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Abstract

Background: Renal dietary compliance is challenging for individuals with

chronic renal disease. Advice may change depending on renal function and

medical treatment. Although patients seek support from family members

with these changes, no literature exists with respect to how family members

experience the offering of this support. The present study aimed to describe

and interpret this lived experience of family members.

Methodology: Phenomenological qualitative semi-structured interviews were

conducted with 12 adult family members via telephone (transcribed verba-

tim). Framework analysis and the qualitative software NVIVO, version 10

(QSR International Pty Ltd, Melbourne, VIC, Australia) were used. Partici-

pants commented on the themes for accuracy of experience representation.

Results: Four major themes emerged: (i) intrusion of the renal diet; (ii)

dealing with the recommendations of a renal diet; (iii) seeking a new iden-

tity; and (iv) transition of family dynamics. Perceived conflicting advice

intruded into family life. Children in the family resulted in more complex

nutritional decisions. Continuing a diet to avoid perceived family and wider

social judgement was not an option. Balance between nurturing the family

as a whole and the necessity of attending to the specific needs of one indi-

vidual with renal disease was challenging. Transition to a new identity

included family members being drawn to scientifically guided understand-

ings of nutrition and a medicalisation of daily food requirements, which

included low prioritisation of children’s nutritional needs.

Conclusion: Family members who cooked found the integration of renal

nutrition guidelines challenging, with children presenting further challenges.

The present study highlights the need to offer practical and psychological

support to families who are coping with end-stage renal failure and renal

nutritional guidelines.

Introduction

Continuous practical and emotional family support for a

relative with end-stage renal failure (ESRF) helps the patient

maintain a sense of wellbeing and feeling nurtured (1).

When renal dietary recommendations are in place, support

is welcomed, including help with food choices, because

these biochemically informed nutritional recommendations

necessitate additional ongoing psychosocial adjustment to

patients’ lives (2,3). For example, dietary advice on potas-

sium and phosphate intake may change, depending on bio-

chemical profiling via test results, making an habitual diet
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complex and difficult for the patient to understand, initiate

and maintain, both inside and outside the home (4,5). The

intrusion of illness into family life is likely to affect all family

members and the level of practical and emotional support

that they are able to provide. However, the practical and

emotional consequences for family members of supporting

a therapeutic renal diet are not well understood (6).

The incorporation of therapeutic diets into family meal

times may challenge the representation of family life

around meal-time practices. For example, an altered tex-

tured fortified pureed diet for dysphagia was reported to be

essential in head and neck cancer but conflicted with the

family’s beliefs and habitual thoughts on healthy eating

principles (7). Disruption to eating activities resulted in a

fractured social structure around food, both within and

outside the home. Within the home, interpersonal conflict

within the family may arise as a result of differing views

around food preparation and provision (8), where both

activities are laden with challenging emotional content for

the family (9,10). Similar emotional and lifestyle disruption

around therapeutic diets has been reported in families liv-

ing with epilepsy (11), food allergy (12) childhood constipa-

tion (13), colon cancer (14), prostate cancer (15), autism (16),

hypercholesterolaemia (17) and coeliac disease (18). This

breadth of evidence across a range of conditions reflects the

importance of the issue. This evidence appears to suggest

that the relationship between the patient and the main fam-

ily member responsible for food preparation may be related

to the degree of perceived disruption to family lifestyles.

For example, where the dietetic management was for a

child’s health, the parent who was already the main food

provider continued to act in a protective role. Practical and

psychological coping skills around their usual role of food

provision were reported as necessary to maintain this pro-

tective role with regards to their offspring (11,12). Mothers

found it difficult to cope with the practicalities of providing

family meals and accommodating a noncow milk protein

diet for a child, although they overcame difficulties with

time (13). Conversely, where the food provider was in a

spouse–spouse relationship (8) (as children were neither

present or had left the family home), they also experienced

an impact on their lifestyle as a result of spousal dietetic

management, albeit with less anxiety around food choices.

A literature search found no published studies consid-

ering the perspective of family members’ in-depth experi-

ences of a renal diet. To develop knowledge that will

improve health professionals’ understanding of life for

family members looking after patients with ESRF, it is

important to investigate these experiences. Such investiga-

tions will also help inform how appropriate emotional

and practical support can be offered in clinical practice.

One example would be problem-solving and skill-building

around therapeutic diets (8) and emotional support (18) to

maintain roles and intergroup relationships within the

family (13).

The present study therefore addresses the question:

how do family members experience meal and food provi-

sion when renal dietary advice is recommended for a rela-

tive with ESRF? The aim was to inform clinical practice

by describing and interpreting the lived experiences of

family members supporting a relative with ESRF and

incorporating a renal diet into the family.

Materials and methods

The present study employed a qualitative in-depth design

using semi-structured interviews. Being transparent with

the philosophical perspective in qualitative research is an

important part of conducting and demonstrating evidence

based practice. Transparency helps demonstrate how and

why the researcher used certain methods and interpreted

data from a certain perspective. A transcendental phe-

nomenology approach was chosen to help understand the

life world or human experience. It is a structured and

analytic method of helping uncover the meaning behind

experiences (19). In-depth descriptions of family member’s

experiences were used to determine the challenges faced

by families when following renal dietary advice. This per-

spective acknowledged that the lived experiences of fol-

lowing dietary advice would be different between families,

with their experiences being influenced by their social cir-

cumstances and culture (19).

Approval for the study was given by the National

Health Service (NHS) Research Ethics Committee (13/

WM/0272).

A purposeful selection of family members of individuals

undergoing peritoneal dialysis (PD) was used, with the aim

of capturing a range of experiences from families who sup-

ported individuals under the care of the renal dietitians. It

was agreed that this strategy would provide a breadth of

opinion on experiences surrounding a renal diet.

In August 2013, family members of patients prescribed

a renal diet for PD and attending an outpatient clinic

were invited to volunteer to participate if they met the

inclusion criteria (aged over 18 years and involved in

part or all of food preparation and cooking). The family

member did not have to live with the patient. Patients

who attended on their own were told about the study

and asked to pass on the written information to any fam-

ily member who met the inclusion criteria. If a family

member was present in the outpatients’ clinic, they were

approached directly by the lead researcher. A family

member was defined as a person who was related to the

patient. Written and verbal information was provided in

the clinic. Family members who had received information

via the patient attending clinic were asked to initiate
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contact with the researcher by their preferred method to

confirm participation. This also provided an opportunity

to further explain participation, raise questions and seek

clarification.

Semi-structured interviews were conducted by

telephone, which is a medium that captures data with

comparable validity to face-to-face interviews (20). The

principle investigator (AM) conducted all interviews. No

repeat interviews were undertaken. The recordings were

transcribed verbatim. Participants were asked a series of

semi-structured questions. The interview schedule

(Table 1) was informed by literature exploring other

diets, piloted with one family member prior to the main

study. Prompts and follow-up questions were used to

obtain further narrative.

A thematic framework approach was considered appro-

priate to manage the dataset and interpret the meaning of

ESRF experiences because it fitted well with the systematic

and structured approach of transcendental phenomenology
(21,22). This is a systematic method of analysing and inter-

preting qualitative data with a clear audit trail, which

allows the three distinct stages of analysis, thus ensuring

rigour (23). Table 2 details the stages of the thematic analy-

sis (24).

The qualitative data analysis software NVIVO, version 10

(QSR International Pty Ltd, Melbourne, VIC, Australia)

was used for data management. A reflective diary was

kept throughout the analysis process to record the

thoughts and emotions of the researcher and ensure these

did not unduly influence interpretation (22). Data were

reviewed until saturation and no new themes emerged.

The data analysis underwent internal peer review by a

clinical psychologist (HL) and a dietitian with renal experi-

ence who was not known to the renal service (ZvA). Subse-

quently, a meeting was held to discuss the peer-review

feedback and also determine the meaning of each theme.

Member checking was undertaken, where all participants

were then invited to provide written feedback on the find-

ings by post. In total, 10 participants responded. This can

determine the trustworthiness of the data analysis. All par-

ticipants were in agreement with the findings.

Reflexivity is an important element of qualitative

research. The lead researcher reflected on his current situ-

ation as a renal dietitian who had no diagnosis of renal

disease and was not following a therapeutic diet but who

was interested in the impact of dietetic practice on service

users’ lives. Being transparent with these assumptions is

an essential part of phenomenology, with the aim of pre-

venting personal beliefs exerting undue influence on the

research process (23). The present study was part of a

health service evaluation and was required to provide

patient-informed and participant-centered recommenda-

tions to inform practice (25).

Results

Fifteen family members initially expressed an interest in

participation. Twelve individuals took part in one-to-one

interviews, which lasted between 23 and 56 min. Three

Table 1 Interview schedule

Interview schedule

Introduction questions

Q What is your understanding of a renal diet?

Q Do you cater for other therapeutic diets in the family?

Study aim questions

Q Tell me about your experiences of supporting a family member

with a renal diet

• Planning family meals

• Purchasing foods

• Cooking and food preparation

• Dealing with social etiquette around meal times

• Cooking for family, guests – what is the relationship?

Q How did you feel about these experiences?

• Why did you feel that way?

• How did you cope with these feelings?

Q What would you tell another family who had just received renal

dietary advice to help support their family member?

• Please expand/ explain

Concluding questions

Q What would your ‘take home’ message be?

Q Is there anything you would like to ask me?

Table 2 Framework analysis (24)

Data

management
• Interviews are transcribed verbatim

• Reading and re-reading the transcribed

interview allows familiarisation with the data

• Key themes and minor themes are identified

and coded

• Initial themes are arranged into a coding index

• Interview data is assigned to a theme

Descriptive

accounts
• Summarise and combining the range and

diversity of coded data by refining themes

• Identifying key dimension of the synthesised data

• Develop a description of the main themes

within the ‘whole picture’

Explanatory

accounts
• Identify and develop associations/patterns

within concepts and themes

• Reflect back on the original data as a whole

and analytical stages in order to ensure the

perceptions of participants are accurately reflected

and reduce the possibility of misinterpretation

• Interpret/find meaning and explain the concepts

and themes and categories

• Seek wider application of concepts and themes

informed by research literature
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family members expressed an interest in participation but

did not participate because of time commitments. Table 3

shows the demographics and previous experiences of sup-

porting renal nutritional guidelines. Co-existing nutri-

tional requirements within the family are also identified.

All family members lived with the family member on PD

and prepared and cooked family meals, except one indi-

vidual undergoing PD who carried on preparing and

cooking meals. This person was included because she had

a sister with renal failure as a result of polycystic kidney

disease who lived with her at the time of the present

study, albeit with different dietary requirements.

Four themes around renal dietary advice from the fam-

ily perspective were identified: (i) intrusion of the renal

diet into family life; (ii) dealing with the recommenda-

tions of a renal diet; (iii) seeking a new social identity;

and (iv) transition of family dynamics. These themes are

described and illustrated with verbatim quotes. Names

have been changed to ensure confidentiality. Table 4

shows the development of the themes with the framework

analysis process.

Intrusion of the renal diet into family life

Family members who were cooking and preparing family

meals experienced the diet as complex, owing to the

amount of advice and perceived conflicts in dietary

components (such as sodium and phosphate) and fluid

restriction. Advice to increase protein and reintroduce

potassium into the diet after predialysis dietary restric-

tions was frustrating for the family cook because it con-

tradicted previous advice they had received from renal

health professionals.

‘Well we came home after the hospital appointment

and I said to him “what would you like to eat?’. I

do all the cooking. He said ‘I don’t know what I can

eat”. I got the pamphlet out that the dietitian gave

us and just looked at it. I hadn’t a clue’ (Jill)

‘We went on the internet and by the time I’d fin-

ished going on the internet for recipes that everyone

could eat, my head was just going round and round

in circles because you’ve got so many things contra-

dicting other things’ (Katharine)

Individuals who prepared food were overcome with

differing degrees of emotions around the recommenda-

tions. The practical implementation of the dietary recom-

mendations affected every part of a meal, from food

shopping to cooking techniques. Changes in cooking

techniques led individuals who cooked to worry whether

the subsequent changes to food texture and taste would

be acceptable to all their family members. Feelings of

being overwhelmed were common in family members

Table 3 Family demographics

Family member

(named changed) Sex

Age

(years)

Relationship

to patient

Length of

relationship

(years)

Employment

status

Numbers of

people that

are cooked for

Other dietary

consideration

Previous renal dietary

advice experiences

within family

Mary Female 89 Married 65 Retired 2 Diabetes mellitus

type 2

Low potassium

Low sodium

Sue Female 78 Married 56 Retired 2 – Low sodium

Low phosphate

Sheila Female 71 Married 46 Retired 2 – Low sodium

Low phosphate

Low potassium

Rachel Female 42 Married 13 Employed part time 3 Coeliac disease Low sodium

Ronald Male 55 Partner 15 Self-employed 3 – Low phosphate

low potassium

Transplant food

safety low sodium

Tom Male 36 Partner 12 Employed fulltime 2 – –

Jill Female 67 Married 47 Employed part time 3 – –

John Male 54 Married 30 Employed full time 2 – –

Katharine Female 62 Married 40 Not working 2 – –

Janet Female 51 Married 10 Not working 3 – –

Ruth Female 73 Married 52 Retired 1 Diabetes mellitus

type 2

Low sodium

Low phosphate

Sarah Female 47 Married 27 Employed part time 4 – Low sodium

Low phosphate

Low potassium
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who cooked, as the techniques for preparing certain foods

were unfamiliar, requiring reappraisal of their usual food

preparation skills.

‘Yes I was worried about giving him the wrong

foods – you know – could he have this or not,

would it taste OK for everyone?’ (Ruth)

Many family members reported disruption to their

routines as a result of the extra time required to think

about, and prepare, low-phosphate, low-sodium and high

protein meals. In some families, several family members

reported that the diet was too much to cope with, follow-

ing the diagnosis of ESRF:

‘The diet was the final straw. I started to question

myself. I just felt inadequate to cope with it all. You

know it comes as a bit of a shock when they say,

right, well your [partner’s] kidneys have failed and

you need to do this and that. You’re still in a state

of shock for a while afterwards’ (Sarah)

Dealing with the recommendations of a renal diet

The feelings surrounding the changing intrinsic nature of

the renal diet were intensified at the thought of cooking

for guests. As a result, couples did not attempt socialising

in the home immediately after receiving a diagnosis.

‘Well, my head was in a whirl all the way through

because no sooner as I spotted something like his

potassium diet and got that sorted out than they

said, “right, don’t worry about that, blood level’s

fine, going onto something else” and issued another

diet. It was changing all the time’ (Sheila)

Time allowed cooks to get to know the diet and the

family preferences and develop recipes that the family

enjoyed. However, if a decision was made to hold a social

event around food, then cooking for individuals outside

the immediate family increased the amount of distress

felt. It is evident that dinner parties were not planned for

when a renal diet was initially set in place; the nutritional

recommendations were described as far too complicated

to understand and then practically converted into dishes

that could be enjoyed by everyone. It was acceptable to

prepare and cook for the immediate family, as they would

eat what was provided to them. Likewise, extended family

could be accommodated:

‘The other thing is that when you entertain and have

dinner parties and such like. Well we didn’t to start

with. It was just too stressful. You think “what will

they eat that my partner can eat?”’ (Mary)

‘It’s easier with family as they’ll eat just about any-

thing you give them but with people you are getting

to know from the club – it’s so much harder’ (Sue)

Close family caused less emotional stress to the host

compared to acquaintances, since meals could be pro-

vided with the expectation that food would be eaten. The

meals served to everyone reflected the renal dietary guide-

lines that the patient had to follow, at the expense of the

family. However, certain family members, such as chil-

dren, may have been excluded because the diet was ini-

tially difficult to adapt for everyone, with substituted

food served for convenience as opposed to nutritional

quality and personal preference.

‘In fact there was a time when potatoes obviously

would be done in the renal way, nobody would

know, not even the children. I don’t think anybody

would know that the potatoes had been boiled sev-

eral times over’ (Janet)

‘It’s very difficult when you’ve got people coming in

and especially grandchildren, although, if they don’t

like it, there’s always the old fish finger’ (Sheila)

Seeking a new social identity

This diet complexity and ensuing uncertainty led family

members who were preparing meals to question their

moral principles around food provision. One significant

decision involved ensuring that both the family and the

family member were provided for, which demonstrated

Table 4 Subthemes and themes

Subthemes Main themes

• Conflicting advice

• Many parts to the biochemical diet

• Worrying about the advice

Intrusion of the renal

diet into family life

• Dealing with the changes in

dietary advice

• Dealing with the risk of

non-adherence to the diet

• Practical coping skills

• Making food choice decisions

Dealing with the

recommendations of a

renal diet

• Meal providers questioning their

usual role as provider

• Relying on previous experiences

of dietary advice

Seeking a new social

identity

• Dealing with the practicalities

of everyday life

• Taking on new roles within the family

• Ensuring the family continues

to function well

Transition of family

dynamics
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inclusion through love and affection for the family at the

same time as safeguarding a family member with renal

disease (for whom returning to the prerenal diet could

have life-threatening effects).

‘You know I had to feed the grandchildren one

thing and make the rest of it [the family] something

else which accommodated Paul’s diet too. It took

me ages to think of ideas that the whole family

could have. It seemed to take over my life for a bit.

You know you have to feed the patient first but I do

still worry when the kids come’ (Sarah)

Family members looked to the diet information sheet

for guidance in the home but it did not provide practical

guidance for meals and recipes relevant to their family

situation. This led to increased anxiety and a cycle of fur-

ther questioning of their role in caring for and looking

after the family.

‘Well, it just all goes round in a whirlwind and you

sort of get to a point where you think, “well, can he

have that or can’t he have that?”. I needed to make

decisions about family meals as the kids were getting

hungry’ (Janet)

Several family members questioned the dietitian about

their advice. For example, one person wanted to know if

their partner potentially needed extra food to prevent fur-

ther weight loss as a result of uraemia-induced poor

appetite. Seeking this advice seemed to decrease their dis-

tress at the often overwhelming dietetic dilemma that

they faced. This new way of being within the family

allowed family members to cope with the fluctuating

nutritional recommendations and associated tasks.

‘In the early days, as with everything that you’re get-

ting used to, you get very worried about it and are

you doing this right, are you doing that right? But

now things have settle down by questioning the

advice and I cope a lot better now’ (Sarah)

Transition of family dynamics

The ‘business unit agreement’ was used as a coping strat-

egy. This operational unit was where family members

acted as a team with predefined roles informed by tradi-

tion or formality, as a response to the intrusion of PD

into their lives. Emotional support is downregulated

within this relationship, aiming to deal with the practical-

ities that PD brings. The intrusive nature of PD into their

lives and home was evident in people’s stories. Several

people reported how PD had, quite literally, taken away

their social lives.

‘The PD bags and boxes are everywhere. I literally

have no dining room to entertain and host dinner

parties now’ (Sheila)

‘It is all practical support. I mean obviously I try

and give other sorts of support as well, such as emo-

tional things but it’s mostly practical’ (Ronald)

Family members increasingly became advocates for

their relative and therefore found out what they needed

to do to make it work. Pragmatic actions included pin-

ning up lists of low-sodium foods and making the

kitchen as user friendly as possible, so that meals were

quicker to prepare and they did not need to stop and

make tricky decisions.

‘So when I’m preparing a meal I don’t need to stop

and look it up’ (Rachel)

Family members helped support by monitoring their

relative’s monthly biochemical results on a renal internet

website. They used this information to corroborate the

medical treatment and dietary advice. This increasing

knowledge of the medical properties of food, particularly

their potassium and phosphate content, meant family

members started to understand the relationship between

food and biochemistry:

‘The dietitian was rightly quite concerned about this

high phosphate and gave advice but Sue had her

bloods done about a week later and they’d gone

down to 1.2. So all of this makes me think that the

blood results are rather erratic, nothing to do with

food’ (Tom)

‘I check the blood results to see what the level of

potassium and phosphate is. My wife is mostly good

at following the renal diet. The odd food slips

through but I’m sure it does for everybody and her

results are fine’ (John)

Discussion

The present study is the only study published to date that

explores families’ experiences of accommodating a renal

diet. It adds new information to the current literature by

describing and interpreting the lived experiences of family

members in relation to living with a relative who has

ESRF and incorporating a renal diet into family life. It

suggests that incorporating a renal diet is a complex phe-

nomenon laden with emotional content for the family.

Families experienced coping with the intrusion of diet in

different ways, which affected the amount of support

offered.
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The present study suggests that several factors affect the

amount of distress felt. The first is when the food provi-

der compared the scenario to the previous pre ESRF diet.

If individuals were used to making renal dietary changes,

they reported less intrusion than family members who

had less experience of renal diet cooking techniques and

theory. Theory suggests that, when a patient has coped

with certain issues, they are more likely to be able to cope

successfully in future life events (9). This is observed in

the present study where there was also evidence that cop-

ing strategies varied considerably between food providers.

For example, Sarah found the whole renal disease and

diet ‘a big shock’ compared to Rachel who considered it

‘fairly straight forward’.

Three themes emerge around coping strategies that deal

with renal disease: (i) dealing with the nutritional recom-

mendations; (ii) the new identity and (iii) transition of

family dynamics. These strategies have been noted within

other studies of therapeutic diets. For example, one cop-

ing strategy seen in families supporting a relative with

epilepsy (14) was for the food provider to medicalise food

intake, which allowed family consumption of high-fat

foods to be viewed as a positive experience because family

members assigned ‘healthy’ medicinal qualities to foods
(26). This is echoed in the present study where the medi-

calisation of the family diet proved helpful, for example

by assigning biochemical properties to certain foods. John

and Tom, for example, manifested this coping strategy by

checking monthly data on blood potassium and phos-

phate and relating to foods consumed by the family. This

unit is a way of initially coping with the emotional

impact of renal disease, allowing families to upregulate

practical coping skills to maintain family functioning.

As with the existing literature, intrusion of a chronic

illness as found in the present study affected the relation-

ship between the food provider and the patient (11–18).

This distress was related to people’s level of familiarity

with attending guests and aspects of the interpersonal

dynamics of the relationships. Where children were pre-

sent and needed to be catered for, the level of impact and

resulting coping was described as being more challenging

to the food provider. This may be where the potential

conflict between the renal disease intrusion and habitual

family life may be most challenging and distressing for

family food providers. Literature in other diseases where

a therapeutic diet affects children offers some insight into

the findings of the present study. The emotional effect of

following a nut-free diet to prevent peanut-induced

anaphylaxis caused documented disruption within

families (11), where, for example, personal identity became

disordered as a result of the experiences of advice on food

allergy (27). This was because parents, who were the food

providers and protectors of the child when eating outside

the home, had to confront the possibility of death and

potential suffering of their child as a result of a fatal ana-

phylactic shock (26). This type of documented practical

and emotional disruption may have been expected in the

present study because family members discussed potas-

sium content of meals and issues around the practicalities

of low potassium meals. Potassium restriction is recom-

mended in renal failure because a high potassium intake

can result in a fatal myocardial infarction. It therefore

may have been expected that this would cause increased

anxiety as seen in food providers who cater for potential

life-threatening threats from the diet; for example, nut

allergy (12), perhaps reflected in participants such as Janet

and Sheila talking about potassium.

However, distressing experiences around children’s

food consumption and potential life threatening incidents

did not emerge from the data. This may have been a

result of the parent–child relationship not directly involv-

ing renal diet. Although it had some indirect effects on

the child as a family member, the renal disease did not

affect this child–food provider and protector relationship.

This allowed the child’s nutritional needs to be downreg-

ulated over the renal patient’s nutritional requirements as

implied by the comment: ‘if they [the children] don’t like

it [the renal menu] then there’s always the old fish finger’

implying little nutritional value (‘old’) and a fail-safe food

item would satisfy their food choices.

In conclusion, the results of the present study suggest

that renal dietary intrusion into family life may reflect the

emotional intrusion of end stage renal disease. This tallies

with other published findings exploring the psychosocial

impact of diet therapy on families (28). Family members

are prioritised in order of importance of their medically

informed nutritional needs. Because children did not

have ESRF, then the child–food provider relationship

was not distressed, as is reported when the child–parent
relationship is affected by the child’s health condition.

The findings from the present study suggest several

changes to clinical practice. What appears to be lacking

in current service delivery is support with respect to

incorporating renal guidelines into family life, particularly

in social situations. Information around the food

provider–guest relationship is less developed. Professional

support, such as from a social worker or psychologist,

may be offered to the whole family around a patient’s

transition from chronic renal disease to dialysis. Dietetic

support is important to help families understand the dif-

fering dietary advice, as a result of the impact that non-

adherence could have. It may be vital to get to know and

understand the patient’s family, with the aim of better

understanding the meaning that they are attaching to

their old and new renal dietary recommendations and

supporting the family food-provider through this
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transition period. Furthermore, having an understanding

of how families cope in ESRF may help inform and

improve clinical practice. The present study suggests that

coping strategies around the practical and psychological

adaptations required to move from a predialysis to ESRF

diet may be welcome. Help dealing with relationships

when food is involved and how the food-provider per-

ceives their self within this new family dynamic would

also be helpful. However, because renal dietitians have

reported that they do not have adequate clinical time to

allow them to review all dialysis patients (29), voluntary

agencies such as the Kidney Patients Association peer

support programmes and local NHS Trust chronic kidney

disease peer support programmes (30) may be of use to

support the work of renal dietitians. Dietitians could then

focus on getting to know if children will be catered for,

perhaps involving a paediatric dietitian for ideas that

would suit the whole family. Addressing such issues early

on when working with the family may mitigate this

potential source of distress to the food provider (8). One

practical solution may be developing written nutritional

advice for families which include different age-related

nutritional requirements (e.g. grandparents and

grandchildren). Co-designing recipe sheets, ingredient

lists, and practical cooking tips to pin-up in the kitchen

are other options suggested by these studies’ findings,

which clearly indicate differing needs based on specific

family dynamics.

Limitations

Because the present study was an exploratory investiga-

tion, the results were not intended to represent the expe-

riences of eating socially of all individuals on PD and

their families, nor were they to be extrapolated to the

UK population of individuals on PD. Furthermore, fam-

ily members who experienced more challenges with the

renal diet may have opted into the study to communi-

cate their experiences. The age group and family dynam-

ics may also not be representative of the ESRF

population (31). Therefore, the present study may not

fully represent the incorporation of renal diets for all

family demographics. Furthermore, the results have

included one outlier. This person may have skewed the

findings because they were the main meal provider for

themselves and their sister who had polycystic kidney

disease. This means that they had personal experience of

preparing foods for a renal menu. They also had family

support from their sister and no children were present.

Although they reported that the practicalities were not

much of an issue, this is reported here to clarify and

explain the impact of this outlier and to be transparent

with the findings (32).

Future research

These findings indicate that further exploration is

required. For example, the impact of renal nutritional

guidelines where the child has renal disease is worth

exploring. Questionnaires could be used as within other

studies exploring therapeutic diet impact. Quantitative

data could be gathered to clarify these experiences in

terms of measurable outcomes to inform interventions

and help support family dietary and lifestyle transitions.

It is not known how families from ethnic minorities with

different cultural identities deal with the intrusion of a

renal diet into family life and this may be another impor-

tant area to explore.

Conclusion

Family dynamics affected the process of integrating renal

nutrition guidelines into family life. The amount of stress

experienced by the family member responsible for provid-

ing family meals depended on whether children were

catered for, as well as spouse–spouse relationships, along

with previous experience of following dietary advice. Less

stress was perceived where children were not present and

the family member had previous knowledge of renal diet-

ary recommendations. Practical support for family mem-

bers could include designing age-related practical

nutritional recommendations that take into account renal

dietary recommendations. Future research is indicated to

explore the experiences of families who include children

living with renal disease.
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Abstract

Background: Dietitians provide individuals with tailored, practical nutritional

advice. For this reason, skills in effective interpersonal communication are

essential. In the case of chronic kidney disease, the specifics of dietary advice

may change according to renal function. The conveyance of accurate dietary

advice and compliance is critical and requires full engagement with the ser-

vice. The effect of communication styles on patients’ engagement experiences

with renal dietetics is unknown. Accordingly, the present study aimed to

explore patients’ engagement experiences with renal dietitians.

Methods: A qualitative phenomenology study using semi-structured in-

depth interviews was undertaken with 20 adult renal service users who had

engaged with renal dietitians to receive dietary advice. Interpretive phe-

nomenological analysis was used to analyse data.

Results: Two main themes emerged from consultation experiences: helpful

and unhelpful engagement styles. Individuals reporting helpful engagement

styles experienced dietitians’ communication as empathetic, demonstrating

positive regard for their lifestyles. However, individuals who reported experi-

ences of unhelpful engagement styles found dietetic care indifferent and com-

munication styles paternalistic. These individuals continued to engage

reluctantly despite unhelpful engagement experiences, but felt disempowered.

These diverse experiences of engagement can be interpreted by means of ‘ego

states’ within the theoretical model of transactional analysis (TA). Adult ego

states may underpin a helpful engagement style whilst a dietitians’ parental

ego state was more likely to precipitate an unhelpful engagement style.

Conclusions: Ego states, in the context of TA theory, can help to explain the

way in which patients engage with renal dietitians. Attention should be given

to the employment of a humanistic approach within dietetic consultations.

Dietitans need to ensure that they can demonstrate expertise and confidence

in the specific communication skills required for patient-centred care.

Introduction

The UK National Health Service (NHS) aims to maximise

patient engagement with health services so that people

receive the most cost effective service for their money (1).

However, problems promoting engagement with the cur-

rent system exist, and these are considered to be of a

behavioural and relational nature (2).
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Education training and healthcare regulation now

require dietitians to be patient-centred (3). This approach

involves the tailoring of advice to the patient’s unique

needs (4). It involves taking into account psychological

and emotional support, and also involves the empower-

ment of the patient to participate in decisions affecting

their own health. A recent systematic review of patient-

centred care to improve dietetic practice identified the

need for a strong dietitian–patient relationship based on

these principles. Patient-centred care is based on the ‘core

conditions’ taken from humanistic psychology and, more

specifically, Rogerian person-centred counselling: empa-

thy, genuiness and positive regard for the patient. Effec-

tive communication skills both derive from the core

conditions and are also the means by which they can be

demonstrated (5).

Despite recognition of the shortfall in communication

standards (6), health service delivery has been exposed as

still being inadequate (7). This has clear implications for

patient engagement (7). It is perhaps surprising that

research into communication skills and outcomes within

dietetics has been limited given the breadth of this evi-

dence. Nevertheless, interpersonal communication between

the patient and dietitian has long been an indicator of

patient satisfaction with service delivery (8). A narrative

review (9) of the current literature shows, for example, that

when patient-centred verbal and nonverbal communica-

tion skills are demonstrated, the dietitian is experienced as

authentic, real and genuine. The value of empathy in

humanistic informed practice and consultations has

emerged and there is also evidence that increased patient

autonomy has improved clinical outcomes (10).

The key values and skills for patient-centred care identi-

fied in the literature match closely with the fundamentals

of person-centred counselling (11). However, despite the

essential requirements for good counselling skills, it must

be acknowledged that dietitians are not counsellors. They

have a professional agenda in that they have specific dietary

related information to divulge and they also bear a clinical

responsibility (4). The fluid demands of good communica-

tion thus present a challenge, and even a dilemma at times,

for the dietitian who is keen to conduct patient-centred

practice in which the patient is fully engaged.

The present study seeks to directly investigate the expe-

rience of engagement with patients (4). Engagement in

healthcare can be defined as the process of the patient

being actively involved in the process of decision-making

and treatment (12). In the present study, we have coined

the terms ‘helpful engagement’ and ‘unhelpful engage-

ment’ aiming to define and categorise the reported spec-

trum of positive to less positive dietetic consultation

styles experienced by patients (13). Helpful engagement is

essentially promoting patient-centred care (5).

In the context of the requirement for patient-centred

care and essentially in response to the results that

emerged from the present study, an additional perspective

has been helpful. We have used a concept taken from the

psychological model of transactional analysis (TA) (14) to

further analyse and understand the engagement styles that

have occurred in the patient–dietitian dyad (Table 1) in

line with the recommended humanistic approach on

communication (5,10). Within the context of TA, a helpful

engagement style is an interaction that facilitates an

Table 1 Transactional analysis (TA) model of communication and

relationship to engagement style

TA ego

state

TA ego

state

subtheme

Related

engagement

style to ego

state

Description and implications

for communication styles

Parent Critical

parent

Nurturing

parent

Unhelpful The parent ego is a state in

which a person behaves,

feels, and thinks in response

to an unconscious

mimicking of how their

parents (or other parental

figures) acted, or how they

interpreted their parent’s

actions. Dietitians in this

ego state may engage with

the patient in a nurturing

style or critical style within a

dietetic consultation

Adult – Helpful The adult ego is a state

where an objective view of

reality exists. The dietitians’

behaviour, thoughts and

feelings are considered in

relation to maintaining this

state within the

consultation. Dietitians

engaging in this ego state

will facilitate the patient to

take responsibility for their

own actions thoughts and

feelings

Child Free child

Adapted

child

Unhelpful The child ego state is when

people behave, feel, and

think similarly to how they

did in childhood. This state

can be positive (free child)

or negative/counterproductive

(adapted child). The parent

and child ego complement

each other. If a dietitian

engages from their Parent

ego state then it will more

than likely encourage a

reaction form the patient’s

child ego state
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appropriate adult ego state in the patient, corresponding

to the adult ego state of the dietitian: a complementary

transaction. This helps patients feel more in control of

their lives (15) and also allows patients to assert their

health needs by assisting them in effective self-manage-

ment (16). Therefore, in terms that are understood and

derived from the theory of TA, effective patient engage-

ment in contemporary healthcare finds an adult–adult
model of practice engagement highly desirable. Table 1

shows the relationships between communication and

engagement styles.

Renal dietetics was selected as an appropriate study

area because renal clinics tend to operate with a prescrip-

tive and rather didactic model of care nephrology (17).

The doctor–patient relationship is more likely to be per-

ceived as problematic as a result of the dominant medical

model (17). Currently, however, there is no published lit-

erature exploring the professional relationships that renal

dietitians have with their patients. There is a need to

investigate to what extent renal dietitians follow this

didactic style or model of care, especially when considering

that dietetics is a central service within this specialty (18).

Full engagement with the service is likely to maximise

patient self-management (12).

The present study therefore aimed to explore and

describe the renal patient’s perspectives of the dietitian’s

different communication styles. The ultimate aim was to

qualitatively evaluate which approaches provide the best

level of patient-satisfaction when engaging with dietetic

services.

Materials and methods

Ethical approval

West Midlands National Research Ethics Committee

approved the present study (13/WM/0272).

Location

A UK NHS university teaching hospital trust in the West

Midlands was viewed as a suitable setting for carrying out

this exploratory study. This is because nephrology and

transplant services are located at tertiary health service

centres. The Trust serves a diverse ethnic population (19)

via one university hospital and four district hospitals with

renal satellite units. Renal dietetic outpatient services are

provided to all locations.

Patient recruitment

Purposeful sampling was employed to capture the range

of service users’ demographics. Patients were recruited

from outpatient nephrology clinics within the hospital

over a 6-month period in 2013. Participants had to be

over 18 years of age, currently following or having

received renal dietary advice on more than one occa-

sion from a dietitian, and to be able to give informed

consent, able to write and converse in English, and

have an estimated GFR ≤ 30 mL min–1 (blanket referral

policy).

Patients attending to see the dietitian were approached

in the clinic waiting room by the principal investigator

(PI). The PI worked in the same unit, although care

was taken to ensure that none of the patients

approached were known to the PI. As well as visual evi-

dence, the PI checked each participant’s dietetic notes to

ensure that this was the case. Brief verbal and written

information on the study aims and rationale were

offered. Contact details were provided so that patients

could ask further questions and confirm that they would

like to volunteer for the study. A total of 24 patients

expressed an interest in participation and requested fur-

ther detailed information about the study. Four patients

did not progress to the interview stage, two could not

be interviewed as a result of renal disease medical treat-

ments, one patient reported time was an issue and one

patient did not contact the researcher to arrange a suit-

able time and date to be interviewed. Participants were

told, however, that they had the right not to answer any

particular questions and the right to withdraw at any

time with no explanation and without affecting their

dietetic care. Confidentiality was maintained throughout

the study, including secure storage of personal demo-

graphic and clinical details within a locked filing system

to which only the PI had access.

Qualitative approach

A qualitative design was appropriate as the objective

was to provide a rich description of personal experi-

ences (20). The philosophy underpinning this method

should be acknowledged to allow understanding of how

this research topic was explored (21). Hermeneutical

phenomenology was considered appropriate because it

focuses on the researcher’s interest in a lived experi-

ence. Although this approach would use the researcher’s

dietetic knowledge to inform and guide the interviews

to address the exact theories discussed in the current

communication literature, it would risk generating

biased data through unawareness of thoughts (22). To

reduce this bias, the PI applied the process of reflexiv-

ity (21): being clear that a researcher brings conscious

and unconscious personal experiences to the research

helps reduce biases. The PI also kept a reflective diary

to note thoughts and emotions so as not to unduly

influence the study method.
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Interviews

A topic guide (Table 2) informed by a literature review

had been designed to ensure all relevant material was cov-

ered and also to ensure consistency of data collection

without being prescriptive (23). The guide was informed

by relevant literature on exploring communication and

engagement within dietetics (24–27). Between August 2013

and December 2013, the PI telephoned all 20 individuals

at their requested contact date and time. Interviews lasted

between 36 and 65 min. Conversations were audio

recorded with a telephone adapted dictaphone. Telephone

interviews capture equally true and honest data as face-

to-face interviews (28). Body language observations were

not used in this data analysis (29). Telephone interviews

presented an ethical means of data collection because they

were sensitive to patients’ daily commitments living with

chronic renal failure and easier to conduct than a house

visit or travelling to an interview location. Interviews

were transcribed verbatim.

Data analysis

NVivo10 software (29) was used to provide a method of

data management. Interview transcripts were analysed

using an interpretive phenomenological approach (30),

which has been used in successfully in other dietetic qual-

itative research (31). This phenomenological approach

involved reviewing the interview transcripts to identify

any part of the interview that described a patient’s per-

ception or experience of a dietetic consultation. Words,

phrases or sentences that represented similar experiences

were grouped together to form subthemes. Interview

transcripts were reviewed until saturation. This occurred

at interview 15 when no new subthemes emerged. The

detailed analyses therefore concentrate on these 15 inter-

views. These subthemes were reflected upon after revisit-

ing the current literature on dietetic communication to

interpret and offer explanations and rationale for these

described experiences as part of the hermeneutical philo-

sophical approach. This qualitative method allowed the

data to form arguments in relation to the research ques-

tions (22) (e.g. arguments for and against engagement

styles). These research questions were grounded within

the data (22) and reported within the wider healthcare lit-

erature. To aid data validation and study rigor, the

themes and interview transcripts underwent independent

internal peer review by a clinical psychologist in renal

and a dietitian with renal experience not known to the

service. A dietitian specialising in psychotherapy reviewed

the final themes. Peer review discussions around the

themes and analysis were undertaken on two separate

occasions. An agreement not to analyse data on kidney

function (enhanced glomerular filtration rate) was made

as a result of the range of functions, and the similarity of

experiences that were emerging across the data irrespec-

tive of kidney function.

Results

Findings

Table 3 shows the demographic of the participants. The

age range is representative of people who live with renal

disease CKD stages 3–5 (18). The number of years patients

had attended renal dietetic clinics is reported. No partici-

pants refused to answer an interview question. No partici-

pants withdrew from the study.

Two main themes emerged that reflected the different

experiences of dietetic engagement. Table 4 shows how

the subthemes informed the two main themes. Most

Table 2 Interview schedule

Interview topic guide

Introduction questions:

Q Can you tell me about your experiences of the dietetic service?

• What was helpful?

• What was unhelpful?

Main questions:

Q How would you describe your experience of receiving renal diet

advice?

• What helped? Please explain

• What did not help? Please explain

Q If you received support from a renal dietitian, can you tell me

what the experience was like for you?

• Anything you liked? Or disliked?

• What do you feel about the opportunities to discuss what was

important to you?

• How were other dietary considerations that you follow

supported?

• How was your social situation catered for in the consultation?

If no: Would you have liked to be offered support? Who would you

have liked to support you? When? Why is that? Please explain

Q How would you describe your feelings about the support

you received from the dietitian?

• When did these happen?

• How long did theses last?

• What do you think was the main cause?

• How did this affect your engagement with the service?

Q If less than positive experiences - did you tell anyone about your

experience?

• If so, who?

• Looking back, can you say what made you decide this

engagement was a problem?

Q If positive experiences – can you explain what affect this

experience had on you?

Concluding questions:

Q Thinking about your experiences, what would be your ‘take

home message’?

Q Is there anything you’d like to ask me?
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participants in the study described either helpful or else

unhelpful engagement. However, two participants

described a mixture of both helpful and unhelpful

engagement during their health journey, albeit the spe-

cifics were not identified, such as when or where these

experiences related to or how many dietetic consulta-

tions had been attended. Although these two patients

were exceptional in reporting a mixed experience, these

experiences have still been included in the study.

The two main themes are reported here. The names

have been changed to protect confidentiality.

Helpful engagement style

Patients who experienced a helpful engagement style

described the dietitian as ‘honest’ (Philip), ‘genuine’

(Terry) and ‘caring’ (Dorothy). This helpful style was

experienced as an ‘open process when talking with the

dietitian’ (Brian), which meant they were able to talk

about their deepest fears around renal disease and the

ensuing information on a renal diet. Doing so allowed

patients to be candid about their emotions around

their health when first diagnosed with renal disease,

such as ‘no point in living’ (Mary). Patients perceived

the dietitian to be compassionate within this engage-

ment style:

‘The doctor told me I had to give up coffee, no

bananas, no orange juice, and no tomatoes. I

couldn’t eat which I didn’t want to hear, I like food.

So overall I was feeling pretty miserable that morn-

ing. I began to wonder whether it was worth bother-

ing to live – that was the mood I was in that

moment. But then the dietitian came to see me. I

just felt that I was being cared for . . . reas-

sured . . . and I felt better for discussing with a dieti-

tian that it [the renal diet] might not be this way

forever. So that was a form of therapy one way or

the other’ (Philip)

This nonjudgmental approach meant that patients con-

sidered that their thoughts and feelings would not be crit-

icised. Dietitians heard and understood the true meaning

of patients’ emotions. Dietitians listened and heard how

the individuals experienced their unique and complex

world in which this diet was being tackled. This engage-

ment style allowed patients to reciprocate this honesty,

advising the dietitian that the diet did not suit them in

certain cases.

‘I find that approach of not judging me easy. The

advice given is very – you know how to get to help

me. I and [Dietitians name] talk about different

recipes for low sodium and phosphate meals. I

find that really useful. It’s like chatting to a friend’

(Alison)

Individuals described experiences of empathy from

dietitians. Individuals found ‘it comforting’ (Philip) when

engaging with dietitians. Participants also reported that a

‘warmth comes out’ (Dorothy) of the consultation when

the dietitian appeared completely accepting that they

struggled and may not be able to follow the dietary

advice. Dietitians demonstrated awareness of how some

patients may adjust and cope with renal disease stressors

better than others. This allowed for more space in the

consultation to explore priorities more relevant to the

patient’s situation, reflected in patient narratives. This in

turn allowed the dietitian to form a deeper understanding

of this complex world where patients perceived they were

‘left to cope alone’ (Eileen). This led to appropriate diete-

tic support as individuals ‘were made to feel like a human

being’ (Mary).

‘What can I say? I’m on life support. It’s nice to

know that I’m not just a number. I talk to [Dietians

name] who I have met, who I know knows me well

and has given me honest advice in the past and

understands how I cope. I feel well, good. At the

end of the day you’re not flying blind’ (Terry)

Patients obtained their dietary information needs from

the dietitian, verbally and via diet sheets. Discussions

Table 3 Patient demographic

Demographic Data (range)

Sex

Female 13

Male 7

Age (mean) in years 71.2 (55–87)

Time (mean) in years from diagnosis of

chronic kidney disease

7.5 (2–16)

Time (mean) in years attending renal

dietetic clinics

6.3 (0.8–15.2)

Table 4 Subthemes and themes

Subthemes Main themes

• Dietitian ‘seen as a friend’

• Genuineness

• Understanding of ‘my situation’

• Appropriate support

• Effective partnership

Helpful engagement style

• Patronising tone

• Not listening to ‘our needs’

• Biochemical agenda

• Instructive advice giving

• ‘Overbearing’ support

Unhelpful engagement style
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around this knowledge increased individuals’ confidence

to make appropriate choices. Individuals found this ‘good

working relationship with my dietitian’ (Terry) made

them ‘feel good about myself’ (Alison) as a result of help-

ful engagement experiences. This allowed patients to

adjust their self-management plans because they felt ‘reas-

sured’ (Sarah) by this practical and emotional support

from the dietitian.

‘I think what I’ve been meeting the dietitian for

reassurance, in other words are my diet and bloods

okay. I’m doing the right thing . . . that’s fine, I

can’t ask for more than that. They do a good job for

me. I’m supported very well to make my own

choices’ (Philip)

Unhelpful engagement style

Patients who described an unhelpful style experienced less

positive emotions when engaging with the dietitian. These

patients perceived their ‘complicated renal world’ (Greg)

was incomprehensible to the dietitian, resulting in per-

sonal judgment for not following their dietary advice ‘to

the letter’ (Tom). One commonly described approach

involved the dietitian trying to ‘belittle’ (Margaret) indi-

viduals into receiving advice using blood results that were

not within the recommended medical guidelines.

‘You were getting a bit of a lecture: ‘oh, dear, you

are naughty; the doctors have told us that your

potassium level is up now, why?’ Have I suddenly

become a naughty child? I’m an adult, I make free

choices, I’ll deal with them’ (Marilyn)

‘. . . And then it was, no, no, fizzy drinks are really

bad for you. Coke is really bad for you, it’s full of

sugar, it’s full of phosphate and yours is through the

roof’ (Wendy)

However, other styles of communication were experi-

enced where dietitians preferred to employ a nurturing

advice giving style. Patients ‘hid in the bathroom’ (Geoff)

when they heard the dietitian was on the ward and ‘pre-

tended to be asleep’ (Wendy). This was because the dieti-

tian over directed the patient within an unhelpful

engagement style that underpinned the nature of the con-

sultation, referred to as ‘an overbearing parent’ (Greg) by

many individuals who ‘smiled sweetly’ (Sarah). This per-

ceived maternal approach to engagement involved revisit-

ing theoretical and practical diet advice with further

perceived disingenuous offers of support:

‘Well, the dietitians gave a bit too much support.

Actually it was a bit patronising. They used to come

around on wards and they were a bit – you thought

‘oh, God, no, I’m hiding’. I don’t want to hear

about potassium, I don’t want to hear about phos-

phate, I don’t want to hear about boiling potatoes

twice’ (Geoff)

Patients continued to engage as they ‘wanted and

needed the advice’ (David), seeing it as important in their

care plans, but perceived this style of advice and commu-

nication to be unhelpful. Other patients felt the advice

was to be followed exactly as prescribed, reinforced

through repetition with an ‘authoritarian style’ (Sarah). It

was implied that the dietitian should not be questioned,

which led to resentment in certain cases, and a potential

‘power struggle’ (Marilyn).

‘We need the information; we don’t need it given to

us in a very patronising or a lecturing kind of

way . . . you know, don’t do that! I don’t like

it . . . and will fight back’ (Tom)

‘Well, I suppose I did it because I wasn’t really

aware of anything else then. I know the advice as I

suppose it’s because that woman shouted at me all

the time that I don’t want that to happen again

when I go – and I didn’t feel good about it. It made

me anxious, piling on more accusations. I told my

daughter, she said ‘obviously patronising’ (Wendy)

Patients continued to engage with dietitians after expe-

riencing unhelpful engagement styles. However, certain

individuals recognised that the dietitian’s practice may

not have been the ‘real them’ (Isabella). Patients reported

liking the dietitian ‘as a person’ (Alison) but not ‘what

she said as it was so stern sometimes’ (Mary). It was tol-

erated and accepted that ‘this was the way that things

were’ (Deborah) but individuals felt they were left to deal

with anxiety as a result of engaging to discuss biochemi-

cal results. Patients resented this engagement style and

the way it made them feel during the consultation.

‘You’ve got your absolutely prohibitive: You’re going

to die or you’ll end up in hospital or you’ll fall on

the floor writhing and foaming at the mouth if you

have one mouthful of spinach. No; you won’t nor

will you if you eat a couple of chips or a jacket

potato. Your potassium level won’t go through the

sky. The advice is unrealistic. They treat you like a

child’ (Isabella)

Discussion

The present study contributes towards the evidence base

for humanistic patient-centred care in dietetics by

researching interpersonal communication skills (9). A

systematic review (5) identified six themes present in
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patient-centred dietetic practice: a positive dietitian–pa-
tient relationship; displaying humanistic behaviours; effec-

tive communication skills; individualising and adapting

care; redistributing power to the patient; and adequate

time. To date, there are no published studies exploring

dietetic communication skills in nephrology. The present

study therefore offers new insights into how patients may

engage and remain engaged with the dietetic service, at

the same time as each having unique dietetic consultation

experiences and outcomes (13). Many of the experiences

in the present study can be explained in relation to the

ego states of dietitian and patient (Table 1). A study

investigating the professional/patient relationship in

radiography found that the ego state of the radiographer

was linked to the overall experiences described by the

patients. When the radiographer behaved in an adult ego

state, this corresponded with the patient’s description of

patient-centred care (32). The adult–adult ego state experi-

enced as a helpful engagement style within the present

study shows evidence of improved relationships when

dietitians employ good counselling skills: attentive listen-

ing and sensitive responding underpinned by empathy,

congruence and positive regard (5).

A prescriptive, parental consultation style occurs where

both dietitian and patient play roles within their parent

and child egos, respectively. Both dietitian and patient

may not be aware of the ego-role they are playing. This is

often a habitual behaviour based on the experiences of

personal relationships of each, both present and past. The

ego state adopted by each is thus informed unconsciously

by their own experiences. A rigid or fixed parental ego

state is likely to be adopted by a dietitian when they are

not attuned to their own or their patients’ actions and

feelings (11).

A willingness to develop self awareness, however,

enables dietitians to learn something constructively from

each experience. A deeper level of insight gained from

reflection means that an open attitude can be cultivated.

This results in an ability to be more flexible and receptive

and, consequently, to respond more appropriately to

others: to be better attuned.

The aspect of the child ego state demonstrated by the

patient is likely to be ‘the adapted child’ ego state. The

patient who interacts from an adapted child ego wishes

to comply with parental demands, like an obedient child.

The dietitian, meanwhile, in a parental ego state displays

either nurturing, protective behaviour (which could be

perceived as patronising) or else reprimanding, authori-

tarian behaviour. Both parties collude to keep the unhelp-

ful engagement style going and it can continue

indefinitely (14). Unhelpful engagement is sustained if ego

transactions remain complementary: the dietitian’s paren-

tal ego complements the child ego of the patient (14).

It is interesting that patients in other nonrenal dietetic

studies have appeared to respond well to a practitioner-led

style of engagement (14). It could be that, in some instances,

the child–parent relationship of healthcare engagement

enables a patient to feel safe. However, the downside could

perhaps be that the patient, in child-like mode, subse-

quently takes less responsibility for their own health.

Indeed, this present study has revealed the many high risks

involved for the relationship if this parent-child dynamic is

predominant or exclusive.

Significant predictors (P < 0.001) of dietitians’ coun-

selling skills efficacy have been identified, which include

the amount of time per week using these skills and years

of counselling skills experience (32). Examples of these

personal skills fostering a helpful engagement style have

been reported in obesity dietetic studies in terms of

friendliness, supportiveness and being an approachable

dietitian (24). This is reflected in the experiences of

patients in the present study such as Terry, whose dieti-

tian ‘knows me well and has given me honest advice in

the past and understands how I cope. I feel well, good. At

the end of the day you’re not flying blind’.

It can be argued that the style of helpful engagement in

this study is especially valuable in renal care. The renal

diet could be considered as one of the most difficult ther-

apeutic diets to live with (33), an issue which arose in the

present study. For example, in response to severe dietary

restrictions, Paul said: ‘I began wondering whether it was

worth bothering to live!’ Patients may be reluctant,

however, to broach emotional issues within nephrology-

related consultations without being prompted and sup-

ported to talk about their emotions (34). Their emotions

may not enable them to fully listen during the consulta-

tion, let alone to carry out the dietary suggestions that

are offered. Within obesity dietetic studies, a more empa-

thetic style underpinned helpful engagement styles, and

facilitated appropriate emotional support (24). In the pre-

sent study, some patients felt accepted, and the dietitian

was empathic; for example, ‘I just felt I was being cared

for’ (Paul). They felt they could be honest with the dieti-

tian when they perceived reciprocal honesty and felt

understood. The dietitian was not judgmental but work-

ing out together with the patient ‘how to get to help me’

(Alison). This allowed dietetic support to be individu-

alised ‘it’s nice to know I’m not just a number’ (Terry).

Renal dietary changes can be extensive and difficult to

apply with many psychosocial requirements.

In the present study, by means of their communication

style, some dietitians allowed patients to disclose personal

and sensitive information relevant to their diet and life-

style. These dietitians may have acted within their adult

ego states (14) and helped patients to express and process

emotional responses such as reactions to end-stage renal
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failure diagnosis. Some patients such as Alison and

Wendy were ‘frightened’, desiring more emotional sup-

port. Dietitians’ nonjudgmental approach to patients dis-

closing their deepest fears helped patients to accept their

condition and develop more potential to gradually inte-

grate the management of the condition into their lives
(35). This type of interaction encouraged patients to

engage in the adult ego state (36) and take responsibility

for their condition allowing a relationship to continue on

a basis of more collaborative power sharing within the

consultation (37); for example, Alison who discussed diet-

ary advice for low sodium meals.

However, unhelpful engagement experiences in the pre-

sent study revealed a difficulty with the patient–clinician
relationships, reflecting a pattern found across other

health professions. This unhelpful engagement style is

reported outside of dietetics in other professions, such as

nursing, medicine, speech therapy, physiotherapy and

radiography (9). These problematic relationships are

essentially characterised by a practitioner-centred style

where communication is driven from the Parental ego

state. This less helpful engagement style would be defined

in TA terms as likely to be a parent-to-child ‘crossed’

transaction (14), perhaps more fitting to the traditional

medical model and prescriptive style of communication,

where ‘doctor (or dietitian) knows best’. Patients in the

present study reported that they felt that their feelings

were irrelevant with the dietitian not interested in them

or lacking empathy. These perceptions are reflected in

experiences of nonrenal dietetic consultations where

patients have not felt understood, describing the dietitian

as ‘surly’ (13).

There is evidence that, when such interactions take

place, service is poor, undervalued and risks non-engage-

ment (7). In studies on diabetes and cystic fibrosis (38),

individuals stayed away from outpatient clinics, question-

ing the effectiveness of consultations as a result of a

reported lack of compassion from dietitians. This parental

style of treating the patient as a child created a power

imbalance (39), which depersonalised patients (40) and

reinforced a dependent engagement style (41). Examples

from the present study provide clear accounts of dieti-

tians behaving like a critical parent; for example, Marilyn

questions ‘Have I suddenly become a naughty child? I’m

an adult; I make free choices; I’ll deal with them’. Geoff

described the support of the dietitians a bit too much:

‘Actually it was a bit patronising’. Consequent reactions

of patients could be described as quite child-like for

example, hiding from the dietitian in the bathroom or

pretending to be asleep.

This prescriptive approach carries the risk of generating

problems or misunderstandings to do with responsibility

within consultations (11). An unhelpful engagement style

can sometimes give rise to manipulation or at least a level

of dishonesty and consequently dissatisfaction in the rela-

tionship, as was clearly a finding in the present study.

This also gives rise to ethical considerations, such as the

dietitian unintentionally over-riding patients’ healthcare needs

by assuming they know what is in the patients’ best interest,

which, in turn, leads to poorer dietetic outcomes (11).

An example in the present study was with Wendy, who

felt accused and anxious, describing the dietitian as ‘that

woman shouting at me all the time!’ Despite these risks,

it has been identified that dietitians can be reluctant to

relinquish power to the patient. The consultation is

‘expert-led’ when the dietitian considers that expert-

defined needs are more important than patient-defined

needs. There is evidence that dietitians may perceive a

risk of being seen as ‘less expert’ or feeling less competent

if they give too much control to the patients. This has

been identified as a professional dilemma for dietitians

who are unable to accept that patients too are experts in

their own care (5).

Despite these observations, it must be acknowledged

that sometimes patients in a renal clinic have acute diet-

ary requirements (such as low potassium advice) that

require swift and decisive action by the dietitian; for

example, to reduce the patient’s increased hyperkalemic

mortality risk (42). Practical and accessible renal dietary

information (43) is required that is informed by biochemi-

cal results and includes appropriate written instructions

or information about online informational sources (43). It

may be more appropriate at such times to offer clear

information or to issue specific instructions or advice in

a prescriptive manner (11). Perhaps, for this reason, it is

pertinent to the present study to observe that some dieti-

tians mistakenly consider that patient-centred counselling

skills are less relevant in some specialties, such as renal

dietetics (9) where dietary advice is central to the acute

medical treatment care plan (18).

If a more directive style is at times appropriate, per-

haps the essential caveat is that a prescriptive intervention

should be consciously chosen with caution, awareness

and sensitivity on the part of the dietitian. Otherwise,

there is a risk of building defensive interpersonal walls

between the patient and dietitian, inhibiting further com-

munication and collaboration. Essentially, a foundation of

trust and a good rapport is required for a directive mes-

sage to be well received.

Adequate time for patient-centred consultation has fre-

quently been cited in the literature as a justification for a

more prescriptive approach. It can be argued that this

assumption could be challenged and further explored.

Following on from these dilemmas, it has been sug-

gested that the skill of a dietitian could be to have the

flexibility to move along ‘the continuum of control’ in
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terms of communication style, according to what is appro-

priate at the time, and, indeed, this could be a useful

model for better understanding communication styles (11).

This flexibility is required for different patients, different

contexts and even within the same interview. This need

for flexibility of communication styles for dietitians has

been expressed elsewhere (13).

A striking feature of the outcomes of the present study

was that patients continued to engage, to an extent, even

when interpersonal tensions were described within con-

sultations. Wendy reported that she ‘didn’t feel good

about’ her consultation but continued to engage with the

dietitian. Within transactional analysis, one explanation

for this is offered by the concept of ‘strokes’. Strokes pro-

vide a function of recognition and validation, regardless of

whether the underlying message is positive or negative: in

the present study, negative feedback on biochemical

results.

Another interesting finding in the present study, as pre-

viously noted, was that two individuals reported experi-

ences across both themes (i.e. both helpful and unhelpful

engagement styles of consultation). Alison, for example,

not only experienced that the dietitian was ‘not judging

me’, but also described an experience of a dietitian being:

‘absolutely prohibitive’. One explanation for these con-

trasting experiences may be a result of living with a

chronic disease (44); it may be that the longer that a per-

son has had renal disease and attended dietetic clinic,

then the more likely they are to have experienced both

types of engagement style. They may have experienced a

variety of dietetic consultation styles and different types

of advice from different dietitians. For example, urgent

low potassium advice, which was given in a prescriptive

style in an acute setting, to less urgent advice concerning

a high phosphate diet provided in a more collaborative

style, given at a routine clinical visit.

Limitations to the present study

A commitment to engage (and therefore invest in the

working relationship with the dietitian) may have been

diminished by a patient having less disposable income,

a lack of skills in food preparation or wider family

commitments.

There could have also been ‘internal’ barriers to

patient’s receptiveness (thoughts and feelings); for exam-

ple, prejudices and out of awareness assumptions may

have affected levels of engagement in both dietitian and

patient (11).

Some individuals may have had a sense of empower-

ment from their social and professional roles. Those with

a higher level of literacy are also likely to rely less exclu-

sively on dietetic services, finding information from other

additional sources. These factors may have meant that

these individuals could engage with the health service

with more confidence than others, asserting their dietary

and health needs. This would impact on the style of

engagement with the dietitian; for example, contributing

to a more equal partnership with the dietitian, rather

than a parent–child dynamic. The health literacy level of

the subjects in the present study was not assessed. Fur-

thermore, a higher health literacy skill may mean less reli-

ance on dietetic services for dietary information and

ongoing support. The health literacy level of participants

in the present study is not known.

Purposeful sampling was used. However, the partici-

pants did not fully represent the service user demo-

graphic; patients who could not speak English were

excluded because of a lack of funding for interpreter ser-

vices. It is therefore not known whether the engagement

experiences described in this study are common to one

specific ethnic group (e.g. white, British, English-speak-

ing) or whether the findings apply across the wider iso-

lated incidents, or indeed reflect a wider unhelpful

engagement style across the patient demographic.

It is also not known how specific these findings are to

renal dietetics and to what extent similar findings might

apply in other dietetic settings and specialties.

Patients generally described either helpful or else

unhelpful engagement, perhaps relating to their most

recent experiences. Whether each patient had ever experi-

enced any other style of engagement at any point in their

past was not explored.

The number of dietetic consultations that each patient

had experienced and the duration of each of their dietetic

consultations in these studies is not known, and yet this

may have had a bearing on engagement experiences.

The location of dietetic sessions was not taken into

consideration for the present study. This may have had a

bearing on engagement styles; for example, time may be

less of an issue within a community setting such as a

satellite unit. Having more time for a consultation has

been reported by dietitians as a factor that better enables

the employment of person-centred counselling skills.

The present study employed telephone interviews,

which will have missed an important dimension of

communication occurring nonverbally, by means of body

language. This may have proved further insights to the

reported engagement styles.

Future research

Research relating communication styles or other dimen-

sions of patient-centred care directly to clinical outcomes

(such as blood results in renal dietetics) is clearly lacking

and yet would be of value to the profession (5,9).
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A validated tool for the objective measurement of com-

munication skills in dietetics has recently been developed (9).

A tool such as this could be used to clarify what is going

on. In the case of unhelpful engagement, it may help to

further identify which part of the consultation and com-

munication style (if any) appears to be the main issue

preventing patients experiencing patient-centred care.

Dietitians could utilise this tool for their own continuous

professional development because it can provide them

with immediate and relevant feedback. This will enable

dietitians to set standards and better monitor and

improve their communication skills. It will also provide

an objective measure of these skills for use in research,

and enable extrapolation to patient satisfaction, dietary

adherence and the health outcomes for which dietitians

must provide evidence.

Future research could explore the group of patients

that described both helpful and unhelpful engagement

styles. A narrative analysis might have captured finely

nuanced events and might have offered further insight

into these engagement experiences (45).

The present study has examined patient experiences

and yet knowledge of renal dietitians’ experiences of com-

munication and engaging with renal patients is limited. It

is recommended that qualitative and quantitative research

is carried out aiming to explore renal dietitians’ experi-

ences of working within nephrology.

Further studies could also address the limitations of the

present study as described above. They could target non-

English speakers via interpreters, or specific ethnic groups.

Studies could focus on an acute or else community settings

and then compare results, as well as separate out patient

results according to patient social class or occupation.

Research could be conducted in other dietetic settings and

specialities and these results could then be compared with

those from a renal unit. Questions could be included to

explore other factors affecting dietetic consulations,

whether these are external or internal influences or barriers

to communication. The effect of time available for dietetic

consultations and the effect of this on communication skills

and communication style could be explored usefully. Fur-

ther studies could include a degree of analysis of body lan-

guage, in that it is a major contributer to communication.
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Abstract

Background: Healthcare is changing and the professions that deliver it need

to adapt and change too. The aim of this research was to inform the devel-

opment of a workforce strategy for Dietetics for 2020–2030. This included

an understanding of the drivers for change, the views of stakeholders and

recommendations to prepare the profession for the future.

Methods: The research included three phases: (i) establishing the context

which included a literature and document review (environmental scan); (ii)

discovering the profession and professional issues using crowd-sourcing

technology; and (iii) articulating the vision for the future using appreciative

inquiry.

Results: The environmental scan described the current status of the dietetic

profession, the changing healthcare environment, the context in which dieti-

tians work and what future opportunities exist for the profession. The

online conversation facilitated by crowd-sourcing technology asked the

question: ‘How can dietitians strengthen their future role, influence and

impact?’ Dietitians and interested stakeholders (726 and 109, respectively)

made 6130 contributions. Seven priorities were identified and fed into the

appreciative inquiry event. The event bought together 54 dietitians and anal-

ysis of the discussions generated five themes: (i) professional identity; (ii)

strong foundations-creating structure and direction for the profession; (iii)

amplifying visibility and influence; (iv) embracing advances in science and

technology; and (v) career advancement and emerging opportunities.

Conclusions: A series of recommendations were made for the next steps in

moving the workforce to a new future. The future for dietetics looks bright,

embracing technology, as well as exploring different ways of working and

new opportunities, as this dynamic profession continues to evolve.

Introduction

Healthcare is changing and the professions that deliver it

need to adapt and change too. The British Dietetic Asso-

ciation (BDA) commissioned research to inform the

development of a workforce strategy for Dietetics for

2020–2030.
Dietetics in the United Kingdom (UK) has moved from

a profession that required a medical referral before acting,

where the curriculum and standards for entry to the pro-

fession were poorly described, and where the impact of

the profession was poorly understood, to a fully

autonomous profession with rights to prescribe prescrip-

tion only drugs and a growing evidence base. The current

profession is well respected and enjoys a high profile

within the health community. There is growing recogni-

tion of the impact of nutrition interventions on health

outcomes, as well as for the need to influence what people

eat to ensure optimal health. The profession has built new

roles for registered dietitians, support workers and nutri-

tionists; dietitians work in multiprofessional teams, in

advanced and extended roles, and in new areas of practice.

The whole system of healthcare is in a process of sig-

nificant change. The UK systems set up in 1948 are facing
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major challenges as a result of the huge changes in popu-

lation demographics, with the rising age of the popula-

tion and the increase of long-term chronic conditions.

New medical advances and other technologies offer better

ways of treating diseases and the expectations of service

users are increasing. The practice of dietetics has changed

in parallel with these system changes, with the profession

itself leading developments or the BDA Boards and

Council driving change in response to changing health

policy and regulation.

The BDA is undertaking a programme of work, Future

Dietitian 2025, to ensure that the profession remains rele-

vant in a rapidly changing world and that dietitians and

the wider dietetic and nutrition workforce are fit for the

future. The work described in the present study is the

starting point. Many dietitians have already contributed

to the programme and there will be many more opportu-

nities in the future. This is an important programme that

will set the direction for career development for the diete-

tic workforce for at least the next decade, and so it is cru-

cial that dietitians and others have the opportunity to

contribute a wide variety of views.

The aim of this research was to collect information to

inform the development of a workforce strategy for

Dietetics for 2020–2030. The objectives were: (i) to

understand the drivers for future national, international

and cultural influences on the development of the profes-

sion; (ii) to identify and interview relevant stakeholders

and elicit their view on the future direction of the dietetic

profession; and (iii) to identify and prioritise the most

important skills, knowledge and behaviours required by

dietitians to prepare them for registration and future pro-

fessional practice.

Materials and methods

The research study was organised into three phases: (i)

environmental scan; (ii) online conversation; and (iii)

appreciative inquiry event. Ethical approval for the study

was given by the Faculty of Health and Human Science

Ethics Committee, Plymouth University. All participants

took part only if and when they desired to and their con-

sent is implied by their participation. All comments and

discussions at the event were anonymised at the data anal-

ysis stage. Participants’ identities remained confidential.

The environmental scan

This gathered information that was synthesised to provide

a clear context for the basis of the whole work. It helped

formulate the questions asked in the second two phases

and provided a thorough overview of the current and

future landscape for the profession.

The information collection included:

• Examination of the current professional capabilities

and scope of practice

• Overview of the future business strategy of the BDA

• Exploration of other health professionals’ roles to

establish where dietitians fit within the future workforce

policy

• Gaining an overview of future business strategy to

explore key performance indicators for industry and the

impact dietitians can make

• Reviewing recent policy documents outlining the UK

national strategy for the health service and health

workforce, including the national vision for Allied

Health Professions (AHP) from the Chief AHP Officer

for England

• A comparison with other national dietetic professional

organisations’ work (e.g. USA, Australia, Canada, Europe)

• Published scientific literature

• European and other legislative policy that may influ-

ence dietetic work opportunities (e.g. food labelling and

health claims)

• Other relevant documents that came to light

The documents were found through Internet searches,

searching on relevant bibliographical databases and via

correspondence and discussion with relevant stakeholders

(e.g. officers of the BDA, Canadian and Australian diete-

tic associations).

Appreciative inquiry

For the latter two phases of the research, it was crucial

to employ an inclusive model that used the voice of

experts to inform the findings. The research approach

needed to be consultative, interactive and progressive,

ensuring that the dietetic workforce informs and shapes

the research process. This led to appreciative inquiry, a

qualitative methodology that embraces a whole system

approach (1). Appreciative inquiry is the co-evolutionary,

co-operative search for the best in people, their organi-

sations, and the relevant world around them. It involves

identifying what is working well, analysing why it is

working well and then doing more of it. The focus on

the positive encourages creativity and innovation, as

opposed to problem solving, which leads to negative,

critical and spiralling diagnoses (1). Cooperrider (1) con-

sidered that, through the act of exploring positive

aspects of practice, it is possible to gain a better under-

standing of their effectiveness and thus how they can be

developed into new models of practice. Exploration

allows an appreciation of the affirmative workings, and

inquiry drives the process. This focus and underpinning

philosophy has allowed appreciative inquiry to evolve

into a valued research approach (2–4).
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The online conversation

The online conversation used a systematic crowd-sourcing

process to enable en masse engagement with the whole

dietetic community, allowing the group to anonymously

suggest and develop ideas to contribute to the workforce

strategy. In this project, the crowd-sourcing capability

was provided through a collaboration with ‘Clever

Together’ (http://clevertogether.com). This method

enabled the views of the largest proportion of the dietetic

community possible to be gathered, aiming to successfully

formulate the future strategy in a way that individuals

would then feel able to buy into. The system enabled

interaction from a wide audience, including not only

dietitians, but also service users, as well as industry,

health, social care and commissioner stakeholders, both

nationally and internationally.

The crowd-sourcing process involves four steps. Gener-

ating, a mandate for change to clearly define the purpose

of the online conversation comprised the first step (see

Supporting information, Appendix S1). It was informed

by the environmental scan and agreed by the project

steering group, consisting of members from Clever

Together, Plymouth University and the BDA.

The next step was generating interest within the

‘crowd’. Participants were invited via e- mail and other

electronic methods from the following groups:

• UK dietitians via the BDA membership database and

other personal networks

• Other healthcare professions via specialist interest

groups (e.g. Nutrition nursing group, British Association

for Parenteral & Enteral Nutrition members)

• International dietetic colleagues via International

Congress of Dietetics and other personal networks.

• Service users via relevant patient groups such as Dia-

betes UK, Coeliac UK, etc.

• Other relevant stakeholders through personal net-

works

The third step, generating insight, was the online con-

versation. This ran from 2 to 25 September 2016. The

system allowed online access using an automatically gen-

erated password, so that participants could come back,

view and take part in the discussion as many times as

they wished. At the first access, they also provided basic

demographic information: country, sector of work, pro-

fession and years since qualification (if relevant).

Participants were then invited to respond to the ques-

tion ‘How can dietitians strengthen their future role,

influence and impact?’ and they could add their own

ideas, ‘like’ and ‘dislike’ others’ ideas, as well as add fur-

ther comments to develop ideas in more detail. Thematic

analysis of the submitted ideas and comments produced a

range of priorities. The participating group was described

using the demographic information to assess how repre-

sentative it was. Although online all comments were

anonymous, the system linked the comments to the par-

ticipants demographic data, and so information could be

segregated from different stakeholders.

The final stage, generating action, requires the insights

reported in the present study to be used to design the

next strategy for the dietetic profession, setting clear

objectives for the BDA in coming years.

Appreciative inquiry event

The event was based on an appreciative inquiry method-

ology; an affirmative action research and organisational

development approach that explores new ways to engage

practitioners with respect to considering solutions that

enhance current practice and processes. The methodology

was managed using a 5-D cycle (5): Define; Discover;

Dream; Design and Destiny (or deliver – although the lat-

ter D was not incorporated into the event) (Fig. 1).

Participants from the crowd-sourcing process were

asked if they would like to be involved in a future discus-

sion event, and members of BDA boards and the steering

group for the project were also invited.

Overall, 93 people were invited and 54 participated in

the event, ensuring a range of dietetic roles, experience

and regional representation. Participants were sent a pre-

event worksheet that had three questions to focus think-

ing and to prepare for the discovery stage. These ques-

tions came from the analysis of the online conversation

and focussed attention on how the dietetic profession is

changing and developing, examples of successful practice,

and the future direction of the profession and the skills

needed.

Interactive activities during the appreciative inquiry

event allowed workforce themes to be challenged and

developed. Participants initially worked together in pairs

and then in small groups to ‘discover’ what works well

within the profession currently, exploring how and why

they work well.

From this, the participants moved into the ‘dream’

stage of the model (for an example, see the Supporting

information, Appendix S1), where they worked together

to develop their visions for the future, incorporating their

discoveries into their ambitions for the future dietetic

profession. The ‘dream’ stage encouraged participants to

think big, moving their profession forward by 7 years to

consider what they would like it to look like, using their

discoveries to inform their vision. Each group shared

their future vision, identifying the fundamental themes

that framed their chosen professional structure. The

themes from each group were recorded, allowing groups

to make choices and recommendations for what should
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be taken forward to the next stage, developing what

works well and identifying feasible aspirations that would

be taken into the Design stage.

This final stage of the appreciative event, gave partici-

pants time to begin shaping their vision, designing its

reality, establishing how it could fit into a future frame-

work for the profession. Mapping exercises and project

plans were devised, focusing the intensity of the debate

into a realistic action plan that could inform a new diete-

tic profession.

The event was videoed and audio taped, complimentary

field notes were taken, flip charts and table notes from

the participants were collected, and the data were man-

aged through thematic analysis (6–8). The inquiry pro-

cesses was also carefully observed by the research team

during the event to capture the connective ideas that

informed the detail of the thinking (9).

The data from the event were transcribed where rele-

vant, which included listening to all the recordings and

transcribing those that were most suitable and relevant, as

well as transcribing all notes, flip chart summaries and

diagrams. The thematic analysis was led by JC, with the

intention of maintaining a view that was unbiased by per-

sonal experiences of being a dietitian (JC is a nurse). The

analysis was completed by reading and re-reading the

transcripts, categorising each statement and tabulating

categories, which could then be combined. The final

themes emerged through this process and were then dis-

cussed and quality checked with the whole research team.

The approach allowed the researcher to pinpoint, exam-

ine and record themes within data and it also enabled the

researchers to understand the participant activity and

novel ideas. The collective themes provided an overview

of the participant vision for the future dietetic workforce

and enabled the researchers to formulate recommenda-

tions for the progress towards this vision.

Results

Environmental scan

The environmental scan has been published by the BDA

and is also made available here in the Supporting infor-

mation (Appendix S2). It describes where the profession

is now; finding that dietitians work mainly in the

National Health Service (NHS) but approximately one-

third work in other sectors, they are predominately

female and over 50% working in the NHS are under the

age of 40 years. Reasons for the changing healthcare sys-

tem are discussed; these being demographic shifts such as

the ageing, the increase of long-term conditions, increase

of dementia, changes in the diversity of society, health

inequalities and limited funding. The work of overseas

colleagues and other professions to explore future work-

force issues is reported. Finally, opportunities for the

future, such as global nutrition, food policy and media,

technology, public health and research, are considered.

Online conversation

In total, 835 people joined the online conversation, 726

people came from the invited group of 8653 members of

the BDA (engagement rate 8.4%). One hundred and nine

other interested stakeholders also joined the conversation

(service users, members of government departments or

Discovery: 
apprecia�ng the 

best of what is and 
what has been, 

through posi�ve 
story sharing

Dreaming what 
might be, through 
thinking outside 

the usual 
boundaries

Design: shaping 
the dream

Des�ny: 
Suppor�ng on-

going innova�on

Posi�ve
principle

Define: choice 
of affirma�ve 
subject

A process of inclusive 
change Figure 1 5-D cycle showing the progressive nature

of the methodology. As an example drawing on this

research: The affirmative subject was How can

dietitians strengthen their future role, influence and

impact? Discovery included the online conversation

and part of the appreciative inquiry event. Dreaming

and Design were also incorporated into the

appreciative inquiry event. Destiny was not included

in this research.
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clinical commissioning groups, dietetic support workers,

other AHPs, doctors, nurses and nutritionists). Five hun-

dred and twenty-one (active participant rate 62%) people

participated by submitting their ideas or voting and com-

menting on the ideas of others and 314 (38%) spectated

by reading the contributions but not contributing. At

least 5000 opened and read one or more of the e-mails

that were sent during the campaign (e-mail open rate

approximately 37%). For a conversation of this type,

these figures are within the expected range; engagement

rate of 5–10%; active participant rate of 50–70%; and

e-mail open rates of 30%.

Participants appeared to be broadly representative of the

UK dietetic profession as far as available figures allow this

to be estimated. Scotland and Northern Ireland appeared

to be slightly under-represented and England was slightly

over-represented. Dietitians employed by the NHS repre-

sented the majority, although they were still potentially

under-represented. Higher education and private practice

members were over-represented according to BDA mem-

bership figures, although it is well accepted that these fig-

ures may not represent the true proportion of dietitians

working in these sectors. Despite being under-represented,

people employed by the NHS did still make up more than

50% of participants, and so it is unlikely that this will have

altered the identified priorities in any substantial way.

Although the conversation was open to anyone who

was interested in taking part, and it was actively promoted

beyond the membership, the membership of the BDA

remain as the group that was targeted most effectively and

they predictably made up the bulk of participants. Such

conversations are often limited by the fact that a homoge-

neous crowd tends to have collective blind-spots; however,

having had a small number of service users, people from

overseas, other professions and sectors contributed to mak-

ing the conversation more comprehensive compared to if it

had just involved dietitians from the UK.

The data analysis produced seven key priorities as

shown in Table 1. These were used to inform the initial

content and discussion triggers of the appreciative inquiry

event, ensuring that the findings of both phases were

incorporated into the final analysis and recommendations.

Appreciative inquiry event

The research process generated five prominent themes: (i)

professional identity; (ii) strong foundations – creating

structure and direction for the profession; (iii) amplifying

visibility and influence; (iv) embracing advances in

science and technology; and (v) career advancement and

emerging opportunities. The full description of the analy-

sis and supporting quotes is available in the Supporting

information (Appendix S1) but, briefly, the themes can

be described as follows. Quotes are from a variety of par-

ticipants.

Professional identity was central to every activity. The

focus was the need for a clear identity, where credibility

and visibility were established and able to flourish. Partic-

ipants wanted an identity that shaped a dynamic profes-

sion, one which made their role transparent within the

profession and to the public:

. . . everyone needs food and health, you want a

dietitian . . . A dietitian is for life . . . Like we would

sign up for the dentist the dietitian is a go to expert.

There was evidence of a tension between the dietetic

and nutritionist identity. The debate demonstrated the

difficulties in defining the two roles, as there was some

overlap and yet distinct differences in the essence of each

professional group. It was apparent that this confused the

identity of the dietitian, complicating their credibility and

their ability to find their place within the health arena.

Participants wanted a profession that is proactive

within the health and social care agenda, where they are

able to:

lead not follow, but make sure effective, be bold,

brave and innovative

Thus, the profession will require bold leadership, accom-

modating professionals who are competent in bringing

greater drive and ambition to the speciality. This approach

would facilitate the visibility that the participants were so

keenly seeking, enabling them to be confident in their pro-

fessional identity, able to perform in and influence the

future direction that their profession should take.

Participants wanted a Strong foundation that prepared

future practitioners through a creative and dynamic cur-

riculum. This framework would prepare the apprentice,

assistant and graduate, providing each role with a clear

Table 1 The key priorities identified by the participants of the online

conversation

1. Improve the public profile and perception of the profession

2. Reconsider the scope of our profession, the outcomes we deliver,

our fit within the health and care sector and the partnerships

we establish

3. Revise training requirements for dietitians, including core and

complementary skills as well as opportunities for additional learning

4. Help professionals generate and disseminate data and evidence

on best practice

5. Enhance our influence on organisational leadership, policy

formulation and delivery

6. Extend research into new areas, including innovative treatments

and new ways of interacting with patients

7. Reaffirm our professional identity, and provide a clear career

progression
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identity and career structure. The vision created for edu-

cation was that it rigorously underpinned the potential

routes that would shape the future professional pathways,

educating and preparing professionals for the wealth of

opportunities available to them. This resulted in a design

that provided education for all layers of the workforce,

providing foundation learning for the assistant and

apprentice, as well as the graduate route.

This Strong foundation was viewed as fundamental to

preparing the professional to work beyond the traditional

roles, opening up the diverse opportunities where they

could enter a number of different pathways. These path-

ways would incorporate industry, private practice, pri-

mary and secondary care, higher education and working

abroad, etc. This would acknowledge the extended roles

available to the profession and also encourage individuals

to work beyond the traditional paths, using their exper-

tise and creativity to inform health and social care in a

variety of different ways.

. . . so you’d see a dietitian in schools, politics, social

media and much more. Antenatal clinics we came

up with all sorts of areas. Clinical dietetics is one

aspect of the broad profession leading on the pre-

ventative agenda

Amplifying visibility and influence was crucial to the

participants. It was evident that participants did not feel

that they had a voice which could be heard, yet they felt

that they held a crucial role which could influence health

and social care. They wanted to be a:

Visible force with an audible voice

This theme also brought together discussions around

the use of technology and media for advantage, gaining

the visibility, in addition to finding air time to share their

message with the public. This opens opportunities to

work with individuals and/or professional groups. Here,

participants were appreciating the scope that media and

technology bring for professionals, enabling a creative

approach in keeping with the need.

We are likely to be operating in a variety of different

ways through media, individual consultations,

online, and making sure that we use the right sort

of method for the right person and the right prob-

lem, so that it is clear what we should use and when

Embracing advances in science and technology offered a

solution to the increasing demand on professionals to man-

age both the ill and the well. Professionals are expected to

implement creative preventative approaches, and keep up-

to-date with futuristic health and social care advances. The

influence of many other new technological developments

can now be seen, from outside the world of food science,

which are impacting, or could positively impact, on dietetic

roles. Over the next few years, such technologies are going

to radically change and re-shape the way professionals

develop and deliver safe practice to the public.

Although this brings great opportunity to the dietetic

role, it also brings additional difficulty to the professional

who is already working in a complex and pressurised ser-

vice. Keeping up-to-date with advances in technology and

science is an important consideration for all professional

groups but, for dietitians, this is an industry that has

grown considerably and continues to do so. Participants

recognised this growth in communication strands and the

technological advancements and the need for this to be

incorporated into their daily activity. Computers are now

processing data in new and exciting ways; there is also

transformative technology that can be used to influence a

change in human behaviour.

You have true Artificial Intelligence that will learn

off you and say, oh right well, I know you’ve got

diabetes but I know you don’t like this. It’s okay, I’ll

cook something else

This encourages a new approaches to managing a com-

plex health and social care system, reviewing the conven-

tional practice of home visits or clinics, and instead using

the technology to enhance the patient experience and to

manage time and resources. Through the use of systems,

telecare and telehealth consultations can be achieved in a

timely and person-centred way. This change obviously

requires a cultural shift for those involved and resources

to accommodate the service, although it does have the

capacity to accommodate a quality service.

better utilisation of IT making geographically differ-

ent areas more reachable and better networks

Technology could also provide dietitians with the

forum that they seek to reach the wider community and

to establish their identity within it.

The theme Career advancement and emerging opportuni-

ties identified the diverse opportunities available to the

profession, wanting to both celebrate and amplify this

through a structured and progressive postgraduate path-

way and development opportunities. The opportunities

for the professional to influence go beyond the traditional

parameters leading participants to explore how this could

be embedded in the future dietitian’s role.

. . . kind of like dietetics are a passport to a world of

opportunity. I think we need to see the – clearly see,

that there is a different path in dietetics to such a wide

range of personality, of different levels of qualifica-

tion, and that it’s not all about just becoming an NHS

Band 5. It is this passport to a world of opportunity
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Here, participants were keen that the profession should

not be confined to the NHS but, instead, should be able

(embedded in the culture) to work between a variety of

different organisations and specialities. The passport

would build a profile of evidence that validates the learn-

ing achieved and which integrates the pathway opportuni-

ties. However, although this was considered as good

practice, sharing knowledge while learning new skills, and

generating stronger understanding about each area:

we really want to make sure that the profession is

integrated with health and social care and that we’re

able to confidently work across both and that we’re

an advocate for people

Leadership and specialist roles were important factors

that came from this study, with practitioners keen to have

specialist consultant roles and extended roles as part of

their career pathways. Research activity was identified as

integral to this, wanting to embed a professional culture

where findings were recorded and published, enabling

practitioners to be more visible in sharing their qualita-

tive and quantitative outcomes. This would provide dieti-

tians with greater opportunity to have national and local

influence, involved and active in the process of informing

policy and practice. Potentially joining parliamentary

groups such as obesity or diabetes, where expertise could

inform future practice.

I’d love in 7 years’ time that dietitians are knocking

on chief officers doors and they are actually influ-

encing policy and not just responding to it

Discussion

The research findings reflect the energy and drive that

came from the research event, showing the professional

desire for visibility, role clarity and future growth.

Figure 2 illustrates the five themes that emerged from the

analysis, as well as their interconnectivity. This demon-

strates the importance of getting the professional identity

firmly positioned and clarified to move the dietetic
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Figure 2 The five themes and their interconnectivity that emerged from the data analysis. The analysis of data produced the following themes: (i)

professional identity; (ii) strong foundations – creating structure and direction for the profession; (iii) amplifying visibility and influence; (iv)

embracing advances in science and technology; and (v) career advancement and emerging opportunities. The diagram explains how these themes

interconnect and how other factors influence and enhance them. APPS, applications for electronic use; CPD, continuous professional development.
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workforce forward. Central to our identity are the profes-

sional standards, which uphold our credibility and can be

understood by the community that we are serving. Issues

surrounding the professional identity included our visibil-

ity, our purpose, our relationship with nutritionists, and

potentially using royal patronage to provide kudos to the

profession.

Participants designed a career structure that acknowl-

edged the need for a sound evidence-based foundation

to the pre- and post-registration curriculum, inclusive of

Table 2 The recommendations derived from the three phases of research

1. Acknowledge and enhance the key role of the British Dietetic Association (BDA) in increasing the voice and visibility of the dietetic profession.

This issue appeared repeatedly throughout the online conversation and appreciative inquiry event. The participants strongly desired a greater

voice and influence and saw that the BDA was vital in providing this. Greater visibility may also serve to increase diversity within the profession

(recommendation 13)

2. Undertake work to explore in more detail the views held by the general public of dietitians and the dietetic profession, and what outcomes

they want that dietitians can help with. This may need to include reference to nutritionists as a result of the cross-over and potential tensions

between the two professions. All the information collected during this project has lacked substantial input from service users and the general

public. To our knowledge, there is little or no previous work on the public view and investment to fill this gap could be valuable

3. Develop a postgraduate career framework that recognises and promotes the broad range of options available to qualified dietitians both

within and outside the NHS. These options must maximise the utilisation of skills and knowledge that dietitians have, including extended

scope of practice and advanced level working

4. Consider ways to improve the information available about dietitians who work outside the National Health Service (NHS). The environmental

scan showed that information on this group of dietitians was lacking and there may be advantages in understanding the group better.

This recommendation is linked to the previous one; understanding the non-NHS workforce is crucial to building a relevant career framework,

and will provide baseline information to enable future monitoring

5. Strengthen the workforce’s ability to seek out opportunities to steer and influence local, regional and national policy. To achieve the influence

dietitians’ desire, greater involvement with policy setting is vital. This links to the career framework as well because leadership at strategic levels

needs to be part of the common vision of what dietitians do

6. Develop a clear postgraduate education framework that aligns with the career framework to ensure dietitians can develop appropriately for

the career they aspire to

7. Ensure research and development continues to be central within all training because this is integral to the profession’s future growth. Research

and development were consistently cited by participants as crucial for the future of the profession both in terms of underpinning our practice

and maintaining credibility

8. Consider how to support dietitians to keep pace with technological advances and how to facilitate the uptake of new technology, including

expanding the evidence base. It will be important to use technology to its maximum to educate, consult and inform, as well as share the dietetic

identity with public

9. Explore further the routes to qualification to incorporate development of assistant roles and apprenticeships. One benefit of alternative

routes to qualification could be to diversify the profession and broaden its appeal

10. Review the route to qualification in order to clarify and support both nutritionist and dietetic careers. The analysis showed that there

is considerable confusion around the role and function of a nutritionist and dietitian, within as well as outside the profession.

This recommendation builds on existing initiatives that bring the two professions together during their initial training. We acknowledge that

some nutrition and dietetic courses already operate in this manner, although not all. The data shows that further exploration of the benefits

and detriments of such arrangements are needed, as well as a more general understanding of how dietitians and nutritionists may work

effectively together (see recommendation 15)

11. Re-evaluate the placement and secondment opportunities to widen career options for dietitians on graduation and to bring the influence

of the profession to different sectors. This may also serve to help raise the profile and capabilities of dietitians to a broader audience

12. Acknowledge the importance of inter-professional learning, widening participation and professional standards for the future workforce.

These issues run through many potential work streams, thus this recommendation seeks to ensure that throughout all work these are at the

forefront

13. Develop and implement strategies to enhance all aspects of equality and diversity within the profession, particularly gender.

The participants’ discussions focussed on attracting more men and more people from ethnic backgrounds into the profession, so it better

reflected the national population. The discussions also touched on the apparent inequalities at higher level leadership positions within the

profession

14. Maximise the potential of the specialist groups within the BDA. These groups offer a route to energise the workforce and share good

practice and enterprise, helping to raise the profile within that specialism

15. Explore how dietitians and nutritionists (Association for Nutrition and The Nutrition Society) might work more closely together to clarify

their respective roles, and develop a more coherent professional structure that builds on the strengths of both professions. This process

would also provide the public with more clarity. This recommendation links closely with recommendation 10

16. Seek collaborations with international dietetic colleagues to extend work in developing the profession. It was apparent that the dietetic

organisations in many countries were engaged in similar explorations of future workforce and sharing of data and findings can only be

beneficial to the wider profession
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progressive developmental activity. This structure allows

for alternative entry and exit points and helps establish

the relationship between dietitians and nutritionists.

Continuous professional development needs to equip

professionals with the skills they require for their chosen

career pathway, which may be one or several of many

options. This is summarised through the idea of the die-

tetic passport (for further details, see the Supporting

information, Appendix S1) and, ultimately, a career

framework fit for purpose in the evolving health and

social care arena.

Underpinning training, education and practice is the

use of relevant communication, media and new tech-

nologies. This will enable dietitians to take on evolving

roles, work in new sectors and both measure and evalu-

ate their work effectively; research again proving to be

fundamental to the profession’s growth. The participants

constantly emphasised the need for strong career market-

ing to promote the profession and increase its diversity

and, of course, intelligent use of the media will play a

role in achieving this.

Running throughout all discussions was a strong desire

for greater influence, and a recognition that we need to

be more proactive, leading not responding, particularly at

strategic levels. Ultimately, the profession wishes to see

widening career opportunities, a culture of strategic lead-

ership, and greater influence and visibility, at the same

time as retaining its strong foundations.

Study strengths and limitations

The project was well represented by dietitians who had

an active professional voice throughout the phases. How-

ever, the inter-professional perspective was limited and

the data would have been strengthened with a service

user or public perspective. One of the recommendations

is to explore how to understand better the public’s view

of the dietetic profession. Nevertheless, the active engage-

ment of over 720 dietitians did provide exciting data.

During the appreciative inquiry event, a safe environ-

ment was created for the participants, with experienced

facilitation and provision of different types of opportuni-

ties for input during the process. The facilitators

remained aware of the group dynamics, responded to any

potential issues within the groups, and worked with

groups to refocus the activity.

The appreciative inquiry event was carefully designed

to enable participants to contribute to the discovery,

dreaming and design stages of the methodology, although

the event had to be limited to a single day to maximise

participant engagement. The richness of the data could

have been enhanced with the luxury of additional time

and resources.

Potential study bias in the way that the study was

planned and how the data were collected and interpreted

was considered carefully. The online conversation was

analysed by independent researchers (Clever Together),

whereas the appreciative inquiry analysis was led by the

nurse within the research team, which provided objectiv-

ity to the process. Nevertheless, all researchers were

involved in challenging the findings, using their expertise

to bring richness into the data analysis, which was then

cross-checked.

Recommendations

The data analysis supports the recommendations shown

in Table 2. These are not placed in any specific order

because the five themes carry equal weight. In addition,

the recommendations were also built upon the gaps iden-

tified in the environmental scan and the priorities identi-

fied in the online conversation.

Because the recommendations were not discussed with

the BDA prior to their formulation, the current activities

of the BDA may already address some of them. The rec-

ommendations should be viewed in this context.

It is envisaged that the BDA Future Dietitian 2025

Steering Group will be able to use these to formulate pri-

orities for action that the membership desire.
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Abstract

Background: Transitions out of hospital can influence recovery. Ideally,

malnourished patients should be followed by someone with nutrition exper-

tise, specifically a dietitian, post discharge from hospital. Predictors of diete-

tic care post discharge are currently unknown. The present study aimed to

determine the patient factors independently associated with 30-days post

hospital discharge dietetic care for free-living patients who transitioned to

the community.

Methodology: Nine hundred and twenty-two medical or surgical adult

patients were recruited in 16 acute care hospitals in eight Canadian

provinces on admission. Eligible patients could speak English or French,

provide their written consent, were anticipated to have a hospital stay of

≥2 days and were not considered palliative. Telephone interviews were com-

pleted with 747 (81%) participants using a standardised questionnaire to

determine whether dietetic care occurred post discharge; 544 patients dis-

charged to the community were included in the multivariate analyses,

excluding those who were admitted to nursing homes or rehabilitation facil-

ities. Covariates during and post hospitalisation were collected prospectively

and used in logistic regression analyses to determine independent patient-

level predictors.

Results: Dietetic care post discharge was reported by 61/544 (11%) of par-

ticipants and was associated with severe malnutrition [Subjective Global

Assessment category C: odd’s ratio (OR) 2.43 (1.23–4.83)], weight loss post
discharge [(OR 2.86 (1.45–5.62)], comorbidity [(OR 1.09 (1.02–1.17)] and a

dietitian consultation on admission [(OR 3.41 (1.95–5.97)].
Conclusions: Dietetic care post discharge occurs in few patients, despite the

known high prevalence of malnutrition on admission and discharge. Dietetic

care in hospital was the most influential predictor of post-hospital care.
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Introduction

Malnutrition and poor food intake in hospital are preva-

lent problems, leading to increased morbidity and health-

care utilisation (1–3). Recent work from the Canadian

Malnutrition Task Force (CMTF) has identified that the

majority of patients admitted to acute care do not

improve their nutritional status on admission (4) and, for

those who stayed more the 7 days in hospital, 48% were

malnourished at discharge (5). Only 23% of patients saw a

dietitian during their hospitalisation and 75% of patients

who were admitted malnourished never received the care

of a dietitian during their hospital stay (6). Even with a

short length of stay, this is a missed opportunity to detect

malnutrition that originates in the community (1) and to

treat this malnutrition by referral to community services.

As hospital stays become shorter, there will be an

increased need for nutrition services post discharge to

support improvements in nutritional status to prevent

complications such as readmission (7,8). However, no

research has been conducted to date focused on under-

standing transition of care with respect to dietetics. The

purpose of this secondary analysis of a large observational

cohort study was to identify the independent patient

characteristics that predict 30-days post-discharge dietetic

care, using data from the Nutrition Care in Canadian

Hospitals study conducted by the CMTF.

Materials & methods

A multicentre prospective cohort study including small

(<200 beds) and large (200 plus beds), academic (n = 11)

and community (n = 7) hospitals across eight Canadian

provinces recruited adult (≥18 years) patients for the pur-

pose of characterising malnutrition, its determinants and

its outcomes; data were collected originally from 18 hospi-

tals, although only 16 had discharge data collection

(n = 922). Sample size was driven by estimating the preva-

lence of malnutrition in hospital and its prediction of the

key outcome of length of stay (1). Specially trained research

coordinators used standardised tools and protocols (1) to

minimise bias. Patients were included in this study if they

were located on a medical or surgical unit in the recruited

hospitals, had an anticipated length of stay of at least

2 days, were proficient in English or French, were not con-

sidered terminally ill on admission and consented (or their

family proxy) to participate. Patients admitted directly to

critical care, obstetric, psychiatry, palliative or paediatric

units or admitted to a medical day unit were excluded.

Those with terminal cancer or other terminal conditions

identified at recruitment were also excluded. Participants

were recruited using a consecutive admissions protocol to

avoid selection bias and provided their written informed

consent for the study (1). Ethical clearance was provided for

the conduct of this cohort study from the Universities of

Toronto, Guelph and Waterloo research ethics boards, as

well as the research ethics board review at each participat-

ing hospital. This research was conducted in accordance

with the Declaration of Helsinki.

Trained researchers collected all data, and most (15/16)

were clinical dietitians seconded from their clinical duties

at the site. Training was conducted in person by the pro-

ject coordinator visiting the site; a google group and

e-mail contact with the lead researchers assisted with

addressing questions during data collection and promoted

consistency. A comprehensive clinical history was

obtained by interview and by accessing the medical chart;

details are described elsewhere (1). Nutrition assessment

based on Subjective Global Assessment (SGA) was com-

pleted on admission (9). To address the effect of comor-

bidity on dependent variables, number of diagnoses, new

conditions, current cancer and the Charlson Comorbidity

Index (CCI) (10) were collected on admission and at dis-

charge. Patients were followed throughout their hospitali-

sation; every 2 days, the chart was reviewed by the site

researcher to determine whether nutrition care activities

(e.g. dietetic consultation) had occurred. A site survey

identified the hospital size, full time equivalent of dieti-

tians and also whether it was an academic or community

hospital; for descriptive analyses, the in-patient to dieti-

tian ratio was calculated [mean 44 : 1 minimum (min)

19 : 1 maximum (max) 92 : 1].

Approximately 30 days post discharge, up to five tele-

phone call attempts were made to the patient and/or their

proxy and a standardised questionnaire was administered

by each site, including: weight change (gain/loss

≥2.27 kg), appetite (fair or poor versus good or very

good), eating with others (never or rarely; sometimes or

often or always), cooking (share or someone else cooks

versus patient cooked) (11), following a special diet post

discharge, readmissions to hospital, and if and where (e.g.

outpatient, primary care clinic) they had seen a dietitian.

The 747 (81% of 922) patients recruited for data collec-

tion and included in this analysis are noted in Fig. 1.

Because it was anticipated that patients discharged to a

long-term care home or rehabilitation hospital would

have greater access to a dietitian, these individuals were

removed from the data set for the analyses.

Statistical analyses

Key patient-level covariates for this analysis included:

demographics of age and sex; diagnoses and current can-

cer (active treatment in the past 6 months); having a sur-

gical procedure in hospital; dietitian consultation when in

hospital; SGA on admission if length of stay (LOS) was
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less than 7 days or alternatively SGA at discharge

(A = well nourished, B = mildly/moderately malnour-

ished, C = severely malnourished); length of stay (days);

CCI at discharge; and discharge location. Comparisons

between participants and nonparticipants in follow-up

calls were made using a chi-squared test, a t-test and

Fisher’s exact test to demonstrate any potential bias in

participation. Those with 30 days of follow-up data were:

older (66 versus 60 years, P < 0.001), more likely to live

with others (65.9% versus 58.3%, P = 0.04), more likely

to be well nourished (57.8% versus 46.1%, P = 0.038)

and more likely to have a surgical procedure during hos-

pitalisation (51.1% versus 28.4%, P = 0.005). Those

respondents who were discharged went to a residential or

nursing home (n = 86; 12%) or to a rehabilitation setting

or hospital (n = 58; 7.8%) were excluded from analyses,

as they were more likely to see a dietitian in these facil-

ities than in the community setting.

Descriptive statistics (proportions, median) presented in

Table 1 are based on the free-living subset of participants

excluding those who were admitted to a nursing home or

rehabilitation facility after discharge (n = 544, 74% of 737;

other participants not used in the analysis had missing data

on covariates included in final models) (Fig. 1). Bivariate

analyses were completed to identify how those who

received a dietetic care in the community potentially varied

from those who did not receive this care. Student’s t-test, a

chi-squared test and analysis of variance were used to

determine potential group differences. P < 0.05 was con-

sidered statistically significant. Multiple logistic regression

models assessing probability of dietetic care post discharge

were built using generalised estimating equations; these

accounted for site or hospital cluster effect. As a result of

the limited number of patients reporting the outcome of

dietetic care in this subsample (n = 61), several models

based on significant variables at the bivariate level were

built and examined, each containing a maximum of six

predictors. The final model (Model 1) (Table 2) is based

on grouping those who did not know their weight with

those who reported no weight change; a sensitivity analysis

omitting these patients (n = 103) was conducted to ensure

that the results were not influenced by this analytical deci-

sion (Model 2) (Table 2).

Results

Table 1 provides descriptive statistics on free-living par-

ticipants stratified by whether or not they received

Figure 1 Participants from nutrition care in

Canadian Hospitals Study and the subset used in the

present analysis.
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dietetic care post discharge from hospital. The median

age was 64 years and 53.3% were male; the majority were

discharged to their own home (95.4%). Only 11% (61/

544), reported seeing a dietitian post discharge from the

hospital (Table 1). No clear regional differences in post-

discharge dietetic care were found (data not shown).

However, a wide range of participants (7–27%) reported

receiving care by a dietitian post discharge and in differ-

ent locations by hospital site (e.g. outpatients min = 47%

max = 100%; home care min = 0 max = 53%; no associ-

ation by size of hospital or region). Of those participants

who saw a dietitian, 73% of patients reported seeing this

professional in an outpatient hospital clinic, 23% were

visited at their home by a dietitian, and 4.4% saw their

dietitian during a primary care clinic visit. Academic and

community hospitals did not have significant differences

with respect to the median proportion of patients who

saw a dietitian in the community (11.9% versus 5.2%

respectively, P = 0.10). However, differences did exist by

patient characteristics (Table 1). Those who saw a dieti-

tian were more likely to have: more comorbidity (CCI); a

longer LOS; be malnourished; receive dietetic care in hos-

pital; lose ≥2.27 kg post discharge; report being on a spe-

cial diet; and had others cook for them after they were

discharged home.

The most inclusive multivariate model predicting who

saw a dietitian post discharge is presented in Table 2

(Model 1, n = 544). Being severely malnourished in hos-

pital (SGA-C), self-reported weight loss post discharge

and a higher level of comorbidity at discharge all were

independently associated with this service post discharge.

Dietitian consultation within hospital was the strongest

predictor (i.e. highest odds ratio) of dietetic care post dis-

charge. Sensitivity analysis removing those who did not

Table 1 Descriptive statistics and bivariate associations with dietitian care post discharge (n = 544)

Covariate Total sample

Dietitian consultation post discharge

P valueYes (n = 61) No (n = 483)

Age, median years (q1, q3)* 64.0 (52, 75) 66 (55, 72) 63 (52, 75) 0.87

Male sex (%) 53.3 60.7 52.4 0.22

CCI discharge (q1, q3) 2 (1, 4) 4 (2, 6) 2 (0, 4) <0.0001

LOS (q1, q3) 6 (4, 9) 7 (5, 11) 6 (4, 9) 0.02

Discharge location (%)

Home 95.4 95.1 95.5 0.89

Someone else’s home 4.6 4.9 4.6

SGA at discharge (%)

A (well nourished) 56.8 40.98 58.8 0.01

B (mild/moderate) 35.7 44.3 34.6

C (severe malnourished) 7.5 14.8 6.6

Surgical procedure (%) 43.6 44.3 43.5 0.91

Current cancer (%) 23.2 34.4 21.8 0.028

Dietitian care in hospital (%) 27.4 52.5 24.2 <0.0001

Weight change post discharge (%)

Gain 2.27 kg 16.2 9.8 16.9 0.004

Loss 2.27 kg 22.9 40.9 20.7

No change 52.2 40.9 53.6

Do not know 8.6 8.2 8.7

Report special diet (%) 52.8 77.1 49.7 <0.0001

Cooking meals (%)

Self 41.3 23.2 43.4 0.0003

Share with other 30.7 26.8 31.1

Others do 28.1 50.0 25.5

Eating with others (%)

Never/rarely 17.9 13.6 18.5 0.78

Sometimes 11.5 11.9 11.4

Often 11.1 13.6 10.8

Almost always 59.5 61.0 59.3

Descriptive statistics (medians or frequencies) are provided for free-living participants (i.e. not living in or discharged to an institution such as a

retirement or long-term care home, rehabilitation hospital). Bivariate comparisons were made between those who did and did not report dietetic

care post discharge and statistically significant differences (P < 0.05) between these two groups are indicated in bold.

All values are medians unless otherwise indicated; *q1, q3 = interquartile range.

CCI, Charlson Comorbidity Index; LOS, length of stay; SGA, Subjective Global Assessment.
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know if their weight changed did not influence associa-

tions or interpretation (Model 2).

Discussion

To our knowledge, this is the first exploration of patient-

level factors associated with a self-reported dietetic care of

free-living individuals in the community within 30 days

of discharge. Any interpretation needs to take into con-

sideration that the reasons for this, the timing of the die-

tetic care and the frequency of contact were not

determined. A prior analysis in this cohort study consid-

ered predictors of dietetic care within the first 3 and

4+ days post admission; 23% of participants had a diete-

tic consultation when in hospital (6). Consultation in the

first few days was based on the routines of the medical

staff (e.g. referring renal patients) and on assumptions

that some patients required consultation regardless of

their nutritional status (i.e. patients with metabolic condi-

tions). Consultations later after admission were associated

with complications such as dysphagia and constipation
(6). Nutritional status on admission, as measured by SGA,

was a poor predictor of these in-hospital dietetic consul-

tations, indicating that nursing and medical staff were not

identifying the malnutrition that was present or did not

consider these patients to be relevant for consultation. By

contrast, in this analysis focussing on the period post dis-

charge, severe malnutrition identified when in hospital

predicted post-discharge dietetic care. Additionally, those

who reported weight loss post discharge were more likely

to see a dietitian. This may have been because primary

care was tracking the body weight of patients or,

alternatively, when receiving home care intake assessment

post discharge, weight loss was reported by the patient.

Not surprisingly, the most influential predictor was

receiving the services of a dietitian during admission at

the acute care hospital where they were recruited for the

present study; the odds of dietetic care post discharge

were three times greater for these patients compared to

those who did not have the care of a dietitian in hospital.

This may be a result of dietitians requesting a continua-

tion of treatment by a dietitian in the community at dis-

charge planning for key patients that were followed in

hospital. However, only 11% of patients discharged to the

community reported receiving the care of a dietitian.

Prior analyses in the present study demonstrate that

most patients are discharged from hospital with no

change in their nutritional status, whereas one in five

patients was in a poorer nutritional state compared to

when they were admitted (4). Furthermore, half of

patients admitted for more than 7 days were malnour-

ished at discharge (5). From an ethical and legal point of

view, nutritional care should be continued if the patient

is discharged home. Organisation of safe patient care

should occur during transitions within the hospital and

during external transitions to the community or other

organisations. Recent implementation work in hospital

demonstrates that screening can be put into place to pro-

mote quality care (12) and future work should examine

the implementation of screening in primary practices,

potentially focusing on especially high-risk populations(13)

to promote safe transitions. The fact that patients

reported not being under the care of a dietitian does not

mean that this was not requested. Variability in access to

Table 2 Multiple logistic models for probability of dietitian care post discharge

Predictor

Model 1 (n = 544) Model 2 (n = 497)

OR (95% CI) P value OR (95% CI) P value

SGA at discharge

SGA-B 1.54 (0.92, 2.57) 0.10 1.38 (0.81, 2.35) 0.23

SGA-C 2.43 (1.23, 4.83) 0.01 2.45 (1.16, 5.17) 0.02

SGA-A*

Weight change post discharge

Gain 2.27 kg 0.61 (0.25, 1.51) 0.28 0.64 (0.24, 1.69) 0.37

Loss of 2.27 kg 2.86 (1.45, 5.62) <0.01 3.05 (1.49, 6.25) <0.01

Stable weight*

CCI at discharge, per 1 unit change 1.09 (1.02, 1.17) 0.01 1.09 (1.01, 1.17) 0.02

Dietitian visit during hospitalisation 3.41 (1.95, 5.97) <0.001 3.45 (2.01, 5.93) <0.001

Multiple logistic regression analyses were completed to determine those covariates significant in bivariate analyses (Table 1) that were significant

predictors of dietetic care in the community at the same time as adjusting for other covariates. The most inclusive model (Model 1) is provided.

Model 2 is based on a sensitivity analysis where those who did not know their body weight were excluded. For Model 1, these participants were

put in the same category as the participants who reported a stable weight.

*Referrant category.

CI, confidence interval; CCI, Charlson Comorbidity Index; OR, odds ratio; SGA, Subjective Global Assessment.
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community dietetic care across regions is a potential bar-

rier. Further research should explore not only the com-

munity resources available, but also the process for

referral and barriers to care that occur, especially because

quality transition care and interventions initiated in hos-

pital and continued in the community can improve out-

comes, including nutritional status (13–21). However,

communication and continuation of care is a known

problem with any transition (22–24).

This large multicentre cohort study has provided an

opportunity to investigate, for the first time, which

patient factors are associated with dietetic care post dis-

charge from hospital, yet there are also limitations to this

work. Specifically, detail on whether referrals were made

in hospital for post-discharge dietetic care is not known,

nor is the potential reason for this referral. However,

more than 70% of care provided by a dietitian in the

community was reported to occur at a hospital outpatient

clinic, possibly implying that this contact was a result of

the acute care dietitian involvement. Understanding the

community capacity for nutrition and food-related care

was not known. A key limitation is the self-report of die-

tetic care in the community and weight change and

intentionally of weight loss are not known. Limitations

with respect to inadequate data to fully interpret the find-

ings are a result of the nature of the cohort study, which

was not explicitly designed to address such questions. In

addition to these challenges with respect to measurement,

the sample was also biased. Individuals who did not meet

eligibility criteria in hospital (e.g. those with dementia)

were not recruited, and thus full representation of all

medical and surgical patients in Canada is unlikely.

Finally, those who completed a telephone follow-up were

more likely to be older, live with others and be well nour-

ished. However, the prospective data collection was a key

strength. Post-hospital studies are often retrospective (3,24)

or based on administrative data sets, limiting the explo-

ration of diverse covariates that could impact outcomes.

The need for future research

The low prevalence of reported dietetic care in this initial

study, despite the high prevalence of malnutrition noted

at discharge, suggests that further work aiming to under-

stand how dietetic care occurs during transitions to com-

munity is warranted. In addition to patient-level

characteristics, a variety of community and care process

variables need to be assessed. The results of such investi-

gations will help to identify better potential practices that

can be the focus of interventions. Future work should

thoroughly investigate the extent of dietetic services avail-

able to the patient at the incident hospital, both in- and

outpatient services, as well as the types of services referred

(e.g. hospital outpatient clinics, home care or their pri-

mary care service). Further research should determine the

proportion of patients who are followed in the commu-

nity to assess whether patients are compliant with the

treatments started and whether any adjustment is

required. Professional dietetic services are becoming more

common in primary care; thus, an investigation of the

process of transition in a variety of models and outcomes

for those malnourished patients who receive this care, as

well as those who do not, is needed. The cost effective-

ness of screening and treatment in and out of hospital

also needs to be established (25). Furthermore, other

forms of nutrition and food-related support for malnour-

ished patients should be explored, including the benefits

of these community-based services on food intake and

nutritional status. Understanding the patient experience

during transitions (23) is just beginning and the motiva-

tion or prioritisation of patients with respect to continu-

ing with dietetic treatment in the community is

unknown.

Conclusions

Dietetic care post discharge to the community is relatively

uncommon. Predictors of dietetic care post discharge

include being under the care of a dietitian in hospital,

weight loss post discharge, severe malnutrition and comor-

bidity. This analysis suggests that malnutrition is being

undertreated in the community because almost one quar-

ter reported weight loss post discharge (26). Future work

needs to more comprehensively and prospectively assess

the transition care experience to understand how care for

malnourished patients post discharge can be improved and

whether this care results in improved outcomes.

Transparency declaration

The lead author affirms that this manuscript is an honest,

accurate and transparent account of the study being

reported. The reporting of this work is compliant with

STROBE guidelines in the Supporting information

(Appendix S1). The lead author affirms that no important

aspects of the study have been omitted and that any dis-

crepancies from the study as planned (Registered January

27, 2015 with Clinical Trials.gov NCT02351661) have

been explained.

Acknowledgments

We thank the study coordinators of the participating

institutions: South West Health, Regional Health Author-

ity A, R�eseau de sant�e Vitalit�e Health Network, Jewish

General Hospital, Centre de sant�e et de services sociaux

38 ª 2017 The British Dietetic Association Ltd.

Dietitian care post hospital discharge H. Keller et al.



du Sud de Lanaudi�ere, Centre hospitalier de l’Universit�e

de Montr�eal, University Health Network, Toronto East

General Hospital, St Michael’s Hospital, McMaster

University, Niagara Health System, University of Mani-

toba, Regina Qu’Appelle Health Region, University of

Alberta, University of Calgary, University of British

Columbia and Vancouver Island Health Authority. We

also thank the research personnel who have made this

work possible: Bridget Davidson, Anastasia Teterina and

Elisabeth Vesnaver. JA, HK, KJ, ML, DRD, LG, HP and

PB are also members of the Abbott Nutrition speaker

bureau. There are no other relationships or activities that

appear to have influenced the submitted work. Registered

27 January 2015 with Clinical Trials.gov NCT02351661.

Conflict of interests, source of funding and
authorship

The Canadian Nutrition Society had no role in the

design, analysis or writing of this article and the

authors declare that no financial support was received

directly from the Canadian Nutrition Society.

The Canadian Nutrition Society funded the study with

unrestricted grants from Abbott Nutrition, Baxter,

Fresenius–Kabi Canada, Nestle Healthcare Nutrition,

Pfizer.

HK, HP, ML and PB designed and provided the con-

ceptual basis for the study analysis. HK led the analysis

and wrote the initial draft of the manuscript. All

authors were involved in the writing and critical revi-

sion of the manuscript submitted for publication.

References

1. Allard JP, Keller H, Jeejeebhoy KN et al. (2016)

Malnutrition at hospital admission: contributors and

impact on length of stay. A prospective cohort study from

the Canadian Malnutrition Task Force. J Parenter Enteral

Nutr 40, 487–497
2. Badgwell B, Stanley J, Chang GJ et al. (2013)

Comprehensive geriatric assessment of risk factors

associated with adverse outcomes and resource utilization

in cancer patients undergoing abdominal surgery. J Surg

Oncol 108, 182–186.
3. Allaudeen N, Vidyarthi A, Maselli J et al. (2011)

Redefining readmission risk factors for general medicine

patients. J Hosp Med 6, 54–60.
4. Allard JP, Keller H, Jeejeebhoy KN et al. (2016) Decline in

nutritional status is associated with prolonged length of

stay in hospitalized patients admitted for 7 days or more: a

prospective cohort study. Clin Nutr 35, 144–152.

5. Allard JP, Keller H, Teterina A et al. (2015) Factors

associated with nutritional decline in hospitalized medical

and surgical patients admitted for 7 d or more: a

prospective cohort study. Br J Nutr 114, 1612–1622.
6. Keller H, Allard JP, Laporte M et al. (2015) Predictors of

dietitian consult on medical and surgical wards. Clin Nutr

34, 1141–1145.
7. Beck A, Holst M & Rasmussen HH (2013) Oral nutritional

support of old patients after discharge from hospital:

systematic review and meta-analysis of randomized

controlled trials. Clin Rehabil 27, 19–27.
8. Beck AM, Andersen UT, Leedo E et al. (2015) Does

adding a dietician to the liaison team after discharge of

geriatric patients improve nutritional outcome: a

randomized controlled trial. Clin Rehabil 29,

1117–1128.
9. Detsky AS, Baker JP, Johnston N et al. (1987) What is

subjective global assessment of nutritional status?

J Parenter Enteral Nutr 11, 8–13.
10. Charlson ME, Pompei P, Ales KL et al. (1987) A new

method of classifying prognostic comorbidity in

longitudinal studies: development and validation. J Chronic

Dis 40, 373–383.
11. Keller HH, Goy R & Kane S-L (2005) Validity and

reliability of SCREEN II (seniors in the community: risk

evaluation for eating and nutrition- version II). Eur J Clin

Nutr 59, 1149–1157.
12. Cooper PL, Raja R, Golder J et al. (2016) Implementation

of nutrition risk screening using the Malnutrition

Universal Screening Tool across a large metropolitan

health service. J Hum Nutr Diet 29, 697–703.
13. Hogan D, Lan LTT, Diep DTN et al. (2017) Nutritional

status with Vietnamese outpatients with chronic

obstructive pulmonary disease. J Hum Nutr Diet 30,

83–89.
14. Perruccio AV, Losina E, Wright EA et al. (2013) Aggregate

health burden and the risk of hospitalization in older

persons post hip replacement surgery. J Gerontol A Biol Sci

Med Sci 68, 293–300.
15. Neelemaat F, Bosmans JE, Thijs A et al. (2011) Post-

discharge nutritional support in malnourished elderly

individuals improves functional limitations. J Am Med Dir

Assoc 12, 295–301.
16. Beck AM, Kjaer S, Stenbaek Hansen B et al. (2012)

Follow-up home visits with registered dietitians have a

positive effect on the functional and nutritional status of

geriatric medical patients after discharge: a randomized

controlled trial. Clin Rehabil 27, 483–493.
17. Feldblum I, German L, Castel H et al. (2011)

Individualized nutritional intervention during and after

hospitalization: the nutrition intervention study clinical

trial. J Am Geriatr Soc 59, 10–17.
18. Coleman EA, Parry C, Chalmers S et al. (2006) The care

transitions intervention: results of a randomized controlled

trial. Arch Intern Med 166, 1822–1828.

39ª 2017 The British Dietetic Association Ltd.

H. Keller et al. Dietitian care post hospital discharge



19. Persson M, Hytter-Landahl A, Brismar K et al. (2007)

Nutritional supplementation and dietary advice in geriatric

patients at risk of malnutrition. Clin Nutr 26, 216–224.
20. Lim SL, Lin X, Chan YH et al. (2013) A pre-post

evaluation of an ambulatory nutrition support service for

malnourished patients post hospital discharge: a pilot

study. Ann Acad Med Singapore 42, 507–513.

21. Huynh DTT, Devitt AA, Paule CL et al. (2015) Effects of

oral nutritional supplementation in the management of

malnutrition in hospital and post-hospital discharged

patients in India: a randomized, open-label, controlled

trial. J Hum Nutr Diet 28, 331–343.

22. Kripalani S, LeFevre F, Phillips CO et al. (2007) Deficits in

communication and information transfer between hospital-

based and primary care physicians: implications for patient

safety and continuity of care. JAMA 297, 831–841.

23. Merriweather JL, Salisbury LG, Walsh TS et al. (2016)

Nutritional care after critical illness a qualitative study of

patients’ experiences. J Hum Nutr Diet 29, 127–136.

24. Munk T, Tolstrup U, Beck AM et al. (2016) Individualised

dietary counseling for nutritionally at-risk older patients

following discharge from acute hospital to home: a

systematic review and meta-analysis. J Hum Nutr Diet 29,

196–208.
25. Mitchel H & Porter J (2016) The cost-effectiveness of

identifying and treating malnutrition in hospitals: a

systematic review. J Hum Nutr Diet 29, 156–164.
26. Keller H, Laporte M, Payette H et al. (2017) Prevalence

and predictors of weight change post-discharge from

hospital: a study of the Canadian Malnutrition Task Force.

Eur J Clin Nutr, https://doi.org/10.1038/ejcn.2016.277.

Supporting information

Additional Supporting Information may be found online

in the supporting information tab for this article:

Appendix S1. STROBE Statement: checklist of items that

should be included in reports of cohort studies.

40 ª 2017 The British Dietetic Association Ltd.

Dietitian care post hospital discharge H. Keller et al.

https://doi.org/10.1038/ejcn.2016.277


DIETETIC AND PROFESSIONAL PRACTICE

Exploring approaches to dietetic assessment of a common
task across different universities through assessment
moderation

C. Palermo,1 E. Volders,1 S. Gibson,1 M. Kennedy,2 A. Wray,3 J. Thomas,3 M. Hannan-Jones,4

D. Gallegos4 & E. Beck2

1Department of Nutrition and Dietetics, Monash University, Notting Hill, VIC, Australia
2School of Medicine, University of Wollongong, Wollongong, NSW, Australia
3Department of Nutrition & Dietetics, Flinders University, Bedford Park, SA, Australia
4School of Exercise and Nutrition Sciences, Queensland University of Technology, Brisbane, QLD, Australia

Keywords

assessment, competence, objective structured oral

examination, standard settting.

Correspondence

C. Palermo, Department of Nutrition and

Dietetics, Monash University, Level 1, 264

Ferntree Gully Road, Notting Hill VIC 3168,

Australia.

Tel.: +613 9902 4263

Fax: +61 9902 4278

E-mail claire.palermo@monash.edu

How to cite this article

Palermo C., Volders E., Gibson S., Kennedy M.,

Wray A., Thomas J., Hannan-Jones M., Gallegos D.,

Beck E. (2018) Exploring approaches to dietetic

assessment of a common task across different

universities through assessment moderation. J Hum

Nutr Diet. 31, 41–46

https://doi.org/10.1111/jhn.12499

Abstract

Background: Assessment presents one of the greatest challenges to evaluat-

ing health professional trainee performance, as a result of the subjectivity of

judgements and variability in assessor standards. The present study aimed

to test a moderation procedure for assessment across four independent uni-

versities and explore approaches to assessment and the factors that influence

assessment decisions.

Methods: Assessment tasks designed independently by each of the four uni-

versities to assess student readiness for placement were chosen for the pre-

sent study. Each university provided four student performance recordings

for moderation. Eight different academic assessors viewed the student per-

formances and assessed them using the corresponding university assessment

instrument. Assessment results were collated and presented back to the

assessors, together with the original university assessment results. Results

were discussed with assessors to explore variations. The discussion was

recorded, transcribed, thematically analysed and presented back to all asses-

sors to achieve consensus on the emerging major learnings.

Results: Although there were differences in absolute scores, there was con-

sistency (12 out of 16 performances) in overall judgement decisions regard-

ing placement readiness. Proficient communication skills were considered a

key factor when determining placement readiness. The discussion revealed:

(i) assessment instruments; (ii) assessor factors; and (iii) the subjectivity of

judgement as the major factors influencing assessment.

Conclusions: Assessment moderation is a useful method for improving the

quality of assessment decisions by sharing understanding and aligning stan-

dards of performance.

Introduction

Fair, consistent and authentic assessment presents one of

the greatest challenges in preparing health professionals

for practice. Assessment ‘is a judgement and decision

making process in which raters’ behaviour is shaped by

interactions between individuals and social context in

which assessment occurs’ (1). Judgements are unlikely to

be truly objective, despite complex scoring systems (2).

Variability in assessment poses risks to health professions

because of its potential to graduate students who are not

effective or safe, at the same time as creating confusion
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amongst students and trainers. Exposing differences in

perspectives and judgements, and supporting assessors to

acknowledge the bias they bring to assessment decisions,

is fundamental to advancing performance focussed assess-

ments (3,4). Discussing reasoning processes surrounding

decision making offers a potentially valuable way forward

for assessment. This includes improving consistency and

challenging assumptions around methods of assessment.

Moderation is a peer review process that facilitates the

consistency of assessment decisions and explores the

underlying factors influencing these decisions (5). Modera-

tion is an important process for ensuring quality in edu-

cational process and outcomes (5,6). It aims to assure

consistency or comparability, appropriateness and fairness

of assessment judgements, as well as validity and reliabil-

ity of assessment tasks, criteria and standards (6). When

conducted, it is usually restricted within universities, and

not between them. To our knowledge, there is no study

in the literature reporting assessment moderation in

dietetics. The present study aimed to explore approaches

to assessment of a common assessment task across differ-

ent universities and assessors and explain the factors that

influence assessment decisions.

Materials and methods

Four universities were conveniently selected for inclusion

in the present study, representing four of the 16 Aus-

tralian universities offering dietetics education at the time

of the study (Table 1). Ethics approval was obtained from

the relevant university human ethics committees (Monash

University Human Research Ethics Committee). Tradi-

tionally students enter the placement setting for a mini-

mum of 800 h in the final years of their training (7).

‘Placement readiness’ was chosen as a relevant assessment

standard. A form of oral assessment of patient nutrition

assessment/counselling was specifically chosen because its

commonality across universities and evidence of its

usefulness in dietetics (8,9). This assessment was used uni-

formly across universities to inform placement readiness

prior to students undertaking any significant clinical

placement (Table 2). All students were provided a brief-

ing of 1–2 h and opportunities to role play prior to the

assessment. Case content was built on previous learning

by students regarding clinical theory and communication

skills.

The methodology was informed by Krause et al. (5). A

purposive sample of four student performances (video or

audio recording), previously conducted and assessed at

the four institutions (total 16 assessments), was selected

for inclusion in the moderation process. The four perfor-

mances aimed to capture, at a minimum, a strong stu-

dent, a borderline student and a student who had failed.

The final performance was selected by the university

based on other unique characteristics for which they

sought feedback (e.g. a student for whom English was a

second language). Assessors were blinded to the initial

assessment outcomes of students.

The recording of the student performance, together

with a description of the task and the assessment instru-

ment, was provided to the assessors. Assessors were aca-

demics [mean (SD) years as an academic 12.1 (4.2) years]

who had previous experience as practitioners across a

variety of work settings [mean (SD) years since gradua-

tion from dietetics degree 24.4 (4.6) years] and who were

credentialled with the professional body. All investigators

except CP in the present study acted as academic asses-

sors and each was allocated four different student perfor-

mance sets from two different universities (a total of

eight excluding their own institution) to assess indepen-

dently. They were not provided with any training, other

than instructions to read the outline of the task and

familiarise themselves with the written assessment instru-

ment. Each student performance was therefore subjected

to four independent assessments in addition to that from

their original university. The purpose was not to test the

reliability of the assessments but rather to explore

approaches to and influences on assessment decisions.

The results were collated independently by the lead

investigator (CP), with grades/criteria being collected on

a single spreadsheet in addition to verbatim qualitative

comments. These raw data were presented back to the

assessors together with the original university assessment,

and then discussed as a group. A semi-structured group

discussion was facilitated (by CP) and aimed to explore

variations in assessment results, factors influencing deci-

sions and how this moderation experience may shape

assessment into the future. The discussion was audio

recorded and transcribed verbatim. The transcript was

Table 1 Characteristics of participating universities, using placement

readiness assessment moderation, compared to other universities

offering dietetics courses in Australia

Participating

Universities (n = 4)

Other Universities

(n = 12)

Level of dietetics degree

Undergraduate 2 4

Postgraduate 0 7

Both 2 1

States/Territories

Australian Capital Territory 0 1

New South Wales 1 3

Queensland 1 4

South Australia 1 0

Victoria 1 2

Western Australia 0 2
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coded by CP, with elements of text labelled typical of a

thematic analysis approach (10). An inductive and deduc-

tive approach was used to identify new concepts and con-

sider the codes in the context of the existing assessment

literature (11). The codes were grouped as factors that

influenced the assessment process, which were then pre-

sented back to the assessors to gain consensus on the

major learnings related to the assessment process, with

the aim of informing future practice.

Results

The assessment rating data showed variation between

the assessors and original results (Table 3). Quantitative

scores or graduated ratings (e.g. pass to high distinc-

tion) showed wider variation and fewer disparities if an

absolute ranking of pass or fail was considered, with 11

out of 16 performances showing 100% consistency and

one showing 75% consistency between markers. The

lowest consistency (≤50%) was demonstrated where stu-

dents were failed by their university or only just passed

(e.g. 15/30). Although there were differences in ratings

between assessors, there was consistency in judgements

regarding work-based learning readiness when the asses-

sors came together to discuss the results, although

some assessors had not followed instructions for the

grading scale. When qualitative assessments were anal-

ysed with quantitative decisions about pass/fail (or

placement readiness), it was evident that proficient

communication skills and the ability to reflect on per-

formance were keys factors considered when determin-

ing placement readiness. The group discussion data

revealed three key concepts: (i) the role of assessment

instruments; (ii) assessor factors; and (iii) the

subjectivity of judgement influenced assessment deci-

sions (Table 4).

Discussion

The present study explored the assessment results of

selected student performances and the reasons behind

assessor decision-making. When academic assessors came

together to discuss their results, there appeared to be

greater consensus than the individual assessment instru-

ments indicated. Making global decisions was easier than

relying on components of assessment tools and individual

philosophies and perspectives influenced decisions regard-

ing placement readiness. The moderation experience

enabled assessors to be more comfortable with the subjec-

tivity of assessment and, although variation existed in the

Table 3 Data from four different assessors for 16 different student performances across four universities*

University/Student Assessor B Assessor C Assessor G Assessor E Actual Result Consistency with original assessment

UniA_1 19/30 27/30 29/30 28/30 28/30 (Pass) 100%

UniA_2 25/30 18/30 17/30 17/30 24/30 (Pass) 100%

UniA_3 7/30 17/30 17/30 9/30 13/30 (Fail) 50%

UniA_4 25/30 28/30 28/30 12/30 16/30 (Pass) 75%

University/Student Assessor D Assessor A Assessor E Assessor F Actual result Consistency with original assessment

UniB_1† Fail Fail Fail Fail 15/30 (pass) 0%

UniB _2† Credit Pass Distinction Pass 21/30 (credit) 100%

UniB _3† Distinction Credit Distinction Credit 25/30 (distinction) 100%

UniB _4† Fail/borderline Distinction Fail/borderline Credit 18/30 (pass) 100%

University/Student Assessor A Assessor D Assessor H Assessor G Actual result Consistency with original assessment

UniC_1 Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 100%

UniC _2 Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory 100%

UniC _3 Satisfactory Satisfactory Not assessed Satisfactory Satisfactory 100%

UniC _4 Not assessed Satisfactory Not assessed Borderline Unsatisfactory 0%

University/Student Assessor C Assessor B Assessor F Assessor H Actual Result Consistency with original assessment

UniD_1 Pass Pass Pass Pass Pass 100%

UniD _2 Pass Fail/borderline Pass Pass Pass 100%

UniD _3 Pass Pass Fail/marginal Pass Pass 100%

UniD _4 Pass Fail Pass Pass Fail 25%

*Ratings provided in the form of individual university instructions for this process.
†Some assessors did not provide specific ratings as suggested.
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actual score, the absolute judgement of pass/fail was con-

sistent between assessors (12 out of 16 performances).

The variation in assessor ratings was expected given the

lack of training provided to assessors. Despite written

instructions to assessors, our data suggest that assessors

use their own reference points and language to describe

performance. Different standards of judgement has been

previously reported in dietetics (12) and issues of reliabil-

ity in authentic assessment have been highlighted (13).

The findings of the present study suggest that assessors

should implement processes to support a dialogue and

shared understanding of what constitutes adequate per-

formance. The value of narrative in assessment is emerg-

ing as an important part of good assessment practice
(14,15). Consensus on pass/fail assessments was easier to

achieve than rating scales. Where judgement is inherently

subjective, perhaps a pass/fail concept is far more consis-

tent and ‘marks’ or ranking is unnecessary given the nat-

ure of the task.

The role of student reflection on performance was

also highlighted by assessors as potentially being valu-

able in making decisions. Only one university included

this process (University A), although this had assisted

the university to pass a borderline student. Student

insight into their ability and learning needs may be a

key factor influencing assessment decisions, as reported

elsewhere (16). These findings further support the need

for multiple pieces of assessment from different per-

spectives to shape decisions, which is in line with a

programmatic (17) and collaborative approaches (18), as

well as quality feedback (19).

The present study explored approaches to performance

assessment across different universities and assessors and

the influences on assessment decisions. Inconsistency in

assessor judgement was highlighted; however, consensus

on global assessment outcomes was reached through dis-

cussion. A formal method of moderation across and

within institutions may support a shared understanding

of standards and performance. Supporting assessors to

acknowledge the perspectives they bring to assessment

decisions is fundamental to advancing competency-based

assessment.

Transparency declaration

The lead author affirms that this manuscript is an honest,

accurate and transparent account of the study being

reported. The reporting of this work is compliant with

COREQ guidelines. The lead author affirms that no

important aspects of the study have been omitted and

that any discrepancies from the study as planned have

been explained.

Table 4 Key findings from the discussion about involvement in the moderation process

Key concept Descriptors

The role of

assessment

instruments

Differences and advantages and disadvantages of each individual approach

Global (e.g. pass/fail global judgements were easier to make over and above numerical scales, especially true for the

borderline students where tick boxes may have meant students were deemed successful or unsuccessful in the task

using the assessment tool, by have conflicted with how the assessors overall opinion of readiness

Shortcomings in the process used for moderation in that they were not trained in the use of the tools, but rather

expected to understand the required standards of the home university

Only one university recorded reflections of students as part of the assessment, with assessors reporting that this

reflection would considerably add to their capacity to make a decision with confidence

Assessor factors Individual philosophies and perspectives influenced their assessment decisions

The examination recordings that lasted up to one-hour were reported to be burdensome for assessors which they

explained may have influenced their judgements

There was a shared understanding of placement readiness in a subjective description of this standard

over quantitative rankings.

The objectiveness offered by assessors who were independent or external to the students’ university,

with no relationship or knowledge of the student prior to the assessment was viewed as a significant advantage

Being involved in the process of moderation, facilitated learning about the biases assessors bring to assessment decisions

The subjectivity

of judgement

The moderation process allowed assessors to feel more comfortable with making decisions and the

subjectivity of assessment

The dialogue held around each student’s performance was valuable for their development as assessors

A shared understanding of the standard of the tasks that need to be satisfactorily demonstrated by students

prior to progression to placement was an important anchor in helping assessors make decisions

Ability of students to communicate as well as their ability to reflect and have insight into their performance was

the main factor in determining readiness

Assessors reported relying much more on instinct and their years of professional experience of assessing students

readiness for placement, rather than specific criteria outlined on the assessment instruments or forms
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Abstract

Background: High-quality research methodologies and clear reporting of

studies are essential to facilitate confidence in research findings. The aim of

the present study was to conduct an in-depth examination of the method-

ological quality and reporting of studies included in a recent systematic

review of dietitians’ effectiveness at providing individualised nutrition care

to adult patients.

Methods: The methodological quality and reporting of 27 Randomised

Controlled Trials (RCTs) were appraised using the UK Medical Research

Council (MRC) Guidelines for complex interventions and the CONSORT

checklist for reporting RCTs. A quality appraisal checklist was developed for

each guideline/assessment tool aiming to evaluate the extent to which each

study met the designated criteria. Excerpts from studies that best addressed

criteria were collated to provide exemplary accounts of how criteria may be

achieved in future studies.

Results: None of the reviewed studies met more than half of the MRC

Guidance criteria, indicating that there is clear room for improvement in

reporting the methodological underpinnings of these studies. Similarly, no

studies met all criteria of the CONSORT checklist, suggesting that there is

also room for improvement in the design and reporting of studies in this

field.

Conclusions: Dietitians, researchers and journal editors are encouraged to

use the results and exemplary accounts from this review to identify key

aspects of studies that could be improved in future research. Improving

future research will enhance the quality of the evidence-base that investi-

gates the outcomes of dietary interventions involving dietitians.

Introduction

Dietary behaviour change is the first-line approach for

the optimal management of chronic diseases such as obe-

sity, cardiovascular disease and type 2 diabetes mellitus
(1). Facilitating individuals to make sustained changes to

their dietary behaviours is widely recognised as challeng-

ing (2,3). It is therefore not surprising that dietary beha-

viour change interventions usually demonstrate limited

long-term success (3). Dietary interventions are regarded

as ‘complex’ as a result of the range of possible outcomes,

variability in target population and multifaceted nature of

intervention components (4). Accordingly, the design,

implementation and evaluation of dietary behaviour

change interventions require special attention.

Dietitians are members of the primary health workforce

specifically trained in facilitating dietary behaviour change

by providing nutrition care (5). In this context, nutrition

care involves assessing an individual’s nutritional status,

diagnosing any nutrition-related problems, counselling on

dietary behaviour change, and monitoring and evaluating

changes over time (5). Evidence about the effectiveness of
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dietitian consultations has the potential to inform health

policy and commissioning for dietetic services, thereby

impacting upon patient access to nutrition care.

The methodological quality of many primary healthcare

interventions has been assessed as less than rigorous (6–9).

Two commonly cited reasons for low methodologi-

cal quality are the levels of research expertise of

practitioners (10) and an increasing prevalence of com-

plex interventions, such as those targeting dietary beha-

viour change, requiring advanced skills in methodological

design (4). Education and training organisations have

recognised that primary healthcare practitioners and

researchers would benefit from greater support to

enhance the methodological design and reporting of

interventions (10).

Our recent systematic review of the effectiveness of

dietitian consultations with adult patients in the primary

healthcare setting was the first synthesis of this evidence

base (11). The review only included studies that used a

randomised controlled trial (RCT) design to ensure the

highest quality evidence was appraised (11). Variability in

results and the risk of bias limits confidence in the find-

ings of the studies and subsequently reduces the ability to

advocate for dietetic care for patients. Therefore, there is

a crucial need for future studies investigating the effec-

tiveness of dietitian consultations to utilise high-quality

methods to inform appropriate advocacy and primary

healthcare policy decisions related to dietetic services.

To support enhanced methodological design and

reporting of dietetic interventions, the aim of the present

study was to conduct an in-depth examination of the

methodological quality and reporting of studies included

in the recent systematic review of effectiveness of dietitians

providing individualised nutrition care to adult patients in

the primary healthcare setting. This information is needed

to improve study design and the reporting of future stud-

ies and thus strengthen the quality of the evidence base

for the effectiveness of dietetic consultations.

Materials and methods

Overview

The present study revisited the studies included in a

recent systematic review of dietitians providing nutri-

tion care to adult patients in the primary healthcare

setting (11). In the review, the Cochrane Risk of Bias

tool was used to conduct the quality assessment of the

individual studies (12). The critical appraisal in the pre-

sent study further examines the methodological design

and reporting of each study using structured assessment

tools.

Details of the search strategy and selection process

used in the systematic review have been published pre-

viously (11). Briefly, the literature search was conducted

in ProQuest Family Health, Scopus, PubMed Central,

Medline, the Cumulative Index to Nursing and Allied

Health Literature and Cochrane databases. All studies

with at least one search term in the title or abstract

from each of the following three categories were

included for consideration: (i) patient OR client OR

client-centred OR participant OR adult AND (ii) dieti-

tian OR dietetic AND (iii) consult*OR referral OR

practice OR counselling OR interview OR advice OR out-

patient OR clinic. Study selection was limited to system-

atic reviews and studies using an RCT design. Cross-

matching reference lists and forward citation searching

were conducted to identify additional studies for consid-

eration. Studies were selected using defined eligibility

criteria outlined in Table 1. Studies needed to include a

baseline and follow-up measure of at least one outcome

of anthropometric, clinical or dietary intake measures.

Articles were limited to adults and those published in

the English language. No date restriction was applied.

The original search was conducted in September 2015.

The search was repeated in October 2017 to identify

any further studies that met the eligibility criteria

(n = 1).

Table 1 Summary of study selection criteria for the systematic review of the effectiveness of individual dietetic consultations in primary care on

health outcomes (11)

Domain Inclusion criteria

Population Adult patients (≥18 years) who have received an individual dietetic consultation within a primary health care setting

Intervention Nutrition care consultation provided to an individual exclusively by a dietitian, with evaluation of dietetic care as the stated aim

Comparator Usual care, where patients received usual medical care (not including nutrition care from another health professional or

health programme); minimal care (nutrition-related print material, or a one-time general nutrition seminar) or control

(no intervention)

Outcome Anthropometry (weight, body mass index, waist circumference, waist to hip ratio, skinfold thickness); clinical indicators

(blood pressure; serum measures, including: cholesterol, triglycerides and sodium; and blood glucose measures); and dietary

behaviour change.

Study design Systematic reviews of randomised control trials and randomised control trials using parallel design
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Critical appraisal

For the present study, the methodological quality of the

27 eligible studies were assessed using (i) the UK Medical

Research Council (MRC) Guidance on complex interven-

tions (4) and (ii) the CONSORT Guidelines for reporting

randomised interventions (13).

The UK MRC Guidance on complex interventions aims

to assist researchers with the development, design, evalua-

tion and implementation of complex interventions (4).

These guidelines describe four main stages (each with

three substages) that should be followed when developing

complex interventions: (i) Development; (ii) Feasibility

and piloting; (iii) Evaluation; and (iv) Implementation.

The MRC Guidance was used as the basis for a 12-item

checklist developed by the research team to appraise how

well published studies were designed.

The CONSORT statement is a 25-item checklist (with

12 embedded sub-items) that provides standardised and

evidence-based recommendations for reporting ran-

domised trials (13). The 25-item appraisal checklist was

adapted by allocating scores to items considered relevant

to all studies. Sub-items of the CONSORT statement that

did not apply to the evidence under investigation (e.g.

changes to methods after trial commencement and trial

stopping guidelines) were appraised but not scored.

Both checklists were pilot tested by four members of

the research team (LM, LB, LR and LW) by indepen-

dently completing each checklist for six studies. Responses

were compared and discussed as a team to ensure consis-

tent interpretation. Two research team members then

appraised all studies independently, with any discrepan-

cies being resolved by the whole team. Where studies ref-

erenced a feasibility study, pilot study or logic model,

these were retrieved to inform the review. Assessment

data from all included articles were then double extracted

using an electronic spreadsheet developed for the purpose

of the quality appraisal.

Assessment

All studies were assessed according to the following stan-

dards: (i) ‘completely’ meeting the item criterion; (ii)

‘partially’ meeting the item criterion; and (iii) ‘no evi-

dence’ of meeting the item criterion. The numbers of

studies meeting each criterion were collated and tallied.

Individual studies were sorted from highest to lowest

quality according to the number of criteria met, partially

met or not met. Where fewer than 50% of studies par-

tially or fully met an item criterion (indicated in tables by

an asterisk), an excerpt from a study that fully met the

criterion was provided as an exemplary account of how

to fully meet the item criterion.

Results

Twenty-seven RCTs met the eligibility criteria and were

included in the review, as shown in Figure 1(14–39).

Records identified 
through original 
database search 

(September 2015):
n = 4627 

Additional records 
identified through other 
sources:
Hand searching n = 302

Records after 
duplicates removed

n = 4494

Records screened
n = 4494

Full-text articles 
assessed for eligibility

n = 219

Studies included in 
qualitative synthesis

n = 27

Full text articles excluded: #
Not an eligible study/design 109
Not an eligible intervention 64          
Not a population of interest 4
Not an outcome of interest 14
Not available in English/ 1
Unsuitable aim 2

Records excluded: #
Not an eligible study design 3925
Not an eligible intervention 334        
Not a population of interest     15
Not an outcome of interest       0
Other (language, no full text)    0
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Additional records 
identified through 
updated database 

search (October 2017):
n = 579
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Figure 1 Flow diagram of the literature search and

filtering results for the previous systematic review of

the literature (11).
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Of the 27 RCTs reviewed, 18 showed at least some

statistically significant differences in dietary, anthropo-

metric or clinical outcomes between the intervention

and comparator groups (11). Significant improvements

favouring the intervention compared with control

groups were found for the following management areas:

glycaemic control (four out of four studies), dietary

change (four out of four studies), anthropometry (four

out of seven studies), cholesterol (two out of eight stud-

ies), triglycerides (one out of five) and blood pressure

(zero out of three) studies (11). The inconsistency in the

results for outcome measures warranted further

investigation.

Table 2 provides an overview of the quality assessment

of each study reviewed. None of the reviewed studies fully

met all criteria for either checklist. The top ranking

studies for each checklist were published after the year

2012 (35,39) and the lowest ranking studies were published

prior to the year 1995 (27,34). Despite more recent studies

generally ranking higher for the CONSORT checklist, this

was not evident for the MRC Guidance.

MRC quality of study development

Table 3 provides the results of the quality appraisal of

trial development and testing conducted using the MRC

Guidance for complex interventions. The highest ranked

study completely met six of the 12 criteria (35). Most

studies (18 of the 27 studies reviewed) completely met

two or fewer criteria. Most studies (n = 19; 73%) did not

identify relevant evidence to justify their intervention and

nearly all (n = 24; 92%) failed to provide any evidence of

using a theory to guide intervention development.

Although many studies completely or partially measured

the effectiveness of the intervention (n = 25; 93%), many

failed to estimate expected recruitment or retention

(n = 25; 93%) or assess cost-effectiveness of the interven-

tion (n = 23; 88%). For nine of the 12 criteria, more than

Table 2 Quality assessment for each reviewed study in rank order of number of items meeting criteria of each checklist (n = 26 studies)

MRC guidance (12 criteria) (Table S1) CONSORT checklist (28 criteria) (Table S2)

First author,

Date

Number

of criteria

completely

met

Number of

criteria partially

met

Number of

criteria

not met

First author,

date

Number of criteria

completely met

Number of criteria

partially met

Number of

criteria not met

Ravasco (35) 6 0 6 Wong (39) 24 1 3

Delahanty (17) 5 2 5 Jacka, 2017 21 6 1

Wong (39) 5 2 5 Neil (31) 16 9 3

Jacka (42) 4 4 4 Naldi (30) 16 8 4

Francis (19) 3 2 7 Ash (16) 16 6 6

Lanza (26) 3 2 7 Kesman (24) 16 5 8

Arcand (15) 3 0 9 Parker (33) 13 9 6

Huang (21) 3 0 9 Huang (21) 13 7 8

Neil (31) 3 0 9 Delahanty (17) 12 9 7

Parker (33) 2 2 8 Ravasco (35) 12 8 8

Rhodes (36) 2 2 8 Wolff (37) 12 8 8

Kesman (24) 2 1 9 Arcand (15) 12 5 11

Loprinzi (29) 2 1 9 Wong (38) 12 5 12

Niswender (32) 2 0 10 Lim (28) 12 3 13

Naldi (30) 1 3 8 Niswender (32) 11 8 9

Ash (16) 1 2 9 Loprinzi (29) 10 8 10

Wong (38) 1 2 9 Imai (22) 10 6 12

Deveer (18) 1 1 10 Rhodes (36) 10 6 12

Heller (20) 1 1 10 Francis (19) 9 10 9

Lim (28) 1 0 11 Almeida (14) 9 7 12

Ramsay (34) 1 0 11 Lanza (26) 9 7 12

Wolff (37) 1 0 11 Heller (20) 8 10 10

Almeida (14) 0 11 1 Johnston (23) 8 9 11

Koopman (25) 0 3 9 Deveer (18) 5 9 14

Johnston (23) 0 2 10 Koopman (25) 4 10 14

Imai (22) 0 1 11 Lawrence (27) 2 3 23

Lawrence (27) 0 0 12 Ramsay (34) 1 12 15

Median (out of 12) 1.5 1 9 Median (out of 12) 11.5 8 10

Studies obtaining the same score are listed alphabetically. MRC, Medical Research Council.
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50% of reviewed studies provided no evidence of meeting

the criteria at all (indicated with an asterisk).

Table 4 provides exemplar excerpts from those studies

that were highly ranked on the MRC criteria, suggest-

ing well-developed intervention trial development and

testing.

CONSORT quality of reporting

Table 5 provides the results of the quality appraisal of

RCT reporting conducted using the CONSORT checklist.

The highest ranked study completely met 24 of the 28

criteria (39). Twelve of the 27 studies reviewed completely

met 10 or fewer criteria. Nearly all studies provided a

structured summary (n = 25; 93%), described eligibility

criteria for participants (n = 23; 85%), and detailed the

setting where data were collected (n = 19; 70%). Many

studies partially fulfilled some criteria, such as describing

the intervention (n = 12; 44%), defining outcome mea-

sures (n = 18; 67%) and displaying the results with effect

sizes (n = 14; 52%). However, few studies completely

described the trial design (n = 5; 19%), the method used

to generate random allocation sequence (n = 6; 22%), the

mechanism used to implement the random allocation

sequence (n = 2; 7%) and the blinding of participants

(n = 3; 11%). For 10 of the 28 criteria, more than 50%

of reviewed studies provided no evidence of meeting the

criteria at all (indicated with an asterisk).

Table 6 provides exemplar excerpts from studies that

were highly ranked and met the CONSORT criteria, sug-

gesting they are well reported trials.

Discussion

The present review is the first examination of the

methodological quality and reporting of studies investi-

gating the effectiveness of dietitians providing individu-

alised nutrition care in the primary care setting. None of

the reviewed studies met more than half of the MRC

guidance criteria, indicating that there is clear room for

improvement in reporting the methodological underpin-

nings of dietetic intervention studies. Similarly, none of

the studies met all criteria of the CONSORT checklist,

suggesting that there is also a need for improvement in

the design and reporting of RCTs in this field. This

review has outlined the sub-optimal quality of studies

investigating the effectiveness of dietitians, which may

help to explain why the findings of these studies can be

variable (11).

The MRC Guidance on complex interventions was first

introduced in 2000 to assist researchers with the develop-

ment, evaluation and implementation of complex

interventions, such as those targeting dietary behaviour

change (4). Within these guidelines, it is postulated that

rigorous development, feasibility and pilot testing of

interventions are all essential for ensuring that the out-

comes of an intervention occur as predicted (4). Given

that key aspects of development, feasibility and pilot test-

ing were lacking in all reviewed studies, interventions

involving a dietitian either lack the planning required for

successful study execution or have not prioritised its

reporting. Researchers are recommended to invest greater

efforts in the development and pilot testing of future

Table 3 Methodological quality of studies, assessed using the Medical Research Council Guidance for developing complex interventions (n = 27

studies)

Criterion

Number of studies completely

met criterion, n (%)

Number of studies partially

met criterion, n (%)

Number of studies

not met criterion, n (%)

1. Development

1.1 Identifies evidence base 7 (26) 10 (37) 10 (37)

1.2 Identifies/develops theory 0 (0) 3 (11) 24 (89)*

1.3 Models processes and outcomes 0 (0) 2 (7) 25 (93)*

2. Feasibility/piloting

2.1 Tests procedures 1 (4) 2 (7) 24 (89)*

2.2 Estimates recruitment/retention 0 (0) 1 (4) 26 (96)*

2.3 Determines sample size 5 (19) 5 (19) 17 (63)*

3. Evaluation

3.1 Assesses effectiveness 19 (70) 6 (22) 2 (7)

3.2 Understands change process 11 (41) 5 (19) 11 (41)

3.3 Assesses cost-effectiveness 1 (4) 3 (11) 23 (85)*

4. Implementation

4.1 Disseminates 2 (7) 2 (7) 23 (85)*

4.2 Monitors 0 (0) 2 (7) 25 (93)*

4.3 Long-term follow-up 3 (11) 3 (11) 21 (78)*

*Indicates where more than 50% of reviewed studies did not meet the criterion.
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studies investigating the effectiveness of dietitians to pro-

duce more consistent, trustworthy findings, as well as to

report all aspects of development in publications. Greater

efforts in pilot testing will also assist with refining the

design of the study, ensuring acceptability of the interven-

tion and calculating a required sample size for a subse-

quent trial that tests the effectiveness of the intervention.

The CONSORT checklist was implemented in 2001 to

aid authors in the transparent reporting of trials, as well as

to assist journals with achieving a consistent, high standard

critical appraisal of studies being considered for publication
(13). Each item in the checklist is clear and succinct, includ-

ing detailed examples of sentences that appropriately meet

the requirements of reporting (13). Given the widespread

uptake of the CONSORT checklist subsequent to its dis-

semination, it is not surprising that newer studies were

generally ranked higher than older studies. However, it is

surprising that studies published after 2001 still demon-

strated sub-optimal reporting. A notable challenge of using

CONSORT for dietary interventions is the individually-

tailored nature of dietetic counselling, which prohibits

detailed information about the content of the intervention

given to all participants. Authors, peer reviewers and

journal editors are encouraged to align manuscripts with

the CONSORT checklist to ensure the achievement of

high-quality reporting of dietary interventions.

The MRC Guidance and CONSORT documents con-

tain some criteria that are not often published in health

journals. It is therefore possible that some tasks such as

identifying theory, modelling processes and outcomes and

assessing cost-effectiveness may have been undertaken,

but not published. However, without any evidence of

these tasks, it is unclear whether variability in study find-

ings is a result of different approaches to intervention

Table 4 Exemplar excerpts for Medical Research Council guidance criteria where >50% of studies did not meet the criteria

Criterion Verbatim excerpts from exemplary studies

1. Development

1.2 Identifies/develops theory ‘Social Marketing Theory is a cyclic process encompassing six steps . . . There are three main

components of Social Marketing Theory . . . Using the Nutrition Education with Seniors Study 1 as the

programming premise, it was hypothesized that a Social Marketing Theory-based, registered dietitian

led, in-home, cardiovascular disease targeted diet-education program would improve dietary status of

community-residing women ages 54-83 years. Social Marketing Theory (Steps 1 and 2) served as the

basis for the Nutrition Education with Seniors Study 1’ [Francis (19)]

1.3 Models processes and outcomes No study completely met criterion

2. Feasibility/piloting

2.1 Tests procedures No study completely met criterion

2.2 Estimates recruitment/retention No study completely met criterion

2.3 Determines sample size ‘A minimum sample size of 58 patients was calculated to detect a difference in body weight of 1.9 kg,

in nutritional intake of 25%, and in Quality of Life scores of 20% (i.e., an effect size of 0.9) with a

significance level of .01 between groups and a power of 0.85. Statistical power was based on the

changes observed in weight, nutritional intake, and Quality of Life from a pilot study conducted in 46

patients with CRC.’ [Ravasco, et al. (43)]

3. Evaluation

3.3 Assesses cost-effectiveness ‘The calculated cost of dietitians’ effort for 90 minutes per volunteer during the first 3 months was an

average of $217 to achieve a 6% reduction in total and LDL Cholesterol levels and an extra 3%

reduction in saturated fat intake. In the second 3 months, dietitians spend an average of 30 minutes

per volunteer, at an average cost of $98, which sustained the decrease in total and LDL-cholesterol

levels and the extra reduction in saturated fat. The cost effectiveness ratio for MNT was $36 for each

1% decrease in total and LDL-cholesterol level and $72 for each extra 1% decrease in saturated fat.’

[Delahanty et al. (17)]

4. Implementation

4.1 Disseminates ‘Dietitians can use these research results with physicians, third party payers, and decision makers in

health systems to substantiate the effectiveness of MNT in reducing fat intake and decreasing

cholesterol levels compared to physicians’ advice in the usual care setting. Dietitians need to convey

that the impact of MNT on health outcomes may extend beyond the reduction of total cholesterol

levels: the increased physical activity, decreased fat intake and greater weight loss may provide

additional health benefits. The significant improvement in all of these outcomes provides evidence

that MNT is a reasonable investment of healthcare resources and supports our recommendation that

NCEP dietary guidelines should be implemented by registered dietitians as much as possible and in

ongoing manner to achieve and sustain maximum health benefits.’ [Delahanty et al. (17)]

4.2 Monitors No study completely met criterion

4.3 Long-term follow-up ‘In the PPT intervention participants sustained dietary changes for the entire 4 years.’ [Lanza (26)]
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development and execution that are not reported, or

whether this is a result of other reasons warranting fur-

ther investigation. Although researchers no doubt are

mindful that articles cannot exceed the permitted word

length of journals, foundational information still needs to

be communicated. Strategies to communicate this infor-

mation might include publishing separate manuscripts

that articulate the development and piloting of interven-

tions, or disseminating information through databases of

interventions or trial registries.

Table 5 Quality of reporting of studies using the CONSORT checklist (n = 27 studies)

Criteria

Number of studies

completely

met criterion, n (%)

Number of studies

partially met

criterion, n (%)

Number of studies

not met criterion,

n (%)

Title and abstract

1 a. Identification as a RCT in the title 12 (44) 1 (4) 14 (52)*

1 b. Structured summary of trial design, methods, results and conclusions

in abstract

25 (93) 1 (4) 1 (4)

Introduction

2 a. Scientific background and explanation of rationale 12 (44) 13 (48) 2 (7)

2 b. Specific objectives or hypotheses 14 (52) 9 (33) 4 (15)

Methods

3 a. Description of trial design, including allocation ratio 6 (22) 13 (48) 8 (30)

4 a. Eligibility criteria for participants 23 (85) 4 (15) 0 (0)

4 b. Settings and locations where the data were collected 19 (70) 5 (19) 3 (11)

5. The interventions for each group, with sufficient details to allow

replication

14 (52) 12 (44) 1 (4)

6 a. Completely defined, pre-specified, primary and secondary outcome

measures

7 (26) 18 (67) 2 (7)

7 a. How sample size was determined 4 (15) 8 (30) 15 (56)*

8 a. Method used to generate random allocation sequence 6 (22) 4 (15) 17 (63)*

8 b. Type of randomisation with details of any restriction 5 (19) 4 (15) 18 (67)*

9. Mechanism used to implement the random allocation sequence 2 (7) 3 (11) 22 (81)*

10. Who generated the random allocation sequence, enrolled participants and

assigned participants

1 (4) 4 (15) 22 (81)*

11 a. If done, who was blinded after assignment to interventions and

how

3 (11) 4 (15) 20 (74)*

12 a. Statistical methods used to compare groups for primary and

secondary outcomes

20 (74) 6 (22) 1 (4)

Results

13 a. For each group, the number of participants assigned, received

intended treatment and analysed

9 (33) 14 (52) 4 (15)

13 b. For each group, losses and exclusions after randomisation, together

with reasons

6 (22) 15 (56) 6 (22)

14 a. Dates defining the periods of recruitment and follow-up 7 (26) 8 (30) 12 (44)

15. A table showing baseline demographic and clinical characteristics for

each group

17 (63) 2 (7) 8 (30)

16. Number of participants included in analysis and if the analysis was by

original or assigned groups

19 (70) 7 (26) 1 (4)

17a. For each outcome, results for each group and estimated effect size

and precision

11 (41) 14 (52) 2 (7)

Discussion

20. Trial limitations, potential bias, imprecision and if relevant, multiplicity

of analyses

16 (62) 5 (19) 6 (22)

21. Generalisability of trial findings 6 (23) 8 (30) 13 (48)*

22. Interpretation consistent with results, balancing benefits and harms

and considering other relevant evidence

22 (85) 5 (19) 0 (0)

Other information

23. Registration number and name of trial registry 4 (15) 0 (0) 23 (85)*

24. Where the full trial protocol can be accessed, if available 1 (4) 0 (0) 26 (96)*

25. Source of funding and other support, role of funders 11 (41) 7 (26) 9 (33)

*Indicates where more than 50% of reviewed studies did not meet the criterion. RCT, randomised controlled trial.
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This review provides exemplar excerpts from manu-

scripts to assist future researchers in enhancing the

methodological quality and reporting of studies investi-

gating the effectiveness of dietitians providing individu-

alised nutrition care. Exemplar excerpts were not

available for five criteria, suggesting that there are prior-

ity areas in the body of evidence requiring improvement.

These areas are: (i) modelling processes and outcomes of

interventions; (ii) testing the feasibility of intervention

procedures; and (iii) estimating recruitment/retention of

the study sample, which are all part of study protocol

development and research planning; (iv) monitoring out-

comes over time, which requires a plan for following

participants into the future; and (v) identifying where

the full trial protocol can be accessed, which requires

registration of the study. These areas should be

considered when educating dietitians about intervention

research and emphasised in scientific conference

presentations.

This review has notable strengths and limitations. This

is the first time that the methodological quality and

reporting of studies investigating the effectiveness of

dietitians has been examined. Despite RCT designs being

considered as gold standard for investigating clinical

effectiveness, it is possible that the complex nature of die-

tetic interventions prohibited a comprehensive design

and reporting. Regardless, the findings provide useful rec-

ommendations for future research that can enhance con-

fidence in the findings of studies assessing the

effectiveness of dietitians (Box 1 provides key recommen-

dations). Greater confidence in findings will increase the

ability to advocate for dietetic care for patients based on

synthesised evidence. The MRC and CONSORT checklists

were independently completed by two researchers, min-

imising risk of error in data extraction. Furthermore, all

available studies in the Supporting information (such as

pilot publications) were accessed to inform the critical

appraisal of each study. Despite these strengths, it is

important to acknowledge that seven of the 26 reviewed

studies were published before the year 2000 and therefore

would not have had access to the MRC Guidance or

CONSORT documents. It is possible that the checklists

may not fully appraise all aspects of methodological qual-

ity and reporting, given they are subject to regular review

over time. There is also the possibility of publication

bias, where developmental research work or

Table 6 Exemplar excerpts for CONSORT checklist criteria where >50% of studies did not meet the criteria

Item Verbatim excerpts from exemplary studies

Title and abstract

1 a. Identification as a randomised trial in the title ‘Randomized trial of lipid lowering dietary advice in general practice: the

effects on serum lipids, lipoproteins, and antioxidants’ [Neil (31)]

Methods

7 a. How sample size was determined ‘The assumptions used for sample-size calculations were based upon

previous literature. Assuming a mean percentage of weight loss of 2%

in the intervention group and 0% in the controls with a standard

deviation of 3%, we determined that a total sample-size of 80 patients

would provide statistical power (two-tailed, alpha = 0.05) of 83% to

detect a difference between groups.’ [Kesman (24)]

8 a. Method used to generate random allocation

sequence

‘Participants were randomized using a random number table’ [Ash (16)]

8 b. Type of randomisation with details of any

restriction

‘The allocation ratio for the two sites (public and private) was 2:1’ [Ash
(16)]

9. Mechanism used to implement the random

allocation sequence

‘Randomization was . . . using sealed envelopes’ [Kesman (24)]

10. Who generated the random allocation sequence,

who enrolled participants and who assigned

participants to intervention

‘Participants were randomized by the project manager’ [Ash (16)]

11 a. If done, who was blinded after assignment to

interventions and how

‘The attending physicians were blinded to the study allocation, while the

study participants, research nurse, and dietitian who conducted the

assessments were not.’ [Wong (39)]

Discussion

21. Generalisability of trial findings ‘This was a small study that was performed in a single centre; therefore,

its generalizability cannot be assumed’ [Arcand et al. (15)]

Other information

23. Registration number and name of trial registry ‘Trial registration: Current controlled trials NCT01451554’ [Kesman et al.
(24)]

24. Where the full trial protocol can be accessed No study completely met criterion
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nonsignificant findings tend not to be published (40,41).

Therefore, despite a rigorous approach to identifying rel-

evant studies, the reviewed studies may not represent all

work that has been conducted in this area of research.

The present study revisited the 26 studies included in a

recent systematic review of dietitians providing nutrition

care to adult patients in the primary healthcare setting (11).

There is clear room for improvement in the methodologi-

cal quality and reporting of studies investigating the effec-

tiveness of dietitians, which may explain variability in

study outcomes. This review has highlighted key areas for

improvement for dietitians, researchers and journal edi-

tors that will help strengthen future study design and the

evidence base in the field. High-quality studies will

increase confidence in dietary interventions that involve

dietitians.
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Abstract

Background: The Patient-Generated Subjective Global Assessment (PG-SGA)

is an instrument used to assess malnutrition and its risk factors. Some items

of the PG-SGA may be perceived as hard to comprehend or as difficult by

healthcare professionals. The present study aimed to determine whether and

how dietitians’ perceptions of comprehensibility and difficulty of the PG-SGA

change after a single training in PG-SGA use.

Methods: In this prospective evaluation study, Dutch PG-SGA-na€ıve dieti-

tians completed a questionnaire regarding perceived comprehensibility and

difficulty of the PG-SGA before (T0) and after (T1) receiving a single train-

ing in the use of the instrument. Perceived comprehensibility and difficulty

were operationalised by calculating item and scale indices for comprehensi-

bility (I-CI, S-CI) and difficulty (I-DI, S-DI) at T0 and T1. An item index

of 0.78 was considered acceptable, a scale index of 0.80 was considered

acceptable and a scale index of 0.90 was considered excellent.

Results: A total of 35 participants completed the questionnaire both at T0

and T1. All item indices related to comprehensibility and difficulty

improved, although I-DI for the items regarding food intake and physical

examination remained below 0.78. Scale indices for difficulty and compre-

hensibility of the PG-SGA changed significantly (P < 0.001) from not

acceptable at T0 (S-CI = 0.69; S-DI = 0.57) to excellent for comprehensibil-

ity (S-CI = 0.95) and acceptable for difficulty (S-DI = 0.86) at T1.

Conclusions: The findings of the present study suggest that significant

improvement in PG-SGA-na€ıve dietitians’ perception of comprehensibility

and difficulty of the PG-SGA can be achieved quickly by providing a 1 day

of training in the use of the PG-SGA.
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Introduction

The Scored Patient-Generated Subjective Global assess-

ment (PG-SGA; Copyright FD Ottery, 2005, 2006, 2015)

was developed as a modification of the Subjective Global

Assessment (1) and can be used to assess malnutrition in

the sense of undernutrition, as well as its underlying risk

factors. (2,3) The PG-SGA includes a patient-generated

component and a professional component, thus providing

cumulative insight from both perspectives with respect to

the nutritional status of the patient. The PG-SGA was

first validated in the oncology setting (3–6) and has subse-

quently been validated in other settings, such as nephrol-

ogy and geriatric settings (7,8).

Recently, the PG-SGA has been translated and cultur-

ally adapted for the Dutch setting (9). During the pilot

testing of the prototype of the Dutch version, the per-

ceived level of difficulty and comprehensibility of the PG-

SGA were explored. Although patients perceived the

patient-generated component of the PG-SGA as suffi-

ciently easy and comprehensible, healthcare professionals

perceived comprehensibility of the professional compo-

nent as acceptable but the level of difficulty as not accept-

able. The concept of comprehensibility reflects the level

of clarity of an instrument as perceived by the user. The

related concept of difficulty reflects the level of both

knowledge and skills of the user of the instrument. Per-

ceived lack of comprehensibility of an item (e.g. as a

result of the use of vocabulary that does not correspond

with the respondents’ education level) reduces under-

standability and may increase perceived difficulty of this

item (10–12).

We hypothesised that perception of comprehensibil-

ity may change positively by providing an explana-

tion of the meaning of each item of the PG-SGA and

perception of difficulty may change positively by pro-

viding background information, instruction and/or

training regarding the PG-SGA (12). Because, in daily

practice, dietitians are healthcare professionals who

often work with the PG-SGA, in the present study,

we aimed to determine whether and how perceived

comprehensibility and difficulty changes after provid-

ing training comprising lectures on the PG-SGA (ra-

tionale and evidence-base), as well as hands-on

practice with the PG-SGA, in an omnifarious sample

of dietitians.

Materials and methods

Sample and data collection

In this prospective evaluation study, characteristics of per-

ceived difficulty and comprehensibility of version 3.6 of

the Dutch PG-SGA at baseline and after receiving a full

day of training in the use of the PG-SGA were evaluated

in a convenient sample of dietitians. Dietitians located in

The Netherlands were informed about the training via

social media and e-mail. The training was developed in

collaboration with the originator of the PG-SGA, and

accredited for dietitians by the Dutch Foundation on

Accreditation of Competence Stimulating Activities for

healthcare workers. Because the PG-SGA had only

recently become available in the Dutch language, profes-

sionals had little to no experience with the Dutch version

of the instrument. All 79 individuals who registered for

the training were approached to participate in the study.

Participants who were not trained at bachelor or higher

level as a dietitian were excluded from the study. A lec-

ture that explained the rationale behind the PG-SGA and

a lecture demonstrating the use of the PG-SGA and its

electronic version were provided in the morning. In a

workshop in the afternoon, attendees practiced with the

PG-SGA, including the physical examination, and dis-

cussed the use and interpretation of the PG-SGA.

Three weeks prior to the training, registered profession-

als were invited to complete a home assignment and were

informed about the project. Professionals provided their

written consent before participating in the study. At base-

line (T0), participants were asked to first complete both

the patient and professional component of the PG-SGA,

preferably with a patient, and, subsequently, to complete

the online questionnaire. The second measurement (T1)

followed directly after the training, at the training site. At

T1, attendees were asked to complete a paper version of

the questionnaire to stimulate immediate completion of

the questionnaire and to prevent loss to follow-up. To

further prevent loss to follow-up, 5 days after the train-

ing, a reminder was sent to participants who did not

complete the questionnaire at the training site. These par-

ticipants were asked to complete an online version of the

questionnaire.

The Medical Ethical Committee of the University Med-

ical Center Groningen ruled that no permission was

needed to perform the study (reference M14.165328)

because the study was not under the regulation of the

‘Medical Research Involving Human Subjects Act’

(WMO).

Patient-Generated Subjective Global Assessment

The PG-SGA (Appendix 1) consists of a patient-generated

and a professional component. First, the patient-gener-

ated component includes four topic-specific Boxes

designed to be completed by the patient. Box 1 addresses

weight history. Box 2 addresses food intake. Box 3

addresses nutrition impact symptoms and other factors

hindering food intake. Box 4 includes activity and
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function and is based on the Eastern Cooperative Oncol-

ogy Group (ECOG) performance status (13). Second, the

professional component includes five Worksheets and is

completed by the healthcare professional. Worksheet 1

instructs on how to score the percentage weight loss.

Worksheet 2 addresses conditions that may increase

nutritional risk. Worksheet 3 addresses metabolic stress.

Worksheet 4 includes a nutrition-focused physical exami-

nation. Worksheet 5 categorises the overall global assess-

ment of the patient. Categories include Stage A = Well

nourished; Stage B = Moderate/suspected malnutrition;

and Stage C = Severely malnourished (4). Finally, a score

is generated that guides triage recommendations for inter-

disciplinary interventions.

Comprehensibility and difficulty

Comprehensibility and difficulty were measured using a

questionnaire, which is available upon request. The ques-

tionnaire was pretested for clarity in three final year

Bachelor Students of Nutrition and Dietetics. The ques-

tionnaire opened with four items on demographics. Fur-

thermore, it included 14 items regarding perceived

comprehensibility and 14 items on difficulty of the

PG-SGA. For both comprehensibility and difficulty, ques-

tionnaire items 1–4 referred to Box 1–4 of the PG-SGA.

Questionnaire items 5–8 referred to Worksheet 1–3. In

our preceding study, we found that Worksheet 4 (Physi-

cal Examination) may be perceived as difficult by profes-

sionals (9). Therefore, more questions (items 9–12) were

posed on Worksheet 4 compared to the other Boxes and

Worksheets. Items 13 and 14 related to Worksheet 5

(Global Assessment Categories) and the nutritional triage

recommendations, respectively.

To be able to differentiate between the level of compre-

hensibility and difficulty, both concepts were included in

the questionnaire in the present study. As proposed previ-

ously, a four-point scale (1 = very unclear/very difficult;

2 = unclear/difficult; 3 = clear/easy; 4 = very clear/very

easy) was used to avoid the possibility of a neutral and

ambivalent midpoint (14–16). Scores 1 and 2 were consid-

ered ‘not present’ and scores 3 and 4 were considered

‘present’ (14–16). For each item, an item comprehensibility

index (I-CI) and an item difficulty index (I-DI) were cal-

culated at T0 and T1. The I-CI and I-DI indicate the level

of knowledge and level of clarity of each item as per-

ceived by the respondents, respectively. I-CI and I-DI

scores can range from 0 to 1 and were calculated by

dividing the number of respondents who considered the

item to be ‘present’ by the total number of respondents.

In accordance with our previous study, I-CI and I-DI

≥0.78 were considered acceptable (9). An item score <0.78
requires further analysis of the item (17). I-CI and I-DI

scores of all items were averaged into a weighted sum-

marised scale comprehensibility index (S-CI) and a scale

difficulty index (S-DI) for the full PG-SGA. The S-CI and

S-DI reflect respondents’ perceived overall knowledge and

overall comprehensibility level of the instrument, respec-

tively. S-CI ≥ 0.80 and S-DI ≥ 0.80 were considered as

acceptable scores, S-CI ≥ 0.90 and S-DI ≥ 0.90 were con-

sidered as excellent scores (17,18). Item nonresponse was

excluded from calculation of the index scores. Trans-

parency of response was provided by reporting item

response and overall response percentages.

Statistical analysis

We performed power analysis for S-DI because, in a pilot

study, S-DI was rated at 0.55 by healthcare professionals

(i.e. not acceptable), whereas S-CI was rated at 0.81,

which is already acceptable (9). A minimal sample of eight

dietitians was considered sufficiently powered to detect a

change of S-DI from 0.55 to S-DI 0.80 (cut-off for

acceptable), with estimated variability of 0.25 (allowing a

type I error a = 0.05 and a type II error b = 0.20) (19).

Although S-CI and S-DI scores can range from 0 to 1,

they can be considered as nominal scores, transformed to

weighted average scores. Therefore, the nonparametric

Wilcoxon signed rank test was used to test significance of

differences in distribution of participants’ comprehensibil-

ity and difficulty indices at T0 and T1. The Mann–Whit-

ney U-test was used to compare the distribution of the

T0 results of participants who completed the question-

naire both at T0 and T1 with the distribution of the T0

results of participants who were lost to follow-up. Partici-

pants who were lost to follow-up were not included in

the analysis. However, to test the robustness of the

results, the T0 scores of the missing participants were

imputed to the T1 scores, and the Wilcoxon signed rank

test was used in a sensitivity analysis. All statistical tests

were performed using SPSS, version 24 (IBM Corp.,

Armonk, NY, USA). P = 0.05 was considered statistically

significant.

Results

In total, 56/79 (79%) professionals responded at T0, of

whom 47 (60%) were considered eligible and gave their

consent. Of these 47 professionals, 35 (75%) completed

the questionnaire both at T0 and T1 and were included

in the analysis. Reasons for not completing the post-

training questionnaire were a lack of time and absence

during the training. Two out of 35 participants were not

currently practicing as dietitians. The characteristics of

the participants who completed the questionnaire both at

T0 and T1 are presented in Table 1.
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Indices and response rates for comprehensibility and

difficulty of the PG-SGA are reported in Table 2.

Appendix 2 presents the summarised frequency of scores

1, 2, 3 and 4 at both T0 and T1. Overall, comprehensibility

and difficulty indices significantly improved after the train-

ing (P < 0.01). At T0, comprehensibility and difficulty of

the PG-SGA were not perceived acceptable on scale level

(S-CI = 0.69; overall response 93%; S-DI = 0.57, overall

response 92%). After the training, comprehensibility was

perceived as excellent on scale level (S-CI = 0.95; overall

response 97%) and difficulty of the PG-SGA was per-

ceived as acceptable (S-DI = 0.86, overall response 96%).

S-CI improved in 30 participants and remained stable in

five participants. S-DI improved in 29 participants,

remained stable in two participants and decreased in four

participants.

At T0, the lowest I-CI was found on the item concern-

ing Worksheet 2 (Disease and relation to nutritional

requirements; I-CI = 0.38) and the highest I-CI were

found for the items regarding Worksheet 1 (Scoring

Weight Loss; I-CI = 0.94). At T0, the lowest I-DI scores

were found on the items regarding Worksheet 4 (Physical

Examination; I-DI = 0.13–0.35). Furthermore, the highest

I-DI score was found on the item concerning Box 3

(Symptoms; I-DI = 0.80) and the items regarding Work-

sheet 1 (Scoring Weight Loss; I-DI = 0.84–0.88).
At T1, all items had I-CI scores above the threshold of

0.78. Furthermore, maximum I-CI score of 1.0 was

reached in Worksheet 1 items (Scoring Weight Loss),

Worksheet 5 (Global Assessment Categories) and Total

PG-SGA Score. At T1, the I-DI for items concerning

Box 2 [Food intake (I-DI=0.76)] and Worksheet 4 [Physi-

cal Examination (I-DI=0.53-0.71)] still scored below the

threshold of 0.78. Moreover, maximum I-DI score of 1.0

was reached on items concerning Box 4 (Activity and

Function), Worksheet 1 (Scoring Weight Loss), Worksheet

5 (Global Assessment Categories) and Total PG-SGA

Score.

Distribution of T0 indices for comprehensibility and

difficulty of participants who were lost to follow-up was

not significantly different from those of participants who

completed the questionnaire both at T0 and T1 (P = 0.15

and P = 0.21, respectively). After the T0 scores of the

missing participants were imputed to the T1 scores, med-

ian improvement of comprehensibility and difficulty

indices remained significant between T0 and T1

(P < 0.01).

Discussion

The results of the present study show that perceived com-

prehensibility and difficulty of the PG-SGA improved sig-

nificantly in a sample of PG-SGA-na€ıve dietitians, after

providing information and hands-on training in the use

of the PG-SGA. Although perceived comprehensibility

improved to an acceptable level for all components of the

PG-SGA, perceived difficulty for the physical examination

and food intake remained under the predefined cut-off

for acceptability. Overall scores for comprehensibility

improved from not acceptable at baseline to excellent

after training. Overall scores for difficulty improved from

not acceptable at baseline to acceptable after training.

The items related to the physical examination were per-

ceived as the most difficult component of the PG-SGA, in

accordance with the findings of the pretesting of the

Dutch version of the PG-SGA (9). Scores on difficulty

Table 1 Characteristics of dietitians that participated in exploration

of perceived comprehensibility and difficulty of the Patient-Generated

Subjective Global Assessment (PG-SGA) before and after training in its

use

Characteristics n %

Participants 35 100

Dietitian 33 94

Other* 2 6

Working setting† 45 100

General hospital 17 38

Geriatrics/nursing home/rehabilitation 10 22

Primary care 7 16

Academic hospital 4 9

Tertiary care health centre 4 9

Other 3 7

Field of interest† 75 100

Oncology 14 19

Gastroenterology/diabetes 13 17

Malnutrition 9 12

Lung disease 7 9

Nephrology 6 8

Geriatrics 6 8

Pediatrics 5 7

Other 15 20

Reason for registering for the PG-SGA training† 38 100

Interest in PG-SGA 9 24

Interest in malnutrition assessment 8 21

The opportunity was provided 6 16

Interest in malnutrition screening 5 13

Interest in the electronic version of

the PG-SGA (Pt-Global app)

4 11

Interest in improving nutrition care 3 8

Professional development 2 5

Interest in PG-SGA SF 1 3

Median Min–Max

Years of work experience 14 0–38

*One teacher in Program Nutrition and Dietetics; one junior

researcher with background in dietetics.
†More than one setting, and/or field of interest, and/or reason for

registering possible per participant.

SF, Short Form.

61ª 2017 The British Dietetic Association Ltd.

M. J. Sealy et al. Dietitians’ view on PG-SGA after training



improved after a single training but not to an acceptable

level, implying that perceived difficulty of the physical

examination could still improve. Scores on comprehensi-

bility for items related to the physical examination did

improve to an acceptable level, implying that the explana-

tion of the physical examination was helpful with respect

to clarifying Worksheet 4 (Physical examination). It is

unclear why participating dietitians regarded the physical

examination of the PG-SGA clear but difficult. A possible

explanation would be that some dietitians did not feel

confident to examine and interpret signs of loss or deficit

of muscle and/or fat in their own patients after a single

training. These dietitians may need repeated hands-on

training and practice. It is not reported how often profes-

sionals actually receive training in the use of nutritional

assessment tools such as PG-SGA or the SGA, and how a

lack of training may influence the results of the physical

examination. We hypothesise that sufficient knowledge

and experience could improve perceived difficulty of the

physical examination and, additionally, may lead to more

reliable results. A recent study showed that dietitians who

received training in the use of the PG-SGA presented

good reliability in assessment (intraclass correlation of

0.90; P < 0.001) (20). Results from a study on inter-rater

reliability (IRR) utilising the SGA indicate in the same

direction (21). In that study, more experienced profession-

als (>5 years after graduation) utilising the SGA showed

similar results (IRR range of 89–100%) compared to a

well-trained and experienced dietitian (>20 years after

graduation), whereas less experienced professionals (1–
2 years after graduation) showed an IRR range of 56–
100% compared to the same dietitian (21).

Notably, dietitians experienced some difficulty in inter-

preting an item from the patient-generated component.

Although scores for item comprehensibility for Box 2

(Food intake) improved to an acceptable level after train-

ing, scores on difficulty remained slightly below an

acceptable level, with an I-DI of 0.76. Box 2 is one of the

four Boxes designed to be completed by patients. Diffi-

culty of these items may be perceived differently when

tested in a patient population compared to a sample of

professionals. During the pilot testing of the prototype of

the Dutch version in a small sample of patients, the level

of difficulty and comprehensibility of Box 2 was perceived

as acceptable (9). Additionally, a different study reported

that patients with cancer found the patient-generated

component of the PG-SGA not difficult and not hard to

understand (22). We suggest testing the patient-generated

component of the PG-SGA in a larger sample of patients,

representing different patient populations, aiming to

evaluate whether adjustment or further explanation is

needed.

Interestingly, some participants perceived the PG-SGA

as more difficult after the training, despite an improve-

ment in perceived comprehensibility. These participants

may have been unaware of a lack of knowledge or experi-

ence in performing the PG-SGA assessment prior to the

training. After the training, they may have improved their

Table 2 Comprehensibility and difficulty indices and response rates scored by dietitians for items of the Patient-Generated Subjective Global

Assessment (PG-SGA) before (T0) and after (T1) receiving a single training

Comprehensibility T0 (n = 35) Comprehensibility T1 (n = 35) Difficulty T0 (n = 35) Difficulty T1 (n = 35)

Items I-CI T0 (n response) I-CI T1 (n response) I-DI T0 (n response) I-DI T1 (n response)

Box 1 0.86 (N = 35) 0.97 (N = 33) 0.74 (N = 35) 0.88 (N = 34)

Box 2 0.69 (N = 35) 0.79 (N = 33) 0.57 (N = 35) 0.76 (N = 34)

Box 3 0.89 (N = 35) 0.94 (N = 33) 0.80 (N = 35) 0.94 (N = 33)

Box 4 0.80 (N = 35) 0.97 (N = 33) 0.76 (N = 33) 1.00 (N = 31)

Worksheet 1 explanation 0.94 (N = 32) 0.97 (N = 35) 0.88 (N = 32) 0.94 (N = 34)

Worksheet 1 items 0.94 (N = 32) 1.00 (N = 34) 0.84 (N = 32) 1.00 (N = 35)

Worksheet 2 0.38 (N = 32) 0.97 (N = 35) 0.50 (N = 32) 0.97 (N = 35)

Worksheet 3 0.77 (N = 31) 0.94 (N = 35) 0.72 (N = 32) 0.97 (N = 35)

Worksheet 4 explanation 0.50 (N = 32) 0.94 (N = 32) 0.35 (N = 31) 0.70 (N = 33)

Worksheet 4 muscle 0.41 (N = 32) 0.91 (N = 35) 0.16 (N = 32) 0.53 (N = 32)

Worksheet 4 fat 0.44 (N = 32) 0.94 (N = 35) 0.13 (N = 32) 0.59 (N = 32)

Worksheet 4 fluids 0.50 (N = 32) 0.97 (N = 35) 0.19 (N = 32) 0.71 (N = 35)

Worksheet 5 0.75 (N = 32) 1.00 (N = 34) 0.60 (N = 30) 1.00 (N = 34)

PG-SGA point score 0.81 (N = 32) 1.00 (N = 35) 0.69 (N = 29) 1.00 (N = 35)

Overall item response S-CI 0.69

93%

S-CI 0.95

97%

S-DI 0.57

92%

S-DI 0.86

96%

I-CI, Item Comprehensibility Index; I- DI, Item Difficulty Index; S-CI, Scale Comprehensibility Index; S-DI, Scale Difficulty Index.

Italic print indicates a score below an acceptable level of 0.78 for I-CI and I-DI, respectively, and 0.80 for S-CI and S-DI, respectively.

Bold print indicates a summarized score on scale level.
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understanding of the PG-SGA and, consequently, may be

more conscious of a possible lack of knowledge or experi-

ence. In that case, dietitians may also profit from repeated

practice and hands on training with the PG-SGA.

This is the first study to evaluate changes in perception

of difficulty and comprehensibility of the PG-SGA after

training in an omnifarious sample of dietitians. The

results are of interest because a single training can be per-

formed quickly and at low expense. The study has some

limitations. First, as a result of the design of the study,

we did not have access to a control group. The effects of

the training may have been positively influenced, and

some improvements may have resulted from an increased

familiarity of participants with the PG-SGA at T1 com-

pared to T0 because of repetition. However, we attempted

to temper the potential positive effect of repetition by

incorporating an interval of 3 weeks between inviting

participants to complete the questionnaire at T0 and rep-

etition at T1 (23). Second, in the present study, we

assessed only the short-term effects of the training. As a

result of the ‘single training’ design, we did not acquire

data on longer-term effects of the training and thus it is

unclear how the level of perceived comprehensibility and

difficulty changes over time. Third, the training subject

was the PG-SGA, and approximately 40% of participants

reported to have registered for the training because of an

interest in the (electronic version of the) PG-SGA or

PG-SGA Short Form (SF). These dietitians may be more

interested in the PG-SGA than average and, subsequently,

have a more positive view of the PG-SGA than average.

Therefore, some response bias cannot be ruled out. How-

ever, we attempted to encourage all types of dietitians to

enroll by limiting the registration fee and by awarding

accreditation points. Moreover, scale difficulty and scale

comprehensibility were well under acceptable scores at T0

(S-CI = 0.69, S-DI = 0.57), indicating that the results

were not influenced by a positive attitude prior to the

training. Fourth, participants were almost exclusively

dietitians, which makes it difficult to generalise the results

to other healthcare professionals. However, dietitians are

amongst those professionals who are most likely to work

with the PG-SGA in practice. Finally, 25% of participants

were lost to follow-up. However, the distribution of base-

line results for comprehensibility and difficulty of respon-

dents who were lost to follow-up did not significantly

differ from those of respondents who completed the

questionnaire both times; thus, loss to follow-up appears

to be random. If the baseline scores of the missing partic-

ipants are imputed to the T1 scores, perceived level of

comprehensibility and difficulty would still significantly

have improved between T0 and T1 (a < 0.001).

Perceived comprehensibility and difficulty are concepts

related to each other (11,12). We hypothesise that

providing sufficient clarity is conditional to be able to

accurately identify and overcome concerns with the diffi-

culty of the PG-SGA. A dual approach towards improv-

ing clarity and knowledge and skills may lead to greater

confidence in the use of the PG-SGA among dietitians,

which in turn could further stimulate implementation of

the PG-SGA in practice. To further improve perceived

level of difficulty, supplemental information such as

online materials or instruction videos for dietitians may

be helpful. Furthermore, we suggest independently start-

ing training in the use of the skills required to ade-

quately perform a nutrition-focused physical assessment

during the education of dietitians, preferably with prac-

tice sessions involving actual patients. In The Nether-

lands, several Programs on Nutrition and Dietetics have

already incorporated training in the use of the PG-SGA

in their curriculum.

Conclusions

The findings of the present study suggest that significant

improvement in PG-SGA-na€ıve dietitians’ perception of

difficulty and comprehensibility of the PG-SGA can be

achieved quickly by providing training in the use of the

PG-SGA. Although perceived comprehensibility improved

to an acceptable level for all components of the PG-

SGA, perceived difficulty for the physical examination

still required further improvement after a single training,

suggesting that supplemental information and/or more

training may be needed for PG-SGA-na€ıve dietitians to

ensure an acceptable level of perceived difficulty of all

components of the PG-SGA, including the physical

examination.
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Appendix 1

PG-SGA metric version 3.22.15.

Patient Identification InformationScored Patient-Generated Subjective Global
Assessment (PG-SGA)

History: Boxes 1 - 4 are designed to be completed by the patient.
[Boxes 1-4 are referred to as the PG-SGA Short Form (SF)]

1. Weight (See Worksheet 1)

In summary of my current and recent weight:

I currently weigh about _____kg
I am about _____ cm tall

One month ago I weighed about _____ kg
Six months ago I weighed about _____ kg

During the past two weeks my weight has:
decreased (1) not changed (0) increased (0)

Box 1

2. Food intake: As compared to my normal intake, I would rate my 
food intake during the past month as 

unchanged (0)

more than usual (0)

less than usual (1)

I am now taking
normal food but less than normal amount (1)

little solid food (2)

only liquids (3)

only nutritional supplements (3)

very little of anything (4)

only tube feedings or only nutrition by vein (0)   Box 2

3. Symptoms: I have had the following problems that have kept me 
from eating enough during the past two weeks (check all that apply)

no problems eating (0)

no appetite, just did not feel like eating (3) vomiting (3)

nausea (1) diarrhea (3)

constipation (1) dry mouth (1)

mouth sores (2) smells bother me (1)

things taste funny or have no taste (1) feel full quickly (1)

problems swallowing (2) fatigue (1)

pain; where? (3) _________________
other (1)** _____________________
**Examples: depression, money, or dental problems Box 3

4. Activities and Function:
Over the past month, I would generally rate my activity as:

normal with no limitations (0)

not my normal self, but able to be up and about with fairly 
normal activities (1)

not feeling up to most things, but in bed or chair less than 
half the day (2)

able to do little activity and spend most of the day in bed or   
chair (3)

pretty much bed ridden, rarely out of bed (3)

Box 4

©FD Ottery 2005, 2006, 2015  v3.22.15
email: faithotterymdphd@aol.com or info@pt-global.org

The remainder of this form is to be completed by your doctor, nurse, dietitian, or therapist.  Thank you.
Additive Score of Boxes 1-4 A
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Scored Patient-Generated Subjective Global Assessment (PG-SGA)
Worksheet 1 – Scoring Weight Loss
To determine score, use 1-month weight data if available. Use 6-month data only if there is no 
1-month weight data. Use points below to score weight change and add one extra point if 
patient has lost weight during the past 2 weeks. Enter total point score in Box 1 of PG-SGA.

Weight loss in 1 month Points Weight loss in 6 months
10% or greater 4 20% or greater 

5-9.9% 3 10- 19.9%
3-4.9% 2 6- 9.9%
2-2.9% 1 2- 5.9%
0-1.9% 0 0- 1.9%

Numerical score from Worksheet 1

Additive Score of Boxes 1-4 (See Side 1) A

7. Worksheet 4 – Physical Exam
Exam includes a subjective evaluation of 3 aspects of body composition: fat, muscle, & fluid. Since this is subjective, each aspect of the exam is rated for degree. Muscle deficit/loss impacts point score more than fat deficit/loss.
Definition of categories: 0 = no abnormality, 1+ = mild, 2+ = moderate, 3+ = severe. Rating in these categories is not additive but are used to clinically assess the degree of deficit (or presence of excess fluid).
Muscle Status Fat Stores
temples (temporalis muscle) 0    1+    2+    3+ orbital fat pads 0    1+    2+    3+
clavicles (pectoralis & deltoids) 0    1+    2+    3+ triceps skin fold 0    1+    2+    3+
shoulders (deltoids) 0    1+    2+    3+ fat overlying lower ribs 0    1+    2+    3+
interosseous muscles 0    1+    2+    3+ Global fat deficit rating 0    1+    2+    3+
scapula (latissimus dorsi, trapezius, deltoids) 0    1+    2+    3+ Fluid status
thigh (quadriceps) 0    1+    2+    3+ ankle edema 0    1+    2+    3+
calf (gastrocnemius) 0    1+    2+    3+ sacral edema 0    1+    2+    3+

Global muscle status rating 0    1+    2+    3+ ascites 0    1+    2+    3+
Global fluid status rating 0    1+    2+    3+

Point score for the physical exam is determined by the overall subjective rating of the 
total body deficit. No deficit score = 0 points

Mild deficit score = 1 point
Moderate deficit score = 2 points
Severe deficit score = 3 points 

Worksheet 5 – PG-SGA Global Assessment Categories 
Stage A Stage B Stage C

Category Well-nourished Moderate/suspected malnutrition Severely malnourished
Weight No weight loss ≤ 5% loss in 1 month (≤10% in 6 months) > 5% loss in 1 month (>10% in 6 months)

OR recent non-fluid wt gain OR Progressive weight loss OR Progressive weight loss
Nutrient intake No deficit OR Significant Definite decrease in intake Severe deficit in intake

recent improvement
Nutrition Impact None Presence of NIS (Box 3 of PG-SGA) Presence of NIS (Box 3 of PG-SGA)

Symptoms (NIS) OR significant recent
improvement allowing

adequate intake 
Functioning No deficit OR Significant Moderate functional deficit Severe functional deficit 

recent improvement OR Recent deterioration OR Recent significant deterioration
Physical Exam No deficit OR chronic Evidence of mild to moderate loss Obvious signs of malnutrition

deficit but with recent of muscle mass  &/or muscle tone on (e.g., severe loss muscle, fat,
clinical improvement palpation &/or loss of SQ fat possible edema)

Nutritional Triage Recommendations: Additive score is used to define specific nutritional interventions including
patient & family education, symptom management including pharmacologic intervention, and appropriate nutrient intervention (food, 
nutritional supplements, enteral, or parenteral triage). 
First line nutrition intervention includes optimal symptom management.
Triage based on PG-SGA point score
0-1 No intervention required at this time. Re-assessment on routine and regular basis during treatment.
2-3 Patient & family education by dietitian, nurse, or other clinician with pharmacologic intervention as

indicated by symptom survey (Box 3) and lab values as appropriate.
4-8 Requires intervention by dietitian, in conjunction with nurse or physician as indicated by symptoms (Box 3).
≥ 9 Indicates a critical need for improved symptom management and/or nutrient intervention options.

©FD Ottery 2005, 2006, 2015  v3.22.15
email: faithotterymdphd@aol.com or info@pt-global.org

Clinician Signature ________________________________________RD  RN PA MD DO Other _________    Date ________________

6. Worksheet 3 – Metabolic Demand 
Score for metabolic stress is determined by a number of variables known to increase protein & caloric needs.  Note: Score fever intensity or duration, whichever is greater. The score is additive so that a 
patient who has a fever of 38.8 °C (3 points) for < 72 hrs (1 point) and who is on 10 mg of prednisone chronically (2 points) would have an additive score for this section of 5 points.
Stress none (0) low (1) moderate (2) high (3)
Fever no fever > 37.2 and < 38.3 ≥ 38.3 and < 38.8 ≥ 38.8 °C
Fever duration no fever < 72 hours 72 hours > 72 hours
Corticosteroids no corticosteroids low dose moderate dose high dose 

(< 10 mg prednisone (≥ 10 and < 30 mg (≥ 30 mg prednisone
equivalents/day) prednisone equivalents/day) equivalents/day) Numerical score from Worksheet 3 C

5. Worksheet 2 – Disease and its relation to nutritional requirements:
Score is derived by adding 1 point for each of the following conditions:

Cancer Presence of decubitus, open wound or fistula

AIDS Presence of trauma

Pulmonary or cardiac cachexia Age greater than 65

Chronic renal insufficiency
Other relevant diagnoses (specify) _______________________________________
Primary disease staging (circle if known or appropriate)  I  II  III  IV Other  ____

Numerical score from Worksheet 2 B

Again, muscle deficit/loss
takes precedence over fat 
loss or fluid excess.

Numerical Score for Worksheet 4 D

Total PG-SGA Score (Total numerical score of A+B+C+D)

Global PG-SGA Category Rating (Stage A, Stage B or Stage C) 

Appendix 2

Summarised frequency of difficulty and comprehensibility scores 1, 2, 3 and 4 reported by participants
before training (T0) and after training (T1)

Score T0 Difficulty total, n (%) T1 Difficulty total, n (%)

1 Very difficult 33 (7) 1 (0)

2 Difficult 162 (36) 67 (14)

3 Easy 225 (50) 335 (71)

4 Very easy 32 (7) 69 (15)

Total 452 (100) 472 (100)

Overall item response 92% 96%

Score T0 Comprehensibility total n (%) T1 Comprehensibility total n (%)

1 Very unclear 18 (4) 1 (0)

2 Unclear 122 (27) 23 (5)

3 Clear 286 (62) 376 (79)

4 Very clear 31 (7) 77 (16)

Total 459 (100) 477 (100)

Overall item response 93% 97%
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Abstract

Background: Over 200 clinical trials have examined the effect of eicosapen-

taenoic acid (EPA) and docosahexaenoic acid (DHA) supplements on risk

factors associated with cardiovascular disease. However, an updated analysis

of the evidence is lacking. The aim of the present meta-analysis was to

quantify the effect of supplements containing EPA and DHA on risk factors

for cardiovascular disease.

Methods: An analysis was carried on 171 clinical trials with acceptable qual-

ity (Jadad score ≥3) that were identified from a comprehensive electronic

search strategy of two databases (Pubmed and Cochrane Library). A random

effect model was used to obtain an overall estimate on outcomes of interest.

Heterogeneity between trial results was tested for using a standard chi-

squared test.

Results: Compared with control, EPA and DHA supplements produced sig-

nificant reductions of triglycerides of 0.368 mmol L�1 [95% confidence inter-

val (CI) = �0.427 to �0.309], systolic blood pressure of 2.195 mmHg (95%

CI = �3.172 to �1.217), diastolic blood pressure of 1.08 mmHg (95%

CI = �1.716 to �0.444), heart rate of 1.37 bpm (95% CI = �2.41 to �0.325)

and C-reactive protein of 0.343 mg L�1 (95% CI = �0.454 to �0.232). This

analysis indicates an increase in both low-density lipoprotein cholesterol

(mean difference = 0.150 mmol L�1; 95% CI = 0.058–0.243) and high-den-

sity lipoprotein cholesterol (mean difference = 0.039 mmol L�1; 95%

CI = 0.024–0.054). The triglyceride-lowering effect was dose-dependent.
Conclusions: The lipid-lowering, hypotensive, anti-arrhythmic and anti-

inflammatory actions of EPA and DHA supplements were confirmed in this

analysis of randomised placebo-control blinded clinical trials.

Introduction

Cardiovascular disease (CVD) is the leading cause of

death in both developed and developing countries (1). A

number of prospective human studies have demonstrated

the cardioprotective effect of fish. The Physicians’ Health

Study, which followed 20,551 male physicians for up to

11 years, reported a 52% reduction of sudden cardiac

death in males who consumed fish once a week compared

to those who ate fish less than once a month (2). The

Nurses’ Health Study, which monitored 84,688 women

for 16 years, showed an inverse relationship between fish

consumption and the incidence of coronary heart disease
(3). In another study that followed 4,738 participants for

12 years, the consumption of tuna or other broiled or

baked fish more than five times a week decreased risk of
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congestive heart failure by 32% compared to a consump-

tion of less than once per month (4). Inverse relationships

between fish consumption and the incidence of stroke

have been also reported (5,6). The inverse relationships

between fish intake and CVD risk observed in the afore-

mentioned studies were independent of cardiovascular

risk factors including lifestyle and dietary factors.

The cardioprotective effect of fish is attributed to its

content of very long chain omega-3 fatty acids: eicosapen-

taenoic acid (EPA) and docosahexaenoic acid (DHA).

However, it is unclear whether EPA and DHA have simi-

lar biological activity in vivo and similar effects on CVD

risk (7).

Indeed, authoritative bodies, including the Food and

Agriculture Organization, the World Health Organiza-

tion, as well as other recognised authoritative scientific

bodies, such as the National Heart Foundation of Aus-

tralia, the Task Force for the Management of Dyslipi-

daemias of the European Society of Cardiology and the

European Atherosclerosis Society, the American Heart

Association, and the Dietitians of Canada (8), recom-

mend a combination of intake of EPA and DHA for

primary and secondary prevention of CVD without dif-

ferentiation in their therapeutic use. However, to date,

health claims established for EPA and DHA are

approved by the European Food Safety Authority

(EFSA) and recently by Health Canada but not by the

United State Food and Drug Administration (US FDA).

Over 200 clinical trials have examined the effect of EPA

and DHA supplements on traditional and nontraditional

risk factors of CVD. However, an updated analysis of

the evidence is lacking. Such evidence is important for

clinical applications, as well as for health claim substan-

tiation related to EPA and DHA. The main objective of

the present study was to systematically carry out a

meta-analysis of clinical trials in adults to re-evaluate

and update the biological effects of EPA and DHA

compared to placebo on risk factors associated with

CVD, including lipid profile, blood pressure, inflamma-

tory markers, coagulation factors and flow-mediated

dilation.

Materials and methods

Literature search

Studies on humans were identified by searching two data-

bases (from the beginning of each database to February

2013), Pubmed and Cochrane Library using the terms

“fatty acids”, “omega-3”, “docosahexaenoic acid”, “eicos-

apentaenoic acid”, “fatty acids unsaturated” and “fish

oil”. The search was limited to studies in humans. In

addition, we hand-searched bibliographies of review

articles.

Criteria for considering trials

A research assistant screened titles and abstracts of articles

examining the effect of omega-3 supplements on risk fac-

tors for CVD in adults. Then, potential articles were

selected if: (i) they were published as full-length articles

in English; (ii) they were reported as a prospective, ran-

domised and controlled trial; (iii) they provided oral

purified supplementation of fish oil or EPA and DHA;

(iv) they included a placebo or control group; (v) the

intervention duration was at least 4 weeks; and (vi) they

evaluated any outcome of interest for this analysis. Dur-

ing further evaluation, studies were excluded mainly for

reasons such as if: (i) data were incomplete (e.g. a figure

lacked sufficient data to calculate mean and standard

deviations (SD); (ii) data were reported in another publi-

cation; and (iii) the articles did not present results as the

mean (SD), standard error (SE), confidence interval (CI)

or P-value.

Quality assessment of trials

Randomised controlled studies were assessed for method-

ological quality with the Jadad score (9), which focuses on

randomisation and randomisation procedures, double-

blinding procedures and the flow of participants. A Jadad

score of ≥3 (out of a maximum of 5) was used to indi-

cate that a study is of reasonable quality to be included

in this meta-analysis. Quality assessment was carried out

independently by a research assistant and the main inves-

tigator (SA).

Data extraction

A standardised form was used for data extraction by a

research assistant. A reviewer (LA) checked the extracted

data for accuracy. Then, data extraction was rechecked

independently by two other investigators (SA and RT).

Any discrepancy was resolved via review of the original

articles. From each study, we extracted information on

the first primary author’s surname, publication year,

study design, sample size, dose and type of intervention

and control, carrier used to provide intervention, and

intervention duration. In addition, information on partic-

ipants including age, sex, body mass index and health sta-

tus was also extracted. From each study, data on mean

and SD for all outcomes of interest including lipid profile

[total cholesterol (TC), low-density lipoprotein choles-

terol (LDL-C), high-density lipoprotein cholesterol

(HDL-C), triglycerides (TG)], systolic blood pressure

(SBP), diastolic blood pressure (DBP), heart rate, C-reac-

tive protein (CRP), tumour necrosis factor (TNF)-a, fib-
rinogen, platelet count, soluble intercellular adhesion
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molecule-1 (sICAM-1), soluble vascular cell adhesion

molecule-1 (sVCAM-1) and flow-mediated dilation

(FMD) were extracted.

Quantitative data synthesis and analysis

The meta-analysis was carried out using COMPREHENSIVE

META ANALYSIS, version 2.2.064 (https://www.meta-ana

lysis.com). P < 0.05 was considered statistically signifi-

cant. The difference in means was used to summarise

outcomes. For each study, the mean difference in the

outcome measures was calculated as the value of the

outcome measure at the end of the intervention period

minus the value of the outcome measure at the end of

the control period. The SD of the mean difference was

estimated on the basis of reported SD or SE for interven-

tion and control groups, or based on reported t-

or P-values for differences in means, if available. For

some studies, the P-value cut-off was used if it was only

reported that a P-value was below a threshold (e.g. 0.05 if

P < 0.05 was reported). For other studies that did not

report t- or P-values, the SDs of the mean difference were

estimated assuming a conservative 0.5 correlation coeffi-

cient between intervention and control measurements.

Random effects models were used to calculate the

pooled mean difference (MD) for each outcome measure.

Multiple comparisons within studies were combined

using a fixed-effects model, and then the random-effects

models were used to obtain an overall estimate of inter-

vention on outcomes of interest. Heterogeneity in study

results was tested by using the Cochran Q-statistic

(P < 0.1). Heterogeneity was quantified by the I2 statistic.

The I2 provides an estimate of the percentage of variation

in study results that is explained by between-study

heterogeneity rather than sampling error. An I2 > 50%

indicates considerable heterogeneity. Subgroup analysis by

dose size of EPA and DHA was performed for TG.

Finally, publication bias was investigated by visual inspec-

tion of funnel plots.

Results

More than 14,000 abstracts were screened. A total of 1,580

abstracts was retrieved, of which 244 (all with a Jadad score

of ≥3) were considered for data extraction (Fig. 1). Finally,

171 studies were used in the meta-analysis. This meta-ana-

lysis is reported as PRISMA guidelines (Appendix S1).

Table 1 presents the characteristics of the included

studies. All the studies were randomised, with either

cross-over or parallel design. The duration of the clinical

studies ranged from 4 to 240 weeks. Most studies

included both male and female participants, with mean

age ranging from 21 to 74 years. Studies included

participants with a variety of health statuses. Trials evalu-

ated mostly the efficacy of fish oil or omega-3 supple-

ments as a modulator of risk factors associated with

CVD. The majority of the included studies used supple-

ments that contained a combination of EPA and DHA in

doses ranged from 180 mg day�1 to 15000 mg day�1 To

reduce bias, we included only randomised placebo-control

clinical trials. In addition, most studies were conducted

in a double-blind fashion (Table 1).

This meta-analysis revealed that compared with placebo

(Table 2), supplementation with EPA and DHA produces

significant reductions of TG of 0.368 mmol L�1 (95% CI =
�0.427 to �0.309), SBP of 2.195 mmHg (95% CI = �3.171

to �1.217), DBP of 1.37 mmHg (95% CI = �2.415

to �0.325), heart rate of 1.37 bpm (95% CI = �2.41 to

�0.325) and CRP of 0.343 mg L�1 (95% CI = �0.454 to

�0.232). This analysis indicates an increase in both LDL-C

(MD = 0.150 mmol L�1; 95% CI = 0.058–0.243) and

HDL-C (MD = 0.039 mmol L�1; 95% CI = 0.024–0.054).
However, supplementation with EPA and DHA did not sig-

nificantly affect TC, TNF-a, fibrinogen, platelet count,

sICAM-1, sVCAM-1 and /or FMD. The individual study

results for the different outcomes are presented as forest

plots in the Supporting information (Figures S1 to S14 in

Appendix S2).

Subgroup analysis by dose size (see Supporting infor-

mation, Table S1 in Appendix S2) showed that supple-

ments containing both EPA and DHA reduced TG at

different dose size. However, effect size was larger at

doses >3 g day�1. No evidence of publication bias in this

analysis was found, as indicated by the funnel plots for

TG (Fig. 2), DBP (Fig. 3) and heart rate (Fig. 4).

Discussion

Overall, this meta-analysis of randomised clinical trials

showed significant effects of EPA and DHA supplementa-

tion on TG, blood pressure, heart rate and CRP. There

were small significant increases in both LDL-C and HDL-

C concentrations. No effects were found on other risk

factors for CVD.

The mean differences reported in the present study for

lipids are consistent with previous analyses. For example,

in an analysis by Eslik et al. (10) of 47 clinical trials, a

weighted average intake of 3.25 g day�1 of EPA and/or

DHA significantly reduced TG (�0.34 mmol L�1, 95%

CI = �0.41 to �0.27), showed no effect on TC

(�0.01 mmol L�1, 95% CI = �0.03 to 0.01) and had

very slight increases in HDL-C (0.01 mmol L�1, 95%

CI = 0.00–0.02) and LDL-C (0.06 mmol L�1, 95%

CI = 0.03–0.09). The analysis by Balk et al. (11) of 21 clin-

ical trials also reported an improvement of TG with fish

oil consumption of �0.305 mmol L�1 (95% CI = �0.373
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to �0.226) and that of HDL-C with fish oil consumption

of 0.0411 mmol L�1 (95% CI = 0.02055–0.05908), as well
as an increase in LDL-C of 0.154 mmol L�1 (95%

CI = 0.0770–0.2055). Thus, this updated and more com-

prehensive analysis of 171 clinical trials on adults with

different health conditions supports the results of the pre-

vious analyses. The reduction in TG reported in the pre-

sent study is of clinical significance because

hypertriglyceridaemia is associated with CVD (12) and it is

also a concern in other conditions, including diabetes,

pancreatitis, metabolic syndrome and obesity.

A recent meta-analysis by Miller et al. (13) on 70 clinical

trials with a mean duration of 69 days and a mean EPA

and DHA dose of 3.8 g day�1 reported a 1.52 mmHg

(95% CI = �2.25 to �0.79) decrease in SBP and a

0.99 mmHg (95% CI = �1.54 to �0.44) decrease in DBP

compared to placebo. The present up-dated meta-analysis

demonstrated a larger hypotensive effect of EPA and DHA

than the previous one. As a comparison, healthy dietary

patterns, such as the Dietary Approaches to Stop Hyperten-

sion diet, Nordic diet and Mediterranean diet, significantly

lowered SBP and DBP by 4.26 and 2.38 mmHg,

respectively (14). Sodium reduction reduces SBP by

4.65 mmHg (14). Hence, EPA and DHA supplements may

be added to other dietary regimens used to control blood

pressure. Even modest reductions in blood pressure are

most likely of clinical importance (13).

Regarding the results of heart rate, the pooled mean

difference of 26 randomised clinical trials showed a

reduction in heart rate of approximately 1.37 bpm. A

Records iden�fied through 
database searching and manual 

searching
(n = 14,041)

Full-text articles 
assessed for eligibility

(n = 1,580) 

Duplicates and records not 
relevant removed (n = 12,458)

Full-text articles excluded, with reasons: 
not a purified supplement of EPA and/
or DHA (n = 312) 
treatment period was < 4 weeks (n = 132)
not a clinical study (n = 213)
administrated with a co-intervention 
(n = 72)
the article language is not English (n = 80)
patients with renal diseases (n = 28)
a description  of a trial (n = 19)
did not measure any of the outcomes of 
interest (n = 209)
presents the results of the screening 
procedure (n = 1)
reported outcome after treatment cessation
(n = 1)
tested effect of linolenic acid or another 
fatty acid but not that of  EPA and or 
DHA (n = 7)
subjects were exposed to pollution (n = 1)
a pilot study (n = 1)
intravenous infusion (n = 2)
a re-analysis of previous report or results 
reported previously (n = 2)
assessed effectiveness (n = 3)
HIV-infected patients (n = 2)
women with polycystic ovary syndrome 
(n = 1)
no placebo (n = 3)
cannot find the article or cannot find the 
article just abstract (n = 54)
reported outcome after treatment cessation
(n = 1)

Studies selected for  full 
text quality scoring 

(n = 437) 

Potential studies for 
more detailed evaluation 

and data extraction
(n = 244)

Studies excluded for 
not passing quality 

assessment
(n = 193)

Studies excluded 
with reasons

(n = 73) 

Studies included in final 
quantitative synthesis

(n = 171)

Figure 1 Flow chart of the study selection method.
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Table 1 Design and subject characteristics of studies included in the meta-analysis of the effects of eicosapentaenoic acid (EPA) and

docosahexaenoic acid (DHA) supplementation on risk factors associated with cardiovascular disease

Study (first author

and year) Design Blinding

Who was

blinded EPA mg DHA mg

Duration

wks

Participant

Status Age BMI Sex

Andreassen 1997 (20) P DB NR 1860 1500 24 Heart

transplant

recipient

48 N MF

Bach 1989 (21) P DB NR 1080 1440 5 N 30.7 N MF

Bairati 1992 (22) P DB S,I 2700 1800 27 CVD 54 Ob MF

Berrettini 1996 (23) P DB S,I 1530 1050 16 CVD 58 N MF

Berstad 2003 (24) P DB NR 1600 800 18 HCHOL 70 O M

Bloomer 2009 (25) Co DB NR 2224 2208 6 N 25.5 N M

Boberg 1992 (26) Co DB NR 1800 1200 16 DM 65 O MF

Bonaa 1992 (27) P DB NR 3300 1800 10 N 49 O MF

Borthwick 1998 (28) P DB NR NR NR 22 Hlipid 54.1 NR MF

Bosch 2012 (29) P DB NR 465 375 24 CVD, DM 63.5 O MF

Buckley 2009 (30) P DB NR 360 1560 5 N 21.7 NR M

Buckley 2004 (31) P DB NR 4800 720 4 N 45 Ob MF

Calabresi 2004 (32) Co DB NR 1776 1448 8 FCHL NR NR NR

Calabresi 2000 (33) Co DB NR 1632 1292 8 FCHL, Hlipid 47 NR MF

Carney 2010 (34) P NR NR 930 750 10 CVD 56.8 Ob MF

Carter 2012 (35) P DB NR 1600 1100 8 Normotensive 24 N MF

Caslake 2008 (36) Co DB NR 720 1080 8 N 45 O MF

Castro 2007 (37) P DB NR NR NR 6 N, Hlipid 25.3,36.2,42.7 N,O,Ob MF

Cazzola 2007 (38) P DB NR 4050 810 12 N 60.7 O M

Chan 2010 (39) P DB NR 1800 1560 6 Hlipid 50, 58 Ob M

Charman 2005 (40) P DB NR NR NR 6 Myocardial

graft

procedure

62.2 NR MF

Christensen 1999 (41) P DB S,I 3000 2900 12 N 38 O, N MF

Ciubotaru 2003 (42) P DB NR NR NR 5 N 60 O F

Conquer 1996 (43) P DB NR NR 1620 6 N 29.6 N MF

Damsgaard 2008 (44) P DB NR 1800 1100 8 N 26.3 N M

Davidson 2007 (45) P DB NR 1860 1500 8 HTG 60 Ob MF

Dawczynski 2010 (46) Co DB NR 1500 1170 15 HTG 59.2 O MF

Durrington 2001 (47) P DB S,I 1760 1440 24 CHD, DM,

HTG

55.2 O MF

Dyerberg 2004 (48) P DB S,A,I 264 168 8 N 39.2 N M

Egert 2009 (49) P B NR 2200 NR 6 N 25.3 N MF

Eschen 2004 (50) P DB S,I 900 800 12 N 38 O MF

Eschen 2010 (51) P Y NR NR NR 24 CVD 58 O MF

Fakhrzadeh 2010 (52) P DB S,I 180 120 24 N, DM 74 O MF

Finnegan 2003 b (53) P DB S,I NR NR 24 Hlipid 53.3 O MF

Finnegan 2003 a (54) P DB S,I NR NR 12 Hlipid 54 O MF

Flaten 1990 (55) P NR NR NR NR 6 N 39.9 NR M

Fuchs 1992 (56) Co DB NR NR NR 8 HTG 56,67 NR MF

Fujioka 2006 (57) P DB NR 600 260 12 N 38.8 N M

Gajos 2010 (58) P DB S,I 460 380 4 CVD,DM 62.4 O MF

Gajos 2011 (59) P DB S,I 460 380 4 CVD 62.2 O MF

Gammelmark 2012 (60) P DB NR 640 480 6 CVD, Hlipid 58 O MF

Geelen 2005 (61) P DB NR 700 560 14 Arrhythmic 67 O MF

Geppert 2006 (62) P DB NR NR 940 8 N 26 N MF

Goode 1997 (63) P DB NR NR NR 12 HCHOL 50.93 NR MF

Goyens 2006 (64) P DB NR 1050 550 6 HCHOL M = 63, F = 66 NR MF

Green 1990 (65) Co DB NR NR NR 8 Hlipid NR NR NR

Grimsgaard 1997 (66) P DB NR NR 3600 7 N 44 NR M

Grimsgaard 1998 (67) P DB S,I 3800 NR 7 N 44.3 O M

Gunnarsdottir 2008 (68) P SB S 633 430 8 N 31 Ob MF

Hamazaki 1996 (69) P DB NR 1500–1800 NR 13 N 22 NR MF

Harris 1993 (70) Co DB NR NR NR 4 N 31 N MF

Harrison 2004 (71) P DB NR NR 2000 5 HCHOL 52 O MF

Hill 2007 (72) P DB NR 360 1560 12 HTN, HTG,

HCHOL

47–52 Ob MF
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Table 1. Continued

Study (first author

and year) Design Blinding

Who was

blinded EPA mg DHA mg

Duration

wks

Participant

Status Age BMI Sex

Hjerkinn 2005 (73) P SB S 840 480 144 CVD, HTN,

DM, Hlipid

70 O M

Holm 2001 (74) P DB NR 1564 1285 48 CVD 57 O MF

Howe 1994 (75) P DB NR NR NR 6 HTN 55 O MF

Hong 2004 (76) P DB S,I NR NR 8 Hlipid 61.4 O MF

Hughes 1990 (77) Co DB NR 3500 1500 4 N 31.7 N MF

Iacoviello 1992 (78) Co DB NR 3090 2290 4 N 24–37 N MF

Jellema 2004 (79) Co NR NR 600 510 6 NR 59 Ob M

Jensen 1989 (80) Co DB NR 2000 2600 8 DM 37 NR MF

Johansen 1999 (81) P DB S,I 2700 2340 24 CVD 60.3 O MF

Kabir 2007 (82) P DB NR 1080 720 8 DM 55 Ob F

Kaul 2008 (83) P DB S,I,A 352 242 12 N 34.98 O MF

Kelley 2009 (84) P DB NR 0 3000 13 HTG 39–66 NR M

Kelley 2007 (85) P DB NR 0 3000 13 HTG 55 O M

Khandelwal 2009 (86) P DB S,I,A 1260 630 4 HCHOL 48.2 O MF

Knapp 1989 (87) P DB S,A 9000 6000 4 N NR O M

Krebs 2006 (88) P DB NR 1300 2900 24 Hyperinsulinaemic 44.7 Ob F

Layne 1996 (89) Co DB NR NR NR 12 N 33.7 NR MF

Leaf 1994 (90) P DB S,I 4100 2800 24 CVD >30 NR MF

Levinson 1990 (91) P DB S 9000 6000 6 HTN 55 O MF

Lofgren 1993 (92) Co DB NR 3600 2400 12 N NR NR M

Luo 1998 (93) Co DB NR NR NR 8 DM 54 O M

Mackness 1994 (94) P DB NR NR NR 14 HTG 54 O MF

Maki 2011 (95) Co DB NR NR NR 6 HTG 56.4 O MF

Maki 2008 (96) Co DB NR NR NR 6 Hlipid 58 Ob MF

Maki 2005 (97) P DB NR 80 1520 6 N 55.8 Ob MF

Margolin 1991 (98) P DB NR 2700 1980 8 HTN 66.2 NR MF

McGrath 1996 (99) Co DB NR 1800 1200 6 DM 53 O MF

McVeigh 1994 (100) Co DB NR 1800 1200 6 DM 45–61 NR MF

Mehta 1988 (101) Co DB S 3200 2200 12 CVD NR NR M

Meland 1989 (102) P DB S NR NR 6 HTN 46 NR M

Mills 1990 (103) P DB NR 810 NR 4 N 23 NR MF

Milte 2008 (104) P DB NR 120 520 12 N 52 Ob MF

Minihane 2000 (105) Co DB NR 1674 1338 6 Hlipid 56 O M

Miyajima 2001 (106) Co DB NR 2700 NR 8 HTN 44.8 NR M

Moetrl 2011 (107) P DB NR 1860 1500 12 CVD 58.6 O MF

Morgan 1995 (108) P DB NR NR NR 12 DM, Hlipid 54 NR MF

Morgan 2006 (109) Co DB NR 1800 1200 6 CHF 73 NR MF

Mori 2003 (110) P DB NR 4000 NR 6 HTN, DM 61.2 O MF

Mori 2000 (111) P DB NR NR 4000 6 HCHOL 48.9 O M

Mori 1999 (112) P DB NR 3840 NR 6 Hlipid 48.9 O M

Mori 1992 (113) P DB NR 2800 1800 4 CVD 61.9 O M

Mostad 2008 (114) P SB S 1800 3000 9 DM 57 O MF

Murphy 2007 (115) P DB S,I NR NR 24 HTG 50.4 Ob MF

Nau 1991 (116) P DB NR 720 312 8 CVD 61.3 NR MF

Neff 2011 (117) P DB I,S 0 2000 18 N 43 Ob MF

Neil 2010 (118) P DB I.S,A 920 760 16 DM 63 Ob MF

Nestel 2002 (119) P DB NR 164 2840 7 Hlipid 57 NR MF

Nilsen 1991 (120) P DB NR 3150 1890 24 CVD 58.3 NR MF

Ninio 2008 (121) P DB S,I 360 1560 12 HTN, HTG, HCHOL 48 Ob MF

Nordoy 2000 (122) P DB NR 1800 1560 5 Hlipid, DM 46.8 O MF

Nordoy 2001 (123) P DB NR NR NR 10 Hilpid 47.6 O MF

Nordoy 1998 (124) P DB NR 1800 1560 5 Hlipid 46.8 O MF

O’Keefe 2006 (125) Co DB NR 225 585 16 CVD 67.8 O M

Olano-Martin 2010 (126) Co DB NR 3300 NR 4 N 42.7 O M

Park 2009 (127) P DB NR NR NR 20 HTG 45 O MF

Park 2004 (128) P DB NR 4000 NR 4 N 41 O MF

Park 2003 (129) P DB NR NR 4000 4 N 40 O MF

Passfall 1993 (130) Co DB NR 1260 900 6 HTN 40–61 NR MF

Paulo 2008 (131) P DB NR 633 430 8 N NR NR MF
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Table 1. Continued

Study (first author

and year) Design Blinding

Who was

blinded EPA mg DHA mg

Duration

wks

Participant

Status Age BMI Sex

Pedersen 2003 (132) P DB NR 2600

EPA & DHA

2600 EPA

& DHA

8 DM 63 Ob MF

Petersen 2002 (133) P DB NR 2600

EPA & DHA

2600 EPA

& DHA

8 D,HTG 63.5 O MF

Plat 2007 (134) Co DB NR 600 500 6 N 59 Ob M

Pooya 2010 (135) P DB NR 1548 828 8 DM 56.38 O NR

Poppitt 2009 (136) P DB I,S 300 700 12 CVD,D 64.1 O MF

Prisco 1998 (137) P DB NR 2040 1400 16 HTN 45 N M

Prisco 1994 (138) P DB NR 2040 1400 16 N 32 N M

Radack 1991 (139) Co DB NR NR NR 12 HTN 47.4 NR MF

Radack 1989 (140) P DB NR NR NR 20 Hlipid NR NR NR

Radack 1990 (141) P DB S,I NR NR 20 HTG 51 O MF

Rahbar 2007 (142) P DB S,I 2000 1000 8 N 45.3 O M

Reis 1990 (143) P DB NR 3700 2500 24 Coronary angioplasty NR NR MF

Rivellese 1996 (144) P DB NR 960for

first 8 wk

then 640

1590 for

first 8 wk

then 1060

24 DM, HTG 56 O MF

Rizza 2009 (145) P DB S,I NR NR 12 N 31.1 O MF

Rogers 1987 (146) P DB NR 2900 First

weeek then

1600

NR 3–6 N 40.8 NR M

Sacks 1995 (147) P DB S.I,A 2880 1920 112 CVD,D 62 NR MF

Salachas 1994 (148) P DB NR 1800 1200 12 CAD 45 NR MF

Sanders 2011 (149) P DB S,A,I NR NR 48 Risk of CVD 55 O MF

Sanders 1985 (150) P DB NR NR NR 4 HTG NR NR M

Sanders 1984 (151) Co NB NR NR NR 3 N NR NR M

Schuchardt 2011 (152) P DB S,I,A 1010 670 24 Hlipid 61 O MF

Shidfar 2004 (153) P DB NR NR NR 10 HCHOL 53.3 O F

Shidfar 2008 (154) P DB NR 1040 960 10 DM 53.4 O MF

Shidfar 2003 (155) P DB NR NR NR 10 Hlipid 54.4 O MF

Silva 1996 (156) P DB NR 2160 1440 8 Hlipid, HTG 50–56 O,Ob MF

Simons 1985 (157) Co DB NR 1100 NR 24 Hlipid NR NR MF

Singer 2004 (158) P DB A NR NR 24 cardiac arrhythmias 45,42 NR MF

Sirtori 1997 (159) P DB NR 1530 1050 8 DM, IGT 58 NR MF

Sjoberg 2010 (160) P DB S,I 120 520 12 NR 53 Ob MF

Skulas-Ray 2011 (161) Co DB NR 465 375 8 N 44.3 O MF

Solomon 1990 (162) P DB NR 2800 1800 12 Angina prctoris 55.7 NR MF

Stark 2004 (163) Co DB S,I 0 2800 4 N HRT = 55.8

NO HRT =

57.9

O F

Stark 2000 (164) P DB S,I 2400 1600 4 N 52.1 O F

Stirban 2010 (165) Co DB I,S 920 760 6 DM 56.8 Ob MF

Suzukawa 1995 (166) Co DB NR 1600 1190 6 HTN 60 O MF

Swahn 1998 (167) P DB NR NR NR 12 MI 57.5 O MF

Szabo de

Edelenyi 2012 (168)

P DB NR NR NR 240 CVD 61.3 O MF

Tat�o 1993 (169) Co DB NR NR NR 4 FCH NR NR MF

Theobald 2007 (170) Co DB NR 5 700 12 N M = 51.1,

F = 46.2

N MF

Theobald 2004 (171) Co DB NR NR 700 12 N M = 51.1,

F = 46.2

N MF

Thies 2001 (172) P DB NR 720 280 12 N 62 N MF

Tinker 1999 (173) P NR NR 3700 1500 12 HTG NR O MF

Toft 1997 (174) P DB S,I NR NR 16 HTN 53 O MF

Toft 1995 (175) P DB for 6 weeks NR 1290 960 18 N 23–39 NR MF

Vacek 1989 (176) Co DB NR 5400 3600 6 CVD NR NR MF

Valdini 1990 (177) Co DB NR NR NR 12 HCHOL 40 O MF

V�ericel 1999 (178) P DB NR NR NR 6 N NR NR

Ventura 1993 (179) P DB NR 150 30 12 CVD, HTN 53 N, O MF

Wang 2008 (180) P DB NR 540 360 8 HTN 41.7 O MF

Watanabe 2009 (181) Co DB NR 1260 540 4 N 50.1 N M

73ª 2017 The British Dietetic Association Ltd.

S. AbuMweis et al. EPA and DHA meta-analysis



previous meta-analysis (15) reported a similar effect of fish

oil on heart rate (�1.6 bpm, 95% CI = �0.6 to �2.5)

compared to placebo. This analysis provides additional

evidence that EPA and DHA supplements affect cardiac

electrophysiology in adults.

Chronic inflammation plays an important role in the

pathogenesis of CVD. In particular, elevated levels of

CRP are associated with an increased risk of the develop-

ment of CVD (16). The effects of EPA and/or DHA sup-

plements on inflammatory markers have been

investigated recently in many clinical trials. However, this

is one of the first meta-analyses to investigate the anti-

inflammatory effect of EPA and/or DHA supplements. A

previous meta-analysis by Balk et al. (11) examined the

effects of omega-3 fatty acids (including a-linolenic acid)

on inflammatory markers using data from only four stud-

ies and did not find any significant effect. Another meta-

analysis by Xin et al. (17) pooled data from seven trials on

patients with chronic heart failure and showed that fish

oil supplements reduced the plasma level of TNF-a but

not those of CRP, sVCAM-1 and sICAM-1. The results of

this updated analysis of 20 clinical studies showed that

EPA and/or DHA supplements reduced the plasma levels

of CRP. Hence, the effects of EPA and/or DHA supple-

ments on plasma concentrations of inflammatory markers

are still inconclusive. Nevertheless, the reductions in CRP

Table 1. Continued

Study (first author

and year) Design Blinding

Who was

blinded EPA mg DHA mg

Duration

wks

Participant

Status Age BMI Sex

Wilt 1989 (182) Co DB NR NR NR 12 HCHOL 42 NR M

Wing 1990 (183) Co DB NR 2700 1800 8 HTN 61 median NR MF

Wong 2010 (184) P DB S,I NR NR 12 DM 61.2 NR MF

Woodman 2003 (185) P DB NR NR 4000 6 HTN, D 61.2 O MF

Woodman 2002 (186) P DB S,I 4000 NR 6 DM, HTN 61 Ob MF

Wu 2006 (187) P SB S NR 2140 6 N 52.6 N F

Yusof 2008 (188) P DB S,I 1800 300 8 N 43.7 O M

Zhao 2009 (189) P SB S 360 240 12 CVD 74 NR MF

Zucker 1988 (190) Co DB NR 3240 2160 6 N 41 NR MF

BMI, body mass index; Co, cross-over; CVD, cardiovascular disease; DB, double-blind; DM, diabetes mellitus; F, females; FCHL, familial combined

hyperlipidaemia; HCHOL, hypercholesterolaemia; Hlipid, hyperlipidaemia; HTG, hypertriglyceridaemia; HTN, hypertension; I, investigators; IGT,

impaired glucose tolerance; M, males; N, normal; NR, not reported; O, overweight; Ob, obese; P, parallel; S, subjects; SB, single blind; Y, yes.

Table 2 Pooled effects of eicosapentaenoic acid and/or docosahexaenoic acid supplementation on risk factors associated with cardiovascular

disease

Outcome

Number of

studies Effect size (95% CI) P-value*

Test of heterogeneity†

Q-value P-value I2

Total cholesterol (mmol L�1) 108 �0.051 (�0.166, 0.064) 0.387 1440.211 0.0001 92.57

LDL-cholesterol (mmol L�1) 100 0.150 (0.058, 0.243) 0.001 1270.903 0.0001 92.21

HDL-cholesterol (mmol L�1) 110 0.039 (0.024, 0.054) 0.0001 204.740 0.0001 46.76

Triglycerides (mmol L�1) 110 �0.368 (�0.427, �0.309) 0.0001 508.295 0.0001 80.34

Systolic blood pressure (mmHg) 50 �2.195 (�3.172, �1.217) 0.0001 109.009 0.0001 56.88

Diastolic blood pressure (mmHg) 50 �1.08 (�1.716, �0.444) 0.0001 123.045 0.0001 61.80

Heart rate (bpm) 26 �1.37 (�2.415, �0.325) 0.01 68.661 0.0001 63.58

C-reactive protein (mg L�1) 20 �0.343 (�0.454, �0.232) 0.0001 926.382 0.0001 97.95

Tumor necrosis factor a (pg mL�1) 11 �0.277 (�0.661, 0.108) 0.159 21.771 0.016 54.07

Fibrinogen (g L�1) 14 �0.032 (�0.146, 0.082) 0.584 21.229 0.069 38.76

Platelet count (9 103) 9 �1.110 (�11.367, 9.146) 0.832 13.865 0.085 42.30

Soluble intercellular adhesion

molecule-1 (ng mL�1)

9 �0.054 (�0.219, 0.108) 0.515 20.084 0.010 60.16

Soluble vascular cell adhesion

molecule-1 (ng mL�1)

9 �8.112 (�23.507, 7.283) 0.302 10.449 0.235 23.44

Flow-mediated dilation (%) 6 1.460 (�0.475, 3.395) 0.139 28.657 0.0001 82.55

*For meta-analysis: P < 0.05 was considered statistically significant.
†For heterogeneity assessment: P < 0.1 for Q test or I2 >50% was considered to indicate significant heterogeneity across the studies.

CI, confidence interval; HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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reported in the present study could be of clinical signifi-

cance because the observed reduction of 0.326 mg L�1

may reclassify an individual from one risk category for

CVD to another. Relative risk categories for CVD based

on CRP levels have been identified as low, average or

high based on approximate tertiles of values <1.0, 1.0–3.0
and >3.0 mg L�1, respectively (16).

The EFSA has approved Article 13 Health Claims indi-

cating that DHA can maintain normal blood TG levels

and that EPA and DHA together can maintain normal

heart function and blood pressure (18). Our data add sup-

port to the EFSA approved health claim for EPA and

DHA. In addition, our findings are important for other

regulatory bodies, such as Health Canada and US FDA,

which are considering approving similar claims issued by

the EFSA. Recently (May 2016), Health Canada has

approved one health claim related to the TG-lowering

effect of EPA and DHA. The US FDA has one qualified

health claim, based on supportive but not conclusive

research, related to omega-3 and cardiovascular risk. A

limitation of the present study is that it included only

articles in English. However, the main strength of the

analysis is that it included only randomised placebo-con-

trol clinical trials. Randomisation reduces selection bias.

The majority of trials (95%) were conducted in a double-

blind fashion, which reduces performance bias. Therefore,

Figure 3 Funnel plots of standard error by

differences in means for diastolic blood pressure.

Figure 2 Funnel plots of standard error by

differences in means for triglycerides.
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evidence generated by our analysis most likely meets the

standard of “significant scientific agreement” by US FDA,

as well as the criteria set by Health Canada.

The expected intake of EPA and DHA that may pro-

duce many cardiovascular related physiological effects,

such as a reduction in serum TG levels, blood pressure,

heart rate and CRP, is still not known. However, allowing

health claims regarding the cardioprotective effects of

EPA and DHA could help increase the intake of these

fatty acids. The recommended intake of EPA and DHA is

250–500 mg day�1 for the general population as stated

by different authorities and agencies (8,19).

Overall, the results of this updated and comprehensive

meta-analysis confirm the lipid-lowering, hypotensive,

anti-arrhythmic and anti-inflammatory actions of EPA

and DHA supplements. Supplements of EPA and DHA

have the potential of offering a cost-effective option to

manage hypertriglyceridaemia and improve several mark-

ers and/or risk factors associated with CVD. Nevertheless,

future studies should look at the effective dose of EPA

and DHA that is expected to produce multiple favourable

effects on the cardiovascular system.
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Abstract

Background: It is of great value to develop valid instruments to estimate food

consumption; for this purpose, the triads method has been applied in valida-

tion studies of dietary intake to evaluate the correlation between three

measurements [food frequency questionnaire (FFQ), reference method and

biomarker]. The main aim of the present study was to validate a FFQ for

Brazilian adults by means of the method of triads by estimating the ingestion

of total fatty acids based on the level of saturation.

Methods: The present study enrolled 152 Brazilian adults of both sexes,

who were residents in the city of Vic�osa, Brazil. The ingestion of total satu-

rated, monounsaturated, polyunsaturated, trans, linoleic and linolenic fatty

acids was assessed by means of a FFQ, two food records, and biomarkers,

which were detected by gas chromatography. The validation coefficients

were calculated using the method of triads and concordance was determined

by Kappa statistics.

Results: The FFQ was considered an adequate dietary method, because, based

on the validation coefficients, it estimates the intake of total fat (0.84), as well

as linolenic (0.90) and linoleic acids (0.31). A high concordance rate was con-

firmed for all nutrients assessed by the FFQ and food records. Regarding the

biomarkers, linolenic acid and linoleic acid presented greater concordance.

Conclusions: According to the validation coefficients, the FFQ precisely

estimated total fat, linolenic acid and linoleic acid contents.

Introduction

Dietary fatty acids (FAs) play an important role in the

development or preventing chronic diseases (1,2). Cur-

rently, the dietary recommendations influence not only

the total lipids consumed, but also its quality (3). This is

why objective and precise estimations of fatty acid food

ingestion are important when assessing food habit effects

on the individuals’ nutritional or clinical state.

In general, validation studies of food frequency ques-

tionnaires (FFQs) are based on comparisons with refer-

ence methods, such as food records (4,5). Nevertheless, the

use of biomarkers in validation studies may reflect a

better way of assessing nutrient or food group ingestion

because they present measurement errors regardless of

their relationship to the inquiries (6,7).

When the ingestion of nutrients is assessed by means

of FFQs, food records and biomarkers, the use of the tri-

angulation technique or method of triads (7,8) is recom-

mended because it uses the correlations among them to

estimate the validation coefficient (9).

The triads method is a way of validating dietary intake

instruments when the quantitative intake information

from the three methods is available. This method is an
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application of factor analysis to the specific problem.

Although it is not possible to directly measure the true

intake (the latent variable), it can be estimated by means

of indicators (7,8).

Validation studies using nutritional biomarkers may be

more advantageous because the use of such markers

results in less errors compared to traditional methods of

food consumption assessment and many biomarkers pro-

vide a measure closer to the nutritional status for some

nutrients than dietary intake data (6). Previous studies

that have used the method of triads to estimate fatty acid

ingestion in adults showed satisfactory validation coeffi-

cients to the FFQ (9–11).

Validation studies of dietary investigation instruments

are necessary for determining the precision of the method

employed to measure real ingestion in a defined period of

time (12). Furthermore, the validation provides informa-

tion on possible classification errors, which are especially

relevant when associations between diet and disease are

investigated (13).

Although the method of triads was described more

than a decade ago, few applications of this technique have

been used in validation studies of dietary instruments

with respect to Brazilian populations (14,15). Epidemiologi-

cal studies that provide for intervention protocols in the

clinical practice are essential because they help provide

estimates that are closer to the real intake of individuals,

thus collaborating in disease treatment and prevention

strategies. In addition, food intake assessment instru-

ments, such as a FFQ, are frequently used in epidemio-

logical studies (16) when assessing the food intake of

population groups and, in this context, it is also para-

mount that the estimations are as correct as possible so

as to subsidise collective-level interventions. Accordingly,

the objective of the present study was the validation of a

FFQ, which was applied in adult individuals to estimate

their fatty acid intake, using the method of triads.

Materials and methods

This research paper is part of the project ‘Metabolic syn-

drome and related factors: a population base study in

adults of Vic�osa, Minas Gerais, Brazil’, a cross-sectional

survey performed in the city’s urban region between 2012

and 2014, considering a representative sampling plan of

the adult population encompassing both sexes and ages

between 20 and 59 years old. The project was submitted

and approved by the Ethics Committee of the Federal

University of Vic�osa, under protocol number 008/12. Par-

ticipants in the study were requested to provide their

written informed consent before data collection.

For the validation study of the FFQ using the method

of triads, a three-stage follow-up was performed using a

stratified random sampling design comprising a sub-

sample of 152 adult individuals of both sexes. From each

person, a FFQ, two 24-h food records and biological

material (blood) were collected by nutritionists and stu-

dents of the nutrition course, who had been trained pre-

viously. The exclusion criteria were: pregnancy, women

who had recently given birth, and individuals with cogni-

tive/intellectual impairment or who presented difficulties

in answering the dietary survey.

When the data consistency analysis was performed,

four data sets (2.6%) were missing from the second food

record (R24h). To avoid reducing the sample size, the

missing data referring to the food intake of these individ-

uals were produced using single imputations (i.e. replace-

ments using the mean value according to sex and age

group) (17).

The interviews were performed in the homes of partici-

pants or in the university premises by nutritionists or

trained nutrition students, with a maximum 50-day inter-

val between applications of each dietary survey (Fig. 1).

By applying a structured questionnaire, it was possible to

ask questions related to the sociodemographic and beha-

vioural characteristics of participants, as well as to make

anthropometric measurements.

The sociodemographic characteristics investigated were:

sex (female/male), age range (20–39 years old and 40–
59 years old) and skin color (white/nonwhite). Education

was categorised according to complete years of study into

0–3, 4–7 and ≥8 years, and the socio-economic level was

identified according to the Brazilian Association of Survey

Companies (18) and classified into ‘A and B’ (high socio-

economic level), ‘C’ (intermediate socio-economic level),

and ‘D and E’ (low socio-economic level). Behavioural

characteristics were also assessed; smoking habits were

categorised into smoking, former smoker and nonsmok-

ing (19). Abusive ingestion of alcoholic beverages was con-

sidered present when there was the ingestion of a

minimum of four measures on a single occasion in the

past 30 days for women, and a minimum of five mea-

sures for men, with a measure comprising the ingestion

of half a bottle or one can of beer, a cup of wine or a

dose of distilled drinks (20). The physical activity level in

free time was assessed by the specific section of the long

version of the International Physical Activity Question-

naire, using a weekly time ≥150 min as a cut-off point to

classify individuals as physically active (21).

Regarding anthropometric characteristics, weight was

obtained in the morning in triplicate using a scale (Iron-

man BC-554 digital scale; TanitaCorp., Arlington Heights,

IL, USA) with a capacity of 200 kg and a precision of

100 g, when the volunteers wore minimal clothing and

no shoes. Height was also measured in triplicate, by

means of a 2.5-m stadiometer (Welmy, Santa B�arbara
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d’Oeste, Brazil), with resolution of 0.1 cm, and when the

individuals were standing still on bare feet, joined heels,

on a flat, smooth and rigid surface, with the arms pend-

ing along the body as described by Jellife (22). From the

mean weight and height, the body mass index (BMI) was

determined; individuals with BMI smaller than

25.0 kg m�2 were considered as being in eutrophy, and

individuals with BMI ≥25.0 kg m�2 were classified as

being overweight (23).

24-h food record

Food intake was assessed using two R24h, which were

based on the food and drink consumption of the previous

day, and included the form of food preparation, weight

or volume, and portion size. A picture album showing

design of foods, utensils and standard measurements was

used to minimise memory bias and to help identify the

referred portions (24,25).

The application of R24h was carried out by means of

the multiple-pass method proposed by the United States

Department of Agriculture. This methodology consists of

a five-step guide (quick list, quick list review, naming

meals, detail cycle and final probe), applied in a standard-

ised process (26,27). The amounts ingested were estimated

in household measurements and converted to measuring

units of weight or volume (28).

As a result of the occurrence of intra-individual vari-

ability in food intake, the values referring to energy and

nutrients in the R24h were adjusted (ratio between intra-

individual and interindividual variabilities) (29).

Food frequency questionnaire

The usual intake was assessed using the FFQ developed

from the application of 83 R24h during the pilot project

of the present study, as detailed in Segheto et al. (30). The

application of quantitative FFQ lasted a mean of 30 min

and included questions about the regular intake of 95

nutritional items for a 1-year period and established

intake frequencies that varied between 0 and 12 times.

The time units were day, week, month and year. Subse-

quently, the time frequencies were transformed on a daily

basis. This result was multiplied by the number of times

that the interviewee mentioned having ingested an item

on the day, as well as by weight of the portion.

The food portions were defined as small, medium, large

and extra large, respectively corresponding to the per-

centiles 25, 50, 75 and 95 of intake (g) of each nutritional

item. The mean portion (percentile 50) was defined as

Inclusion criteria

Volunteers at home Return home
No

Yes

Yes

No Exclusion

Signoff of consent form

Application of first R24 h* 
(n = 152)

Scheduling for biologic 
material collection and 

application of FFQ**

Determination of 
anthropometric 

measurements. Application 
of FFQ and collection of 

biologic material (n = 152)

Application of second R24 h 
(n = 148)

Yes

50 days

50 days

Figure 1 Activities of the food frequency questionnaire validation study using the method of triads, Vic�osa, 2014. *R24h, 24-h food record;

**FFQ, food frequency questionnaire.
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reference, and was presented in household measurements

and weight (g). The reference period was the intake for

the 1-year period prior to the interview.

The FFQ food items were divided into 15 groups con-

sidering their nutritional similarity: soup, pasta, varied

dishes and snacks, meat and fish, eggs and legumes, oils

and fat, rice and root vegetables, milk and cold meat,

vegetables, fruit and juice, sauces and spices, bread and

cookies, alcoholic beverages, non-alcoholic beverages, and

sweets and desserts. This questionnaire is provided in the

APPENDIX S1. A set of utensils was used when applying

the FFQ to facilitate the identification of household

measurements.

For the quantification of nutrients obtained from the

FFQ, a calculation-based spreadsheet in EXCEL, version

2010 (Microsoft Corp., Redmond, WA, USA) was pre-

pared, considering the number of portions consumed per

meal, portion weight/measurement, intake frequency and

nutritional composition of food portion.

Dietary analysis

Intake estimations of energy, total fat, saturated,

monounsaturated, polyunsaturated, trans, linoleic and

linolenic FAs were performed with the aid of the Table of

Nutritional Composition of Foods Consumed in Brazil (31),

after tabulation in software containing a list of foods, as

obtained from the food acquisition database established

by the 2002–2003 Survey on Family Budgets (32). Foods

not belonging to this list were included manually later.

Analysis of lipid biomarkers

Blood samples of participants were obtained by endove-

nous punction using a vacuum system and disposable

material after 12 h of fasting. A blood sample was

extracted from each volunteer in two 6-mL amber

tubes to serum, aiming to achieve protection from

light. After centrifugation at 2000 g for 15 min, the

material was split in aliquots and stored at a tempera-

ture of �80 °C.
To perform the serum profile of FAs, referred to here

as biomarkers, the material was defrosted and the serum

lipids were extracted using the technique determined by

Folch (33), and then saponified and esterified as described

by Hartmann and Lago (34). The analyses were performed

in a Shimadzu gas chromatograph model CG Solution,

equipped with flame ionisation detector (Shimadzu

Corp., Kyoto, Japan). The device was coupled to a micro-

computer using the GC Solution software for further

analysis. The compounds were separated and identified in

a Carbowax capillary column (30 m 9 0.25 mm) (Dow,

Midland, MI, USA). For the chromatographic separation,

1 mL of sample was injected with the aid of a 10-mL

Hamilton� syringe (Hamilton, Reno, NV, USA) in a sys-

tem Split = 5. Nitrogen gas was used as carrier with a lin-

ear velocity programmed to 43.2 cm s�1, and hydrogen

and synthetic air formed the flame in the detector.

Injector and detector temperatures were isothermally

controlled at 200 and 220 °C, respectively. The initial

column temperature was 100 °C (maintained for

5 min) and was increased at 4 °C min–1 until 220 °C
was reached (and then maintained for 20 min). The

gas flow in the column was 1.0 mL min�1. The peaks

were identified by comparing the retention times with

the methyl ester standards known as FAME mix

(Supelco, Bellefonte, PA, USA) and quantified per auto-

matic integration area.

Statistical analysis

For the statistical analyses, first, the normality of dietary

variables and biomarkers was assessed using a Kol-

mogorov–Smirnov test; the variables that did not demon-

strate a normal distribution were log-transformed. The

descriptive analysis of the data was obtained by determin-

ing means, SDs, medians and interquartile intervals (25th

and 75th percentiles). To compare the mean ingestion of

nutrients among the FFQ and both R24h, a paired Stu-

dent’s t-test was applied.

Given that the composition of fatty acids in the blood was

expressed as a percentage of total lipids, the ingestion of

nutrients was also analysed as percentage fat, instead of per-

forming classical adjustments to the total energy intake (15).

To correlate the dietary variables (FFQ and R24h) and

the biomarkers, Pearson correlation coefficients were cal-

culated and classified as low (>0.1), moderate (>0.3) and

high (>0.5) (35,36).

The validation coefficients were calculated among the

three studied variables (FFQ, R24h, biomarkers) from the

fatty acid ingestion correlations between the estimated

dietary and serum level methods, as proposed by the

method of triads (8). The validation coefficients were con-

sidered as low (<0.2), moderate (between 0.2 and 0.6) or

high (>0.6) (37). ‘Heywood Cases’ (validation coefficient

≥1) were also estimated (38). The equations used were:

qQT ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
½ðrQR� rQBÞ=rBR�

p

qBT ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
½ðrQR� rBR=rQB�

p

qRT ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
½ðrQB� rBRÞ=rQR�

p

where B is biomarkers, Q is FFQ and R is 24-h food

record.

The validation coefficient varies from 0 to 1. When val-

idation coefficients are high, the correlation between

methods is also high. If the correlation between two
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methods is low, this suggests that at least one method is

not reliable indicator of true ingestion, resulting in low

validation (7).

The intake concordance between methods was also

determined by means of joint classification analysis.

Accordingly, the classification in tertiles was used to com-

pare the FFQ and the R24h, the FFQ and the biomarker,

and the R24h and the biomarker, using the Kappa test.

The data were analysed with STATA, version 13.1 (Stata-

Corp, College Station, TX, USA) and a = 5% was consid-

ered as statistically significant for all tests.

Results

The sample includes 57% of women; 61.8% of individuals

were 20–39 years old and 49.3% reported having white

skin. Regarding education, 51.3% reported having studied

for a period of ≥11 years, 68.4% of the sample belonged

to socio-economic class C, followed by 29.6% of partici-

pants presenting a high socio-economic status. Regarding

behavioural variables, 68.4% declared being nonsmokers,

61.2% did not abuse alcoholic beverages, 64.5% were

rated as physically inactive and 51% were overweight

(data not shown).

Table 1 shows the means, standard SDs, medians and

interquartile ranges for the data obtained from the FFQ

and the R24h. Differences can be observed among the

ingestion means of the assessed nutrients, except for the

consumption estimation of polyunsaturated, linoleic and

linolenic acids as a percentage, which indicates that the

FFQ generated energy and nutrient estimations greater

than the R24h.

Table 2 shows the values of means, SDs, medians and

interquartile ranges for the serum biomarkers.

The correlation coefficients between FFQ and R24h,

FFQ and biomarkers, and R24h and biomarkers are

shown in Table 3. The correlation between both dietary

methods was considered moderate for total fat (g),

monounsaturated fatty acids (g), polyunsaturated fatty

acids (g, %), saturated fatty acids (g), linoleic acid (g, %),

linolenic acid (g) and trans fatty acids (g). Weak correla-

tions were found in all tested biomarkers; however, the

correlation between serum monounsaturated fatty acids

in grams versus FFQ was considered statistically signifi-

cant (P = 0.04).

In Table 4, the FFQ was considered as the adequate

dietary method for estimating the ingestion of total fat,

linolenic and linoleic acids based on the validation coeffi-

cients. High (≥0.6) validation coefficients were found for

total fat (0.84) estimated by the FFQ and for linolenic

acid (0.90) estimated by the biomarker.

The validation was considered moderate for linolenic

acid (g, %) and linoleic acid (%), both estimated by the

FFQ. Total fat and saturated fatty acids (g), as estimated

by the biomarkers, presented coefficients higher than 0.3.

Validation coefficients considered as weak were observed

for all nutrients estimated by the R24h. Heywood Case

events were confirmed in the data for monounsaturated

and saturated fatty acids (g) estimated by the FFQ, lino-

leic acid (%) estimated by R24h, and linoleic acid given

(g) estimated by the biomarker (Table 4).

It was not possible to determine the validation coeffi-

cient with respect to the percentage of total fat and

monounsaturated fatty acids, as well as polyunsaturated

and trans fatty acids (g, %), because these nutrients pre-

sented negative correlations between FFQ and biomarkers,

and R24h and biomarkers. Validation coefficients to the

FFQ tended to be the highest, followed by the validation

coefficients of biomarkers.

Table 5 presents the joint classification of fatty acid

consumption estimation (percentage of individuals classi-

fied in the same tertile) among the methods investigated.

High concordance between FFQ and R24h is confirmed

for all nutrients assessed. The concordance analysis

between biomarkers and FFQ or R24h confirmed that the

linolenic and linoleic acids presented greater concordance

because they showed a greater number of individuals in

the same tertile.

Discussion

The present study had the objective of validating a FFQ

using the method of triads, aiming to estimate the inges-

tion of fatty acid profile in adults.

Recent literature has shown the importance of FFQ val-

idation studies by correlating three variables (FFQ, refer-

ence method of food intake and biomarker) (7,39,40)

because the use of biomarkers presents the absence of

errors similar to those of the FFQ and good correlation

with the true food intake as advantages (41).

The use of biomarkers is an excellent contribution to

the assessment studies of ingestion of lipids because some

of them may correlate with the development or preven-

tion of noncommunicable chronic diseases (1,2,42).

Some validation studies have used the adipose tissue as

fatty acid ingestion biomarker as aq result of the tissue’s

capability of reflecting 2 years of history of fatty acid inges-

tion. However, the use of serum in validation studies must

be considered in that it it is less invasive, cheaper and allows

one the ingestion of lipids to be inferred in a history of weeks

up to months (7,10). Arab and Akbar (43) state that, because of

difficulties in estimating the consumption of lipids in

national enquiries, the validation studies of FA consumption

have chosen to use of serum or adipose tissue biomarkers. It

is important to note that lipid biomarkers from blood or adi-

pose tissue have shown similarity when compared (10,11).

89ª 2017 The British Dietetic Association Ltd.

D. C. G. da Silva et al. Validation of a food frequency questionnaire



T
a
b
le

1
M
ea
n
s
(S
D
s)
,
m
ed

ia
n
s
an

d
in
te
rq
u
ar
ti
le

ra
n
g
es

o
f
co
n
su
m
p
ti
o
n
o
f
to
ta
l
fa
tt
y
ac
id
s
o
f
1
5
2
ad

u
lt
in
d
iv
id
u
al
s
es
ti
m
at
ed

b
y
a
fo
o
d
fr
eq

u
en

cy
q
u
es
ti
o
n
n
ai
re

(F
FQ

)
an

d
2
4
-h

fo
o
d
re
co
rd

(R
2
4
h
),
V
ic �o

sa
,
2
0
1
4

N
u
tr
ie
n
ts

FF
Q
*

R
2
4
h
†

P-
va
lu
e
‡

M
ea
n
(S
D
)

M
ed

ia
n

In
te
rq
u
ar
ti
le

ra
n
g
e

M
ea
n
(S
D
)

M
ed

ia
n

In
te
rq
u
ar
ti
le

ra
n
g
e

P2
5

P7
5

P2
5

P7
5

En
er
g
y
M
J
[(
kc
al
)]

1
2
1
.5
3
(4
3
.6
7
)

[2
9
0
4
.6

(1
0
4
3
.7
)]

1
1
1
.4
4

(2
6
6
3
.6
)

9
3
.5
8

(2
2
3
6
.7
)

1
3
2
.8
4

(3
1
7
4
.9
)

8
7
.7
8
(3
3
.8
6
)

[2
0
9
8
.0

(8
0
9
.3
)]

8
0
.7
9

(1
9
3
1
.0
)

6
6
.1
1

(1
5
8
0
.0
)

1
0
2
.0
1

(2
4
3
8
.0
)

<
0
.0
0
1

To
ta
l
lip
id
s
(g
)

9
7
.4

(3
5
.5
)

8
9
.4

7
6
.1

1
1
5
.6

7
2
.0

(3
6
.0
)

7
8
.5

5
8
.0

9
3
.6

<
0
.0
0
1

%
To

ta
l
fa
t
(e
n
er
g
y)

3
0
.4

(5
.2
)

3
1
.1

2
7
.0

3
4
.1

3
4
.1

(6
.9
)

3
4
.0

2
9
.3

3
8
.2

<
0
.0
0
1

Sa
tu
ra
te
d
fa
tt
y
ac
id
s
(g
)

3
4
.4

(1
6
.1
)

3
2
.0

2
3
.8

4
2
.0

2
3
.5

(1
0
.9
)

2
2
.2

1
5
.4

2
8
.7

<
0
.0
0
1

%
To

ta
l
fa
t

3
4
.7

(6
.0
)

3
4
.7

3
1
.3

3
8
.0

2
9
.9

(8
.0
)

3
0
.2

2
5
.1

3
4
.9

<
0
.0
0
1

M
o
n
o
u
n
sa
tu
ra
te
d
fa
tt
y
ac
id
s
(g
)

3
3
.4

(1
3
.9
)

3
1
.2

2
4
.1

3
9
.8

2
3
.8

(1
0
.9
)

2
2
.3

1
6
.4

2
9
.5

<
0
.0
0
1

%
To

ta
l
fa
t

3
3
.9

(3
.9
)

3
4
.7

3
2
.5

3
6
.3

3
0
.3

(7
.0
)

3
0
.3

2
5
.9

3
4
.6

<
0
.0
0
1

Po
ly
u
n
sa
tu
ra
te
d
fa
tt
y
ac
id
s
(g
)

1
5
.6

(6
.2
)

1
4
.5

1
1
.4

1
8
.3

1
2
.3

(5
.6
)

1
1
.2

8
.2

1
4
.8

<
0
.0
0
1

%
To

ta
l
fa
t

1
6
.2

(3
.5
)

1
5
.9

1
3
.8

1
8
.3

1
6
.1

(5
.1
)

1
5
.8

1
2
.4

1
9
.0

0
.8
0
9

Tr
an

s
fa
tt
y
ac
id
s
(g
)

4
.7

(3
.2

3
.8

2
.6

6
.0

2
.4

(1
.7
)

2
.1

1
.3

3
.0

<
0
.0
0
1

%
To

ta
l
fa
t

4
.7

(2
.0
)

4
.3

3
.2

5
.3

3
.4

(2
.3
)

2
.7

1
.9

4
.0

<
0
.0
0
1

Li
n
o
le
ic

ac
id

(g
)

1
3
.6

(5
.5
)

1
2
.8

9
.9

1
6
.1

1
0
.6

(4
.9
)

9
.9

7
.0

1
2
.7

<
0
.0
0
1

%
To

ta
l
fa
t

1
4
.1

(3
.1
)

1
4
.0

1
1
.9

1
6
.1

1
3
.9

(4
.5
)

1
3
.7

1
0
.7

1
6
.7

0
.5
7
5

Li
n
o
le
n
ic

ac
id

(g
)

2
.5

(6
.4
)

1
.7

1
.5

2
.2

1
.3

(0
.6
)

1
.2

0
.9

1
.6

0
.0
2
8

%
To

ta
l
fa
t

3
.0

(1
1
.3
)

1
.9

1
.6

2
.3

1
.8

(0
.8
)

1
.6

1
.3

1
.9

0
.1
7
7

*
V
ar
ia
b
le
s
w
it
h
lo
g
ar
it
h
m
ic

tr
an

sf
o
rm

.
†
D
at
a
ad

ju
st
ed

ac
co
rd
in
g
to

va
ri
ab

ili
ty
.

‡
Pa
ir
ed

St
u
d
en

t’
s
t-
te
st
.

P-
va
lu
es

in
b
o
ld

ar
e
st
at
is
ti
ca
lly

si
g
n
ifi
ca
n
t
(p

<
0
.0
5
).

90 ª 2017 The British Dietetic Association Ltd.

Validation of a food frequency questionnaire D. C. G. da Silva et al.



The correlations between both dietary methods for the

assessed nutrients were greater among the dietary surveys

than those performed with biomarkers, similar to the

results of a study by Sartorelli et al. (15), who sought a vali-

dation of an FFQ in expectant mothers for estimating the

ingestion of linoleic acid, a-linolenic acid and trans fatty

acids using the method of triads. To determine the preci-

sion in polyunsaturated fatty acid ingestion of healthy Aus-

tralian volunteers using a validated, 38-question FFQ,

Meyer et al. (44) also found overestimation of fatty acids

from the FFQ compared to the other methods investigated.

In general, the low correlation between dietary instruments

and biomarkers can be explained by the influence of other

factors, such as individual differences in absorption, meta-

bolism and biochemical adaptations (41,45).

The adequate ingestion of a-linolenic acid has been

associated with protection against the main chronic dis-

eases, particularly cardiovascular diseases (3). From an

epidemiological point of view, this is why accurate tech-

niques for determining this nutrient are important (46).

The present study reported validation coefficient values of

0.35 and 0.31, respectively, for a-linolenic fatty acid and

linoleic acid. FFQ validation studies by means of a-linole-
nic fatty acid estimation have been performed in different

physiological groups. Kabagambe et al. (10) used the

method of triads for FFQ validation in a group of healthy

adults of both sexes in Costa Rica. Researchers carried

out the estimation of fatty acid biomarkers collected from

the adipose tissue and multiple R24h, showing validation

coefficients of 0.59 and 0.89 to linolenic and linoleic

acids, respectively.

When assessing the capability of an FFQ for estimating

the ingestion of some polyunsaturated fatty acids using the

triangulation technique, McNaughton et al. (3) found the

validation coefficient of 0.5 for the a-linolenic fatty acid,

Table 2 Means (SDs), medians and interquartile ranges of serum concentrations of biomarkers in 152 adult individuals, Vic�osa, 2014

Serum biomarkers Mean (SD) Median

Interquartile range

P25 P75

Total fatty acids (% total fat) 32.32 (8.04) 36.30 27.55 37.52

Saturated fatty acids (% total fat) 13.48 (4.29) 13.69 11.51 15.67

Monounsaturated fatty acids (% total fat) 7.48 (3.37) 7.45 5.11 10.50

Polyunsaturated fatty acids (% total fat) 11.35 (4.23) 11.59 8.92 14.54

Trans fatty acids (% total fat) 2.78 (3.35) 1.00 0 5.35

Linoleic acid (% total fat) 2.16 (2.92) 0 0 4.50

Linolenic acid (% total fat) 0.36 (0.60) 0 0 0.58

Table 3 Correlation coefficients between ingestion and percent

distribution of fatty acids, estimated by food frequency questionnaire

(FFQ), 24-h food record (R24h) and biomarkers, in 152 adult

individuals, Vic�osa, 2014

FFQ

FFQ and

R24h

FFQ and

biomarkers

R24h and

biomarkers

Nutrients r P† r P† r P†

Total lipids (g) 0.36 <0.01 0.15 0.05 0.07 0.33

% Total fat �0.01 0.88 0.02 0.77 0.00 0.93

Saturated

fatty acids (g)

0.43 <0.01 0.10 0.21 0.02 0.75

% Total fat 0.29 <0.01 0.01 0.82 0.06 0.42

Monounsaturated

fatty acids (g)

0.35 <0.01 0.16 0.04 0.03 0.71

% Total fat 0.06 0.44 0.004 0.95 �0.01 0.88

Polyunsaturated

fatty acids (g)

0.40 <0.01 0.00 0.96 �0.09 0.22

% Total fat 0.35 <0.01 �0.08 0.29 �0.08 0.30

Trans fatty

acids (g)

0.31 <0.01 �0.02 0.78 �0.06 0.43

% Total fat 0.24 0.01 0.02 0.78 �0.06 0.43

Linoleic acid (g) 0.41 <0.01 0.06 0.55 0.03 0.75

% Total fat 0.34 <0.01 0.03 0.74 0.13 0.24

Linolenic acid (g) 0.35 <0.01 0.04 0.75 0.09 0.45

% Total fat 0.18 0.02 0.05 0.68 0.04 0.71

†Pearson’s correlation coefficient.

P-values in bold are statistically significant (p < 0.05).

Table 4 Validation coefficients to the profile of total fatty acids,

estimated by the food-frequency questionnaire (FFQ), 24-h food

record (R24h) and biomarkers, in 152 adult individuals, Vic�osa, 2014

Nutrients

Validation coefficients

FFQ R24h Biomarker

qQT qBT qRT

Total lipids (g) 0.84 0.18 0.42

Saturated fatty acids (g) 1.32 0.07 0.32

Saturated fatty acids (% total fat) 0.28 1.04 0.06

Monounsaturated fatty acids (g) 1.39 0.11 0.25

Linoleic acid (g) 0.27 0.07 1.49

Linoleic acid (% total fat) 0.31 1.12 0.12

Linolenic acid (g) 0.38 0.10 0.90

Linolenic acid (% total fat) 0.45 0.11 0.41

qQT, validation coefficient of food-frequency questionnaire; qBT, vali-

dation coefficient of the reference method (R24h); qRT, validation

coefficient of biomarker.
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demonstrating that the dietary instrument applied esti-

mated fatty acid ingestion adequately. When estimating the

a-linolenic fatty acid intake from expectant mothers, Sar-

torelli et al. (15) confirmed greater precision by applying an

FFQ compared to the 24-h food record and breast milk.

A systematic review published by Serra-Majem et al. (47),

which aimed to determine the validation of dietary

methods and biomarkers for omega 3 intake in healthy

adults, recommended investigations with different poten-

tial biomarkers for these fatty acids, especially in different

populations.

Although many fatty acids are synthesised or suffer

endogenous chemical alterations, the biosynthesis of the

a-linolenic fatty acid is limited (48) because its metabo-

lism depends on adequate food intake. On the other

hand, because this is an essential fatty acid and it aids in

the formation of anti-inflammatory molecules, its avail-

ability in the bloodstream may be quick but still rein-

forces its correlation with the biomarker.

The determination of linoleic acid ingestion has been

associated with the consumption of fats, oils and sauces
(49,50). Andersen et al. (51), who assessed 125 healthy adult

men, observed a weak correlation (0.16) among the

essential fatty acids, including linoleic acid, which was

estimated by multiple food records and serum. Astorg

et al. (52), who measured the correlations between the

usual ingestion of linoleic acid and its plasma percentages

in French adults, confirmed that the correlations were

weak but significant because the biomarker was consid-

ered acceptable when measuring the usual levels of lino-

leic acid ingestion.

The study conducted by Vriese et al. (49), which was

performed with 30 healthy expectant women, confirmed a

positive correlation between the estimation of linoleic

acid ingestion by means of an FFQ and its availability in

plasma during pregnancy. Sartorelli et al. (15) used the

method of triads to assess the performance of an FFQ

when estimating linoleic acid ingestion during pregnancy

and found a determined a coefficient of 0.42 for the diet-

ary instrument, which is not so different from the one

obtained in the present study.

One of the strengths of the present study is the validation

of the food frequency questionnaire using the method of

triads, which is a technique that is hardly ever used cur-

rently in Brazilian studies. Another strength is that the

instrument test was developed and validated according to

the methodological guidance required in validation studies,

respecting all required stages and analyses (41).

On the other hand, a limiting factor of the present

study was the existence of ‘Heywood Case’ events in some

of the assessed nutrients, which demonstrates correlated

errors in the dietary methods applied. Some studies that

aimed to validate dietary instruments using the method

of triads also observed ‘Heywood Case’ events (14,15,53) for

vitamins and fatty acids. The minimisation of this event

may occur with the use of greater sample sizes (54).

Another important limitation worthy of note is that

nutrient intake is only one determinate of nutrient status

because the concentration of a nutrient in blood is typi-

cally influenced by variation in the absorption, transport

and excretion of the nutrient (55).

For the present study, the FFQ and the analysis of

biomarkers were performed at the same time, although

the FFQ expresses habitual consumption over the last

12 months and the serum fatty acids indicate consump-

tion over several months of collection; the R24h were

applied at intervals of 100 days. Despite the different

periods, the coefficients were adequate for validation.

Conclusions

The FFQ proposed in the present study was validated and

therefore is considered as a useful tool for estimating the

ingestion of total fat, linolenic and linoleic acids in adults

because it showed high validation coefficient values. The

food frequency questionnaire provides reliable information

Table 5 Classification of 152 participants (n) in tertiles of consumption of fatty acids and biomarkers between the means of dietary survey

methods, Vic�osa, 2014

Nutrients

FFQ and R24h FFQ and biomarkers R24h and biomarkers

Same tertile Opposite tertiles Same tertile Opposite tertiles Same tertile Opposite tertiles

Total lipids (g) 72 22 65 14 62 12

Saturated fatty acids (g) 75 25 68 18 65 15

Saturated fatty acids (% total fat) 74 24 63 11 67 17

Monounsaturated fatty acids (g) 72 22 70 20 66 16

Linoleic acid (g) 73 23 29 6 32 10

Linoleic acid (% total fat) 74 24 101 0 101 0

Linolenic acid (g) 80 30 29 10 29 13

Linolenic acid (% total fat) 69 19 100 0 101 0

FFQ, food-frequency questionnaire; R24h, 24-h food record.
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on the regular ingestion of these fatty acids, allowing indi-

viduals to be classified into ingestion categories and helping

with the tracking of individuals who present low or high

ingestion levels of these nutrients. A continuous review of

this instrument and a reproducibility study are suggested,

as are new validation studies with fatty acids performed in

other age groups and populations, with the aim of enabling

a better accuracy of the instrument.
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2697–2720.
40. Weir RR, Carson EL, Mulhern MS et al. (2016) Validation

of a food frequency questionnaire to determine vitamin D

intakes using the method of triads. J Hum Nutr Diet 29,

255–261.
41. Willett WC (1998) Nutritional Epidemiology. New York,

NY: Oxford University Press.

42. Costa AGV, Priore SE, Sabarense CM et al. (2006) Food

frequency questionnaire and 24-hour recall:

methodological aspects in the assessment of lipid intake.

Rev Nutr 19, 631–641.
43. Arab L & Akbar J (2002) Biomarkers and the

measurement of fatty acids. Public Health Nutr 5, 865–871.
44. Meyer BJ, Mann NJ, Lewis JL et al. (2003) Dietary intakes

and food sources of omega-6 and omega-3

polyunsaturated fatty acids. Lipids 38, 391–398.
45. Vian I, Zielinsky P, Zilio AM et al. (2015) Development

and validation of a food frequency questionnaire for

consumption of polyphenol-rich foods in pregnant

women. Matern Child Nutr 11, 511–524.

94 ª 2017 The British Dietetic Association Ltd.

Validation of a food frequency questionnaire D. C. G. da Silva et al.

http://www.abep.com.br


46. Øverby NC, Serra-Majem L & Andersen LF (2009) Dietary

assessment methods on n-3 fatty acid intake: a systematic

review. Br J Nutr 102, S56–S63.
47. Serra-Majem L, Nissensohn M, Øverby NC et al. (2012)

Dietary methods and biomarkers of omega 3 fatty acids: a

systematic review. Br J Nutr 107, S64–S76.
48. Silva V, Barazzoni R & Singer P (2014) Biomarkers of fish

oil omega-3 polyunsaturated fatty acids intake in humans.

Nutr Clin Pract 29, 63–72.
49. Vriese SR, Matthys C, Henauw S et al. (2002) Maternal

and umbilical fatty acid status in relation to maternal diet.

Prostaglandins Leukot Essent Fatty Acids 67, 389–396.
50. Santos RD, Gagliardi ACM, Xavier HT et al. (2013) I

Diretriz sobre o consumo de gorduras e sa�ude

cardiovascular. Arq Bras Cardiol 100, 1–40.
51. Andersen LF, Solvoll K, Johansson LR et al. (1999)

Evaluation of a food frequency questionnaire with weighed

records, fatty acids, and alpha-tocopherol in adipose tissue

and serum. Am J Epidemiol 150, 75–87.
52. Astorg P, Bertrais S, Laporte F et al. (2008) Plasma n-6

and n-3 polyunsaturated fatty acids as biomarkers of their

dietary intakes: a cross-sectional study within a cohort of

middle-aged French men and women. Eur J Clin Nutr 62,

1155–1161.
53. Verkleij-Hagoort AC, Vries JHM, Stegers MPG et al.

(2007) Validation of the assessment of folate and vitamin

B12 intake in women of reproductive age: the method of

triads. Eur J Clin Nutr 61, 610–615.
54. Ock�e MC, Bueno-de-Mesquita HB, Goddijn HE et al.

(1997) The Dutch EPIC food frequency questionnaire. I.

Description of the questionnaire, and relative validity and

reproducibility for food groups. Int J Epidemiol 26, S37–S48.
55. Willett W (2012) Nutritional Epidemiology. 3rd edn. pp.

528. Editora: Oxford USA Professio.

95ª 2017 The British Dietetic Association Ltd.

D. C. G. da Silva et al. Validation of a food frequency questionnaire



DIETARY PATTERNS

Lunch-time food source is associated with school hour and
school day diet quality among Canadian children
C. N. Tugault-Lafleur, J. L. Black & S. I. Barr

Food, Nutrition and Health, Faculty of Land and Food Systems, University of British Columbia, Vancouver, British Columbia, Canada

Keywords

children, diet quality, dietary intakes, food source,

school nutrition.

Correspondence

C. N. Tugault-Lafleur, Food, Nutrition and Health,

Faculty of Land and Food Systems, University of

British Columbia, 2205 East Mall, Vancouver,

British Columbia, V6T 1Z4, Canada.

Tel.: +1 778 875 8289

Fax: +1 604 822 5143

E-mail: ctugaultlafleur@alumni.ubc.ca

How to cite this article

Tugault-Lafleur C. N., Black J. L. & Barr S. I.

(2018) Lunch-time food source is associated with

school hour and school day diet quality among

Canadian children. J Hum Nutr Diet. 31, 96–107

https://doi.org/10.1111/jhn.12500

Abstract

Background: There is limited research on the dietary behaviours of Cana-

dian children at school, including where students obtain food from during

school hours or whether lunch-time food source influences diet quality.

Methods: Nationally representative cross-sectional data from 24-h dietary

recalls were analysed from the 2004 Canadian Community Health Survey

(n = 4589). Dietary outcomes included school hour and school day dietary

intakes and School Healthy Eating Index (S-HEI) scores. Survey-weighted

covariate-adjusted linear regression models examined differences in dietary

outcomes across lunch-time food source groups.

Results: The majority of children (72.8%) reported bringing lunch from

home, whereas fewer students obtained lunch from off-campus locations

(11.6%), schools (9.6%) or skipped lunch (5.9%). Compared to off-campus

lunches, home-packed lunches were significantly higher in fibre, vitamins A,

D and C, thiamin, magnesium, iron, grains, vegetables and fruit, but lower

in total calories, fat and calories from minimally nutritious foods. Average

school hour diet quality required improvement for all age groups, although

S-HEI scores did not differ significantly by lunch-time food source among

6–8-year-old children. However, for children age 9–17 years, bringing a

home-packed lunch was associated with significantly higher S-HEI scores

compared to students obtaining lunch from off-campus locations. After

adjusting for age and sex, lunch-time food source was also significantly

associated with whole day dietary quality.

Conclusions: Although the nutritional quality of off-campus lunches was

lower than home-packed lunches, the quality of foods was suboptimal,

regardless of food source. Strategies are needed to enhance access to nutri-

tious foods on campus and improve the nutritional quality of packed

lunches, which supply the majority of lunch-time foods consumed by Cana-

dian children.

Introduction

Schools are proposed sites for action to improve dietary

quality and reduce health inequities (1–5). Schools can

improve access to nutritious foods via school meal pro-

grammes (6,7) and nurture healthy habits through nutri-

tion education programmes (1–4,8). In the USA and

Europe, the beneficial effects of children’s participation in

universal school meal programmes on dietary outcomes

are well-established (9–13). A growing number of US (14–

18) and UK studies (19–23) suggest that students who bring

home-packed lunches to school have poorer nutritional

outcomes compared to students participating in school

meal programmes. However, little research has explored

whether lunch-time food source translates into dietary

intake differences in the school context and for the whole

school day (21,24).

In Canada, guidelines regarding the sale of foods and

beverages in schools have been implemented in several

jurisdictions (25–28) and school-based interventions such
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as a universal school lunch programme (29–31) have been

proposed as strategies for promoting healthy eating.

Canada remains the only G8 country without a national

school meal programme (29,32) and some advocacy groups

are lobbying for a national, standardised school meal pro-

gramme to improve population-level diet quality among

children (31,33–36). A baseline understanding of where chil-

dren obtain and consume foods in the school context and

potential impacts on dietary quality is needed to provide

empirical evidence to inform policy debates about school

meal programmes for Canadian children.

To date, only two Canadian studies drawing from

small, context-specific samples have examined whether

in-school dietary practices are associated with food source
(37,38). In one study, students who reported foods from

off-campus locations had poorer dietary quality compared

to children bringing a home-packed lunch (37). Con-

versely, another study reported that nutrient densities for

key nutrients of concern (vitamins A, D, B6, B12, calcium

and zinc) were higher in school lunches compared to

home-packed lunches and foods from off-campus loca-

tions (38). No national study has examined where Cana-

dian children obtain food during school hours, whether

lunch-time food source is associated with differences in

dietary intakes and quality during school hours, or

whether nutritional implications of school hour choices

carry over and influence whole day dietary quality. There-

fore, the present study examined whether lunch-time food

source was associated with school hour and school day

dietary intakes using a nationally representative sample of

Canadian school-aged children. We hypothesised that stu-

dents who obtained lunch-time foods from off-campus

locations would have poorer school hour diet quality

compared to students who obtained foods from either

school or home locations.

Materials and methods

Data source

Nationally representative data were obtained from the 2004

Canadian Community Health Survey (CCHS) Cycle 2.2,

the first national dietary survey conducted by the Canadian

government in over 30 years (39). The CCHS 2.2 used a

complex multistage stratified cluster sampling design to

obtain a nationally representative sample for age, sex, geog-

raphy and socio-economic status (SES) (n = 35 107)
(39,40). A computer-assisted 24-h recall asked respondents

about all foods and beverages consumed in the past 24 h,

including types and amounts of foods, as well as contextual

variables such as eating occasion (e.g. breakfast, lunch),

time of consumption and where the meal or snack was pre-

pared (40). Interviews for children aged 6–11 years were

conducted with parental assistance (i.e. both the child and

caregiver participated in the interview) and respondents

aged 12 years and above answered on their own. All foods

and beverages were analysed using the food composition

data from the 2005 Canadian Nutrient File (41). Ethics

approval was granted by the Statistics Act of Canada and

data were accessed through the Statistics Canada Research

Data Centre programme (42).

Analyses included 4945 respondents age 6–17 years

attending school full-time who reported a valid first 24-h

dietary recall that occurred on a weekday (Monday

through Friday) but excluded recalls that occurred on

Christmas and summer school vacation periods (end to

June to early September) and Canadian national holidays.

School hour intakes were defined as foods and beverages

reported to be consumed between 09.00 and 14.00 h to

include only foods consumed within school hours and

decrease the likelihood of including after-school snacks.

Similar to the approach used by Sheehy et al. (43), diet

recalls with extreme daily energy intakes [mean (3SD),

>266.31 MJ day�1 (6365 kcal) or <20.33 MJ day�1

(486 kcal day�1)] were considered extreme outliers and

were excluded (n = 28). Children who reported obtaining

foods from more than one source for the lunch meal

(n = 22), who did not report eating any lunch (n = 305)

or who had missing data on lunch food source (n = 1)

were excluded. The final analytical sample size (n = 4589)

was used to compare dietary intakes and diet quality

scores across lunch source.

Categorisation of food source

Preliminary analyses were conducted to inform categori-

sation of food source patterns during school hours. Food

source (defined in the CCHS as ‘location of food prepara-

tion’) was a categorical variable that included 15 different

locations, including a respondent’s home, the school cafe-

teria, restaurants (with service), restaurant (fast food),

restaurant (no additional information), tavern/bar, take-

out, vending machine, work cafeteria, child care centre,

adult care centre, someone else’s home, grocery or conve-

nience stores, workplace or ‘other’ (40,44). To be consistent

with previous literature exploring associations between

diet quality and lunch-time food source among children
(45,46), food source was recoded to classify foods con-

sumed for each eating occasion as coming from home,

schools (school cafeteria and vending machines) or off-

campus locations (e.g. fast foods, convenience stores,

restaurants) during school hours. Preliminary analyses

confirmed that the median energy contribution from

foods consumed at lunch-time provided the vast majority

(93%) of calories consumed during school hours, and so

children were classified based on whether they reported

lunch from home, school or off-campus locations.
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Variables of interest

Dietary outcome variables included the amounts of

energy, macronutrients (e.g. protein) and micronutrients

(e.g. vitamin C), food group servings and calories from

‘other’ foods (foods not part of the four core food groups

from Eating Well with Canada’s Food Guide (47), such as

chocolate, candies, sugar-sweetened beverages and salty

snacks) consumed during school hours (09.00–14.00 h)

and for the whole day. To address the multidimensional

nature of diet quality, we used a validated measure of diet

quality for Canadians [the Healthy Eating Index Canada

(HEI-C)] (48) but adapted its scoring components to

reflect the energy contribution from school hours

(Table 1). Preliminary analyses showed that the energy

from school hours contributed 33% of the daily calories

for Canadian children on school days. We therefore

adapted the HEI-C for school hours by using the HEI-C

scoring criteria for each age and sex group dividing by

one-third to reflect the energy contribution from school

hours. Similarly to the HEI-C, the School Healthy Eating

Index (S-HEI) provides a range of scores from 0 to 100

points. The same categorical scale as the HEI-C can be

used for the S-HEI, where total S-HEI scores below 50

are considered a ‘poor quality diet’, scores between 50

and 80 indicate diets that ‘require improvement’ and

scores above or equal to 80 points suggest a ‘good quality

diet’ (48). To examine whether lunch-time food source

was associated with whole day dietary quality, we also

compared whole day HEI-C (48) scores across food source

group. Other demographic and socio-economic variables

were derived from the CCHS 2.2 General Health Compo-

nent questionnaire (40). Demographic characteristics

included sex, age group (6–8, 9–13 and 14–17 years

Table 1 Scoring criteria of the School Healthy Eating Index*

Component

Ranges of

scores Maximum score criteria Minimum score criteria

Adequacy 0–60 points

Total vegetables and

fruit

0–10 1.67–2.67 servings† 0 serving

Whole fruit 0–5 0.35–0.56 servings† (21% of the recommendation for

school vegetable and fruit servings)

0 serving

Dark green and orange

vegetables

0–5 0.35–0.56 servings† (21% of the recommendation for

school vegetable and fruit servings)

0 serving

Total grain products 0–5 1.33–2.33 servings† 0 serving

Whole grains 0–5 0.67–1.17 servings† (50% of the recommendation for

school grain servings)

0 serving

Milk and alternatives 0–10 0.67–1.17 servings† 0 serving

Meat and alternatives 0–10 0.33–1 servings† (25–75 g) 0 serving

Unsaturated fats 0–10 10–15 g† No oil

Moderation‡ 0–40 points

Saturated fats 8–10 <7% of school hour energy intake ≥7 to 10% of school hour energy intake

0–8 10% of school hour energy intake >15% of school hour energy intake

Sodium 8–10 <1/3 of adequate intake ≥1/3 of adequate intake to ≤1/3 of

tolerable upper level intake

0–8 1/3 of tolerable upper level intake ≥2/3 of tolerable upper level intake

Other foods§ 0–20 ≤5% of school hour energy intake ≥40% of school hour energy intake

*Adapted from the Healthy Eating Index Canada (HEI-C) from Garriguet37.
†Scores differ according to age and sex, as specified in the 2007 Canadian Food Guide39. These scoring criteria represent one-third of the scoring

criteria used to compute sub-scores for the HEI-C. The cut-offs for whole fruit, dark green and orange vegetables and whole grains reflect the

Canadian food guide quality recommendations for these food groups. Guidelines in Canada recommend one serving each of dark green and

orange vegetable per day, and the consumption of whole fruits and vegetables rather than juice. The Canadian threshold used the same Ameri-

can threshold for the US HEI-2005 (0.8 servings of whole fruit or dark green and orange vegetable per 41.84 MJ or 1000 kcal) (45) but it is

expressed as a percentage of total vegetable and fruit intake. The US HEI-2005 density standards for total fruit are 1.6 servings per 41.84 MJ or

1000 kcal and 2.2 servings of total vegetables per 41.84 MJ or 1000 kcal (45). So, 0.8 servings of whole fruit or dark green and orange vegeta-

bles (per 41.84 MJ) represent 21% of the total number of servings of vegetables and fruit: 0.8/(1.6 + 2.2) = 21%. In Canada, it is recommended

that whole grains make up half of total grain products and so the cut-off for total grains for each age-sex group was divided in half to obtain

the whole grain S-HEI cut-off for each age-sex group.
‡For moderation components, 10 or 20 points were given for minimum or less, 0 points for maximum or more, and proportional for amounts

between the minimum and maximum.
§Other foods include any foods not part of the four core food groups (vegetables and fruit, grain products, milk and alternatives, meat and alter-

natives) in Canada’s Food Guide. These could include, for example, chocolate, candies, sugar-sweetened beverages, salty snacks and condiments.
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corresponding to the Canadian food guide age and sex-

based dietary recommendations (47)), self-reported ethnic-

ity, province of residence and location of residence (ur-

ban versus rural). Household-level SES variables included

income adequacy (a four group classification based on

household size and before-tax income), highest educa-

tional attainment (among members of the respondent’s

household age ≥25 years) and food security status.

Household food security status was a derived composite

variable based on respondents’ answers to 18 questions,

adapted from the US Department of Agriculture module

on food security (40).

Statistical analysis

Rao–Scott chi-squared tests were used to test associations

between lunch-time food source and socio-demographic

characteristics. Multivariate linear regression models

examined differences in dietary outcomes across lunch-

time food source groups. Energy adjustment applied the

standard multivariate model approach with energy intake

as a control variable (49). P < 0.05 with a Bonferroni-

adjustment was considered statistically significant for

multiple comparisons. To examine the potential moderat-

ing effect of age group on the association between school

hour diet quality and lunch-time food source, two-way

interaction terms between age group by lunch food

source were tested as covariates. The Wald test (50)

assessed differences in model fit between the two nested

models (before and after adding interaction terms). To

test the potential confounding effect of actual age (rather

than age group) on the association between food source

and diet quality, additional analyses tested whether mean

age significantly differed by lunch-time food source

within each age stratum. No significant differences in

mean age were observed across food source group among

both 9–13-year-old and 14–17-year-old children.

Sensitivity analyses compared whether lunch-time food

source was associated with dietary outcomes when only

foods from the lunch meal were considered (as opposed

to all foods consumed between 09.00 and 14.00 h).

Finally, sampling weights were applied to all analyses to

generate nationally representative estimates and account

for unequal probability of selection and nonresponse.

Robust standard errors were derived using the 500 sets of

bootstrap weights provided by Statistics Canada (40). All

analyses were conducted using STATA, version 13 (LP Stata

Corp., College Station, TX, US).

Results

Table 2 shows the demographic and socio-economic char-

acteristics for the sample as a whole, and also by lunch-

time food source. The majority of children (73%)

consumed foods from home, whereas almost 10%

reported consuming foods from school locations and

12% consumed foods from off-campus locations. Age and

sex were associated with lunch-time food source,

although no significant associations were found between

lunch-time food source and any other demographic or

SES variables.

Lunch food source, school hour and school day dietary

intakes

Children who brought a home-packed lunch reported sig-

nificantly lower energy intake during school hours

[4.9 MJ (118 kcal)] compared to children who obtained

foods from off-campus locations, although not compared

with children who obtained foods from schools (Table 3).

After controlling for differences in school hour energy

intake, age and sex, lunch-time food source was associ-

ated with differences in school hour intakes of 14 of the

33 dietary outcomes. Home-packed lunches were higher

in total carbohydrates but had lower total fat than

lunches from school. Compared to lunches from school

and off-campus locations, home-packed lunches were

higher in fibre but lower in monounsaturated fatty acids.

Home-packed lunches were also higher in vitamins A and

C, thiamin, and servings of vegetables and fruit, as well as

lower in calories from minimally nutritious foods, com-

pared to off-campus lunches. Home-packed lunches were

higher in magnesium, iron and servings of grain products

compared to foods from school and off-campus locations.

Children who reported a home-packed lunch or foods

from school locations reported higher intakes of vitamin

D compared to children who obtained foods from off-

campus locations. In general, these findings suggest that

children who brought home-packed lunches had a slightly

better nutrient intake profiles compared to children

obtaining foods from off-campus locations and school

lunches were similar in quality to foods from off-campus

sources.

In sensitivity analyses examining differences in dietary

outcomes for lunch foods only (not all foods consumed

during school hours) across food source, the majority of

differences remained in the same direction and were sta-

tistically significant (data not shown). However, no signif-

icant differences were identified in lunch-time intakes of

vitamin A and vegetable and fruit servings across lunch

food source group, suggesting that differences by food

source were potentially influenced by the composition of

snacks consumed by children.

Although energy intake differences were reported dur-

ing school hours across lunch types, no significant differ-

ences were found for daily energy intake (Table 3). Yet,

99ª 2017 The British Dietetic Association Ltd.
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several dietary intake differences identified during school

hours persisted when comparing whole day intakes across

lunch-time food source. Moreover, the magnitude of the

difference observed across lunch food source groups was

similar for whole day versus school hour intake for sev-

eral dietary components (total carbohydrates, fibre, vita-

min D, magnesium, iron and calories from minimally

nutritious foods), suggesting that no compensatory effects

occurred for those dietary components. Some differences

detected during the school hour time window did not

persist when daily intakes were compared across food

source group. For example, no differences in daily intakes

of vitamins A and C, thiamin or servings of vegetables

and fruit were reported across food source group. Overall,

these findings suggest that children who brought home-

packed lunches had slightly improved dietary intake pro-

files both during school hours and for the entirety of the

school day compared to children obtaining lunch in an

off-campus location.

Lunch food source, school hour and school day diet

quality

The mean diet quality score during school hours (total S-

HEI) was 53.1 points (out of a 100-point scale), indicat-

ing that, on average, Canadian children’s school hour diet

quality ‘required improvement’. Age moderated the asso-

ciation between food source and total S-HEI scores (P-

Table 2 Association between lunch-time food source* and demographic and socio-economic characteristics for Canadian children age

6–17 years (n = 4894)

All food

sources No lunch Home School Off-campus

P-value†% SE % SE % SE % SE % SE

All children 100 5.9 0.6 72.8 1.1 9.6 0.7 11.6 0.7

Age group (years) 0.000

6–8 24.2 1.1 2.4 0.7 83.6 2.0 6.7 1.6 7.3 1.2

9–13 42.7 1.2 3.1 0.6 79.9 1.4 7.7 1.0 9.3 1.0

14–17 33.1 1.1 12.1 1.4 55.8 2.1 14.3 1.3 17.8 1.5

Sex 0.032

Boys 51.1 1.2 7.4 0.9 72.7 1.5 8.7 1.0 11.3 1.0

Girls 48.9 1.2 4.4 0.6 72.9 1.5 10.7 1.0 12.0 1.1

Ethnicity 0.219

White 79.8 1.0 5.4 0.6 73.9 1.1 9.3 0.7 11.4 0.8

Other 20.2 1.0 7.8 1.6 68.6 2.7 11.0 2.0 12.6 1.8

Residence type 0.088

Rural 19.4 1.0 4.7 1.1 76.1 2.2 10.7 1.5 8.5 1.3

Urban 80.6 1.0 6.2 0.7 72.0 1.2 9.4 0.8 12.4 0.9

Food security‡ 0.905

Food secure 91.1 0.7 5.7 0.6 73.0 1.0 9.7 0.7 11.6 0.8

Food insecure 8.9 0.7 7.1 2.1 71.9 3.9 9.1 2.5 11.9 2.8

Parental education§ 0.637

No post-secondary 16.6 0.9 5.9 1.3 71.8 2.4 8.8 1.4 13.5 1.8

≥Post-secondary 83.4 0.9 5.7 0.6 73.2 1.2 9.8 0.8 11.3 0.8

Income¶ 0.158

Low 35.8 1.3 5.6 1.0 77.1 1.8 8.0 1.1 9.3 1.2

High 64.2 1.3 5.4 0.7 72.6 1.4 10.0 1.0 12.1 1.0

*Values are survey-weighted percentages (%) and SEs. Lunch-time food source categories are mutually exclusive (excluding the ‘all food sources’

column). The weighted percentages for the ‘All food sources’ column sum downwards (i.e. 24.2 + 42.7 + 33.1 = 100). However, percentage val-

ues in the other % columns need be summed sideways since they represent the percentage within each age subgroup. Row percentages may

not add up to 100% as a result of a rounding error. Children who reported no lunch (n = 305) were included in this table and so the analytical

sample is higher than in other result tables where children who reported no lunch were dropped from the analyses.
†Rao–Scott chi-squared tests were used to test for significant associations between lunch type and each of the listed independent variables (age

group, sex, ethnicity, residence type, food security, parental education, and income).
‡A dichotomous food security variable was constructed characterising respondents as food secure or food insecure (including marginal, moderate

and severe food insecurity). Missing data for n = 41 children.
§Missing data for n = 78 children.
¶A dichotomous indicator of ‘low’ and ‘high’ income was created grouping households in the first two lower and the last two higher income ade-

quacy groups from the original income adequacy classification. Missing data for n = 639 children.
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value from Wald test for models with food source X age

interaction term = 0.003) such that the association

between food source and school hour diet quality was

stronger in older versus younger children.

Table 4 shows marginal means from age-stratified lin-

ear models comparing S-HEI total and sub-scores by

lunch-time food source. There were no significant differ-

ences in S-HEI total and sub-scores across lunch food

source group for children age 6–8 years, with the excep-

tion of whole grains. Among children age 9–13 years, S-

HEI sub-scores for whole grains, whole fruit, ‘other’ foods

and total S-HEI scores were higher for children bringing

in home-packed lunches compared to their peers with

lunches from off-campus locations. Among children age

14–17 years, S-HEI sub-scores for whole fruit, whole

grains, ‘other’ foods and total S-HEI scores were higher

for children who brought a home-packed lunch compared

to their peers who obtained foods from school and off-

campus locations. However, no differences in S-HEI sub-

scores for total vegetables and fruit, dark green or orange

vegetables and for milk and alternatives were detected

across lunch type.

Analyses using a similar diet quality index for the

whole day (the HEI-C) (48) supported our earlier finding

suggesting that children who brought a home-packed

lunch had slightly better nutrient intake profiles for the

whole day compared to children who obtained foods

from off-campus locations. Whole day age- and sex-

Table 4 Age-stratified survey-weighted linear regression analyses comparing school hour (09.00–14.00 h) diet quality scores* by lunch-time food

source for Canadian children (n = 4589 children)

S-HEI sub-scores

(max scores)

6–8 years 9–13 years 14–17 years

Home School

Off-

campus Home School

Off-

campus Home School

Off-

campus

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Vegetable and

fruit (10)

5.8 0.2 6.9 0.8 5.3 0.7 5.3 0.2 4.1 0.6 5.0 0.4 4.7 0.2 3.9 0.4 4.5 0.3

Dark green &

orange

vegetable (5)

0.7 0.1 1.5 0.7 0.5 0.3 0.6 0.1 0.4 0.1 0.7 0.2 0.4 0.1 0.6 0.1 0.5 0.1

Whole fruit (5) 2.1 0.1 2.2 0.6 1.3 0.4 2.3a 0.1 1.0b 0.2 0.9b 0.2 2.0a 0.1 0.5b 0.1 0.5b 0.1

Grain product

(5)

4.5 0.1 4.0 0.4 3.8 0.4 3.9 0.1 3.5 0.2 4.0 0.2 3.9a 0.1 2.7b 0.2 3.5a 0.2

Whole grains (5) 1.2a 0.1 0.7ab 0.2 0.4b 0.2 1.1a 0.1 0.3b 0.1 0.4b 0.2 1.2a 0.1 0.2b 0.1 0.4b 0.1

Milk and

alternatives

(10)

5.4 0.3 6.9 1.3 6.3 0.7 4.0 0.2 4.8 0.7 5.1 0.5 4.0 0.2 3.8 0.4 4.3 0.4

Meat and

alternatives

(10)

6.4 0.3 6.8 1.0 6.2 0.7 6.2 0.2 5.1 0.6 6.0 0.5 5.4a 0.2 3.6b 0.4 5.0a 0.4

Unsaturated fats

(10)

8.6 0.1 8.4 0.6 9.2 0.3 8.9 0.1 8.5 0.4 9.2 0.2 8.3a 0.2 8.3ab 0.2 9.0b 0.2

Saturated fats

(10)

6.2 0.2 5.1 1.0 5.6 0.7 6.5 0.1 5.5 0.5 5.5 0.4 6.8a 0.2 6.2ab 0.4 5.5b 0.3

Sodium (10) 5.2 0.2 5.0 0.9 4.8 0.6 4.8 0.2 5.3 0.6 3.9 0.4 4.8ab 0.2 5.8b 0.4 4.4a 0.4

% energy other

foods† (20)

12.8 0.4 12.7 1.5 12.3 1.3 11.1a 0.3 12.0ab 1.0 8.9b 0.9 11.4a 0.4 8.4b 0.7 7.4b 0.6

Total S-HEI

scores (100)

58.8 0.7 60.0 2.3 55.5 1.9 54.7a 0.6 50.5ab 1.8 49.7b 1.3 52.9a 0.8 44.0b 1.2 45.2b 1.0

S-HEI, School Healthy Eating Index.

*Differences in S-HEI scores were tested using survey-weighted simple linear regression models with diet quality scores as the main dependent

variable and lunch-time food source (lunch type) as the main independent variable. There was no covariate adjustment needed as the scoring

algorithm of the S-HEI already accounts for age and sex specific dietary requirements. These models were not adjusted for any of the household-

level socio-economic status variables (from Table 2) because there were no significant associations found with lunch-time food source. Means

within an age group with different letters (a, b) were significantly different at the 5% level (Bonferroni-adjusted P < 0.016). Lunch skippers were

excluded from these analyses.
†Other foods include any foods not part of the four ‘core’ food groups in Canada’s Food Guide (for example, chocolate, candies, sugar-swee-

tened beverages, condiments, salty snacks).
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adjusted HEI-C scores [mean (SE)] were significantly

higher among children who brought a home-packed

lunch [HEI-C = 62.4 (0.3)] compared to children who

obtained a lunch from off-campus locations [HEI-

C = 57.7 (0.7)]. No significant difference was detected

among children who obtained lunch foods from school

locations (mean HEI-C=60.5�1.2) and either lunch-time

food source group.

Discussion

The present study is the first to examine the associations

between school hour and school day diet quality and

lunch-time food source in a large, nationally representa-

tive sample of Canadian children and adolescents. In

2004, the majority of Canadian children reported bringing

foods from home for their lunch meal. The present study

found that the nutritional quality of home-packed

lunches was slightly more desirable compared to foods

obtained from off-campus locations, whereas the nutri-

tional profile of foods obtained from schools was similar

to foods from off-campus locations. On average, diet

quality during school hours required improvement, par-

ticularly among adolescents.

In 2004, very few children (just under 10%) consumed

foods from school locations and the proportion of students

who consumed lunch from a standardised school meal pro-

gramme (i.e. a government or school-run programme that

provides lunch regularly and which may or may not pro-

vide free or subsidised meals or adhere to nutritional crite-

ria for foods served) is likely even smaller. These findings

align with two other smaller Canadian studies reporting

that the majority of foods consumed during school hours

comes from home (37,38). The CCHS did not ask respon-

dents if they were participating in a local school meal pro-

gramme, and so it is not possible to explicitly describe the

nature of where students obtained food at school (e.g.

school meal programs, �a la carte cafeteria purchases,

fundraisers, school vending machines, or other ad hoc food

sales). Existing Canadian studies evaluating school meal

programmes have been small-scale and largely qualitative,

although scholars have argued that these uncoordinated

school meal strategies fail to reach nutritionally vulnerable

children, lack nutritional standards or formal evaluations
(32,51) and likely often provide meals that do not support

Canada’s national recommendations for healthy eating (29).

The vastly different school meal contexts across countries

could potentially explain why our findings differ from the

current (largely US and UK-based) body of research.

Outside of Canada, federally funded meal programmes

commonly operate in schools and are aimed at providing

nutritionally balanced lunches to students. Previous US

and UK studies have found that school meal participants

have more desirable lunch-time nutrient intakes, including

higher intakes of fibre (9,22,52), protein (17,21,23,52) and key

micronutrients, such as vitamins A and D and calcium
(17,22,52), compared to students bringing foods from home.

Studies measuring types of foods consumed have also

reported that children consuming meals from schools have

higher intakes of fruit (14,16,17,53), vegetables (12,14,16,21,24,53),

milk and dairy products (6,12,14,16,24,53), and whole grains
(12,14,53) compared to children eating home-packed lunches.

In Canada (where no national meal programme exists), our

findings suggest that children who brought a home-packed

lunch had higher energy-adjusted intakes of carbohydrates,

fibre, magnesium, iron, total grains and whole grains and

lower total fat compared to children obtaining foods from

schools. Our findings also suggest that there are no differ-

ences in intakes of vegetables, fruit and milk products

between students bringing in home-packed lunches and

students obtaining foods from schools. This could reflect

the absence of a national school lunch programme and/or

inadequate access to nutritious options at school for Cana-

dian children. Moreover, few school-based policies on

nutritional requirements of foods and beverages sold

within schools were in place in 2004, although it is worth

noting that all 10 Canadian provinces have implemented

provincial school food and beverage sales policies since the

time of this survey (54).

When comparing energy-adjusted nutrient and food

group intakes across lunch food source groups, significant

differences were found between children who brought a

lunch from home versus those who obtained lunch from

an off-campus location. On average, children who

brought a home-packed lunch reported higher amounts

of desirable nutrients such as fibre, vitamins A, D and C,

vegetables and fruit servings, and more whole grain prod-

ucts, as well as fewer calories from minimally nutritious

foods, compared to children who obtained a lunch from

an off-campus location. These findings align with another

Canadian study reporting that students who obtained

meals at off-campus locations for lunch were more likely

to have poor quality diets compared to their peers bring-

ing in lunches from home (37).

Some dietary intake differences were observed across

lunch-time food source group both during school hours

and for the whole school day, indicating that some of the

dietary differences observed between groups persisted out-

side of school hours on school days (although total daily

energy intake did not differ across groups). Similar to

another study reporting dietary intake differences at lunch

and for the whole day across lunch type (24), we found

that children bringing home-packed lunches had a slightly

more desirable nutrient intake profiles both during school

hours and for the whole school day compared to children

who obtained lunch from off-campus locations.
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The present study highlights the importance of consid-

ering children’s age when examining the association

between food source and diet quality. In this national

sample, the association between lunch-time food source

and diet quality was apparent only in older children.

These findings could reflect shifting dietary practices

when transitioning into adulthood (55,56), greater exposure

to food retailers and fast-foods nearby Canadian sec-

ondary schools (25,57), and greater autonomy over pur-

chasing practices as children age.

Overall, school hour diet quality was suboptimal among

Canadian children, particularly among older youth

procuring lunch at school or off-campus. The mean total

S-HEI scores ranged across age groups ranged from 44 to

60 points, with significantly poorer diet quality during

school hours among older compared to younger age

groups. Similar to previous US studies comparing lunch-

time diet quality by lunch food source (18,53), the lowest S-

HEI sub-scores were for green and orange vegetables,

whole fruit, whole grains and milk products. These find-

ings parallel findings from Canadian research documenting

a low consumption of milk products in school settings (37)

and could reflect the absence of school meal programmes

providing milk as a beverage of choice to children in

Canadian schools. Given other Canadian studies suggest-

ing that up to 37% of Canadian children 4–9 years, 61%

of boys and 83% of girls 10–16 years do not meet the min-

imum recommended daily servings of milk products (58),

as well as qualitative work suggesting that milk cost can be

a barrier for consumption for children at school (59),

improving milk product intake (e.g. milk or alternatives

such as yogurt) at school could potentially improve school

hour diet quality among Canadian children.

The strengths of the present study include its large,

nationally representative sample and detailed dietary data,

including the location of food preparation, which is novel

in the Canadian context. Another key strength is the use of

a composite diet quality indicator to capture the multidi-

mensional aspects of meal quality (as opposed to a single

dietary component of children’s diet). However, the study

is not without limitations. First, although CCHS 2.2 data

represent the first nationally representative dietary data

since 1970 (39), school food policy and resultant dietary

practices may have changed since 2004. Still, these findings

are crucial for informing future analysis and comparisons

over time when future waves of national dietary surveys

become available. A second issue relates to the exclusivity

of the food sources. The version of the Automated Multiple

Pass Method that was used in CCHS 2.2 did not query

where each individual food or beverage item was prepared.

Instead, a single question was asked about where a meal or

a snack was prepared (39). It is possible that some children

obtained foods from more than one source but only

reported the ‘primary’ source. Third, we used an adapted

version of the C-HEI (48) specifically for Canadian children

in the school context. However, it is important to note that

this index has not been validated against specific health

outcomes among children or compared to nutritional crite-

ria for school meals (to our knowledge, no such standards

currently exist in Canada). Fourth, there are also inherent

issues when using self-reported dietary data, such as recall

error, inaccurate estimation of portion size and systematic

error in dietary reporting to produce socially desirable

answers (60). However, the issue of under-reporting would

not likely pose a problem for the current analyses unless

the bias differed across lunch-time food source groups.

Finally, analyses likely included some days or time periods

when some children were not physically in school because

the CCHS 2.2 did not include a question asking respon-

dents where food was consumed. However, we limited the

potential to include such days by eliminating any reporting

days which occurred on a Canadian national holiday or

possible school break.

Conclusions

The present study found that food source was associated

with differences in school hour diet quality, although more

so for children age 9 years and older, with foods from

home having a more desirable nutritional profile compared

to foods from off-campus locations (among children age

9–13 years) or both foods from school and off-campus

locations (among children age 14–17 years). However, the

quality of foods consumed by Canadian children during

school hours was suboptimal, regardless of food source.

Strategies are therefore needed not only to enhance access

to nutritious foods on campus, but also to improve the

nutritional quality of packed lunches that supply the

majority of lunch-time foods consumed by Canadian chil-

dren. Future research should also examine the extent to

which Canadian children are responsible for packing their

own lunches and snacks, as well as barriers and constraints

experienced by caregivers when packing lunches for school.
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Abstract

Background: The gluten-free (GF) food market has expanded considerably,

although there is limited comparative evidence for the nutritional quality

and cost of GF food products. The present study aims to compare the

nutrient composition and cost of GF and gluten-containing (regular) foods

across 10 food categories in the UK.

Methods: Nutritional information and the cost of GF foods available in the

UK (n = 679) and comparable regular foods (n = 1045) were systematically

collected from manufacturer and supermarket websites. Foods were classi-

fied using UK front-of-pack labelling for content of fat, saturated fat, sugar

and salt and nutrient content, and cost per 100 g were identified and com-

pared between GF and regular foods.

Results: Overall, more GF foods were classified as containing high and med-

ium fat, saturated fat, sugar and salt than regular foods, although this was

not universally consistent. More GF bread and flour products contained

high fat and sugar, whereas fewer GF crackers contained high fat and sugar

compared to regular foods. High salt content was found more frequently in

GF than regular products. On average, GF products were 159% more expen-

sive than regular (£0.44/100 g versus £1.14/100 g). GF items were also more

likely to be lower in fibre and protein content than regular foods.

Conclusions: Differences exist in the nutritional composition of GF and

regular food. GF food is unlikely to offer healthier alternatives to regular

foods, except for those who require a GF diet for medically diagnosed con-

ditions, and it is associated with higher costs.

Introduction

Coeliac disease is an enteropathy caused by an abnor-

mal immune reaction to ingestion of gluten, a protein

derived from wheat, rye and barley (1). Life-long

adherence to a gluten-free (GF) diet, comprising foods

naturally GF or containing less than 20 ppm gluten, is

the only treatment for individuals with coeliac disease,

which has an estimated worldwide prevalence of 1%
(2–4). Those with a confirmed diagnosis of coeliac dis-

ease in the UK are currently eligible for procurement

of GF foods via monthly prescription available from

their general practitioner, pharmacist, or dietitian (‘pre-

scribed GF’ foods); however, GF products are also

available for purchase from high street and online

retailers (‘commercial GF’ foods) (5). A GF diet is also

recommended for individuals with other gluten-related

disorders, including gluten ataxia, dermatitis herpeti-

formis and noncoeliac gluten sensitivity (6). However,

many choose to follow a GF diet for other perceived

health benefits (7). Regardless of the rationale for

avoiding gluten, nutritional adequacy of GF substitute

foods is important with respect to both short- and

long-term health.
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Gluten is an important constituent of foods made from

cereal grains or their derivatives, providing a matrix of

viscoelasticity, which, if removed, can negatively affect the

structural integrity and crumb structure of staple foods

such as bread and pasta (5). No substitute raw materials

or additives have been found to replicate the qualities of

gluten and therefore products manufactured in place of

traditional gluten-containing foods require the utilisation

of a combination of GF flours (e.g. rice, amaranth,

potato), hydrocolloids (e.g. xantham gum, guar gum),

emulsifiers, stabilisers and enzymes (8,9). The use of these

different ingredients can affect structure, palatability,

shelf-life, mouth-feel and the nutritional composition of

the end product (8).

Gaining a better understanding of the nutrient com-

position of GF food compared to regular items is likely

to be important for individuals avoiding gluten (10). Fur-

thermore, people with coeliac disease have shown con-

cern about the nutritional quality of the GF diet and, in

particular, the fat, sugar and salt content of some manu-

factured GF foods (11). Healthcare professionals respond-

ing to such concerns or assessing diet histories would

also likely benefit from furthered understanding of

nutritional composition of GF foods available. Addition-

ally, some consumers choose a GF diet for non-medical

reasons or to alleviate a range of symptoms not medi-

cally diagnosed, and may also benefit from more infor-

mation comparing GF and regular foods (7). Evidence

suggests that consumers consider a GF diet as contribut-

ing to a healthy lifestyle, reflecting a popular perception

of health benefits and weight loss-aiding properties of

GF food that has led to increasing sales in the UK and

worldwide (12–15).

Despite this increased interest in the GF diet, data

comparing the nutritional composition of GF foods to

regular equivalents are limited. Studies from Europe (16)

and Australia suggest nutritional differences exist

between GF and regular foods, with higher carbohy-

drate and salt content (17) and lower protein content

being reported (15,18). An Australian study that evalu-

ated over 600 GF products concluded that GF foods

conferred no additional health benefits to those individ-

uals not medically advised to adhere to the diet (15).

However, differences in manufacturers, ingredients,

products and domestic public health guidelines between

geographical regions limit the transferability of these

findings to the UK.

Additionally, GF products tend to be more expensive

than regular equivalents (19,20) and recent changes to UK

government policy have lead to the quantities that can be

prescribed (i.e. obtained either without charge or by pay-

ing a prescription fee, as per local policy) being reduced

or removed in some areas (21).

The present study aims to fill gaps in evidence on the

cost, nutritional quality and composition of GF foods in

the UK (prescribed and commercial), by comparing GF

and regular foods across 10 food categories.

Materials and methods

The present study involved comparisons between regular

foods versus GF foods, and the GF subgroups of pre-

scribed GF and commercial GF foods. Analyses investi-

gated the differences in proportions of foods from those

groups with high and medium contents of fat, saturated

fat, sugar and salt (Table 1), as well as differences in

median nutrient content and cost of food from those

groups.

Design and data collection

Items were considered to be GF if the product packag-

ing or description included a declaration of GF status.

Items without this explicit declaration were classified

as regular. An exhaustive list of commercial GF foods

was collected from the websites of four leading UK

supermarkets: Tesco, Sainsbury’s, Morrisons and

ASDA, as well as the online retailer Ocado (22). The

regular foods were then randomly sampled from the

same five supermarkets (see sampling). The full popu-

lation of prescribed GF items was collected from the

Coeliac UK Prescribable Products List (June 2016) and

nutritional data were obtained from manufacturer’s

websites (23).

Nutritional information (per 100 grams) that must be

declared on packaging under European Union legislation

1169/2011 (24) (fat, saturated fat, sugar, salt and protein)

was systematically collected between September 2015 and

June 2016. Fibre content per 100 g, which is not man-

dated in packaging legislation, was recorded where avail-

able. Where data were not provided or were inconsistent

on the manufacturer or supermarket websites, or on the

packaged product, the company was contacted to obtain

further information.

Products without nutrition labels, such as unpack-

aged bakery products, and those sold in variety

Table 1 Classification thresholds for total fat, saturated fat, sugar

and salt content in foods (24)

Nutrients

High classification

(g/100 g)

Medium classification

(g/100 g)

Total fat >17.5 >3.0

Saturated fat >5.0 >1.5

Sugar >22.5 >5.0

Salt >1.5 >0.3
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packages and assortments were excluded. Duplicate

items from different supermarkets (e.g. branded items)

and the same product in different weights were only

counted once. Where products were excluded from the

regular sample group, a new random number was

generated and a substitute collected. Xantham gum

and egg replacer, present on the Prescribable Products

List, represented component ingredients used in cook-

ing and are unique to GF foods and so were

excluded. Where nutritional values were given for the

cooked product, or ‘as served’, the dry weight nutrient

content was calculated using conversion factors for

percentage weight change from McCance and Widdow-

son’s The Composition of Foods (e.g. +138% for cooked

wholewheat spaghetti) (25).

Product prices for regular and commercial GF foods

were collected from supermarket websites. Prescribed GF

products, which are either not directly funded by the

consumer, or obtained after payment of a fixed prescrip-

tion fee, were excluded from the cost comparison. Where

duplicate products were found across supermarkets or

where the same product was offered in different sized

packaging (with no difference in nutritional content), an

average price was calculated and the product only

counted once.

Food categories

Products were categorised according to 10 food groups:

brown bread, white bread, breakfast cereals, wholegrain

flour (including mixes), white flour (including mixes),

pizza bases, wholegrain pasta, regular pasta, crackers and

biscuits. These categories reflect groups of manufactured

foods traditionally containing gluten and are similar to

those previously studied by Gibert et al. (26) and Miranda

et al. (16).

Sampling

Power calculations were used to determine the size of

sample required for each of the 10 food categories of reg-

ular products. Sample sizes generated for regular white

flour, wholegrain flour, pizza bases and wholegrain pasta

were larger than those available on supermarket websites

and so the full population was collected. In all other

cases, the number of regular products collected was deter-

mined by the sample size generated. Food category search

terms were entered into supermarket websites and results

sorted alphabetically (ordered A–Z) by product name.

‘Wholemeal’ was entered as an alternative search term for

‘brown’ or ‘wholegrain’ in relevant categories, and the

search returning the most results was used. Random

numbers were produced using a random number

generator and these were then used to select products

based on their order.

Outcomes

The primary outcome used to compare the nutritional

composition of GF and regular foods was the proportion

of foods classified as containing high and medium con-

tent of fat, saturated fat, sugar and salt using the Depart-

ment of Health (DH) traffic light system (27) (Table 1).

The DH traffic light classifications are a voluntary front-

of-pack nutritional profiling system for interpreting the

nutritional quality of manufactured foods (28).

The secondary outcome was a comparison of medians

and interquartile ranges (IQR) aiming to provide addi-

tional insight into the differences between per 100-g val-

ues for all nutrients examined, in particular for fibre and

protein content. Product prices (pounds per 100 g) were

compared for GF and regular products only. All analyses

were conducted across the 10 food categories.

Statistical analysis

The proportion of GF foods (prescribed and commercial)

in each food category with high and medium content of

fat, saturated fat, sugar and salt were used to determine

the sample size required for each regular food category.

The sample size equation used one proportion to deter-

mine one sample with two-sided equality: n = p(1 � p)

((z1 – a/2)+(z1 � b))/(p � p0)² , where p is the true

proportion, p0 is the comparison proportion (a value of

10% difference to p), a is the Type I error, b is the Type

II error and z is a quantile function for the standard nor-

mal distribution at power level = 0.80, and type I

error = 0.05 (29,30). The largest sample size required for

each of the four nutrients was selected.

Chi-squared tests were used to compare the propor-

tions of foods in high and medium and high classifica-

tions for each food category. Mann–Whitney tests were

used to compare the median nutritional content and cost

where data distribution was nonparametric. Independent

t-tests were used for categories with parametric distribu-

tions. P < 0.05 was considered statistically significant.

Data were analysed using SPSS, version 23 (IBM Corp.,

Armonk, NY, USA) (31).

Results

A total of 1724 food items from 10 food categories was

collected and analysed: prescribed GF (n = 197) were

compared with commercial GF foods available from

supermarkets (n = 482), giving a combined total of 679

products for all GF. The combined group of these was
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then compared with regular products of the same food

categories (n = 1045). The number of items in each food

category ranged between three and 99 for GF products

(total populations for each category) and 11 and 196 for

regular (total available or randomised sample of cate-

gory). Fibre data were not available for 83 of the 1724

items (4.8% of total) because of the voluntary nature of

declaring the fibre content on packaging. Of the 83 miss-

ing values for fibre, 40 were from GF products (48%)

and 43 were from regular products (52%). Duplicate pro-

duct prices were averaged for 17 items (1% of total prod-

ucts) and only counted once.

Gluten-free versus regular food products

Differences in the proportion of foods classified as high

and medium content were observed in all relevant nutri-

ents (fat, saturated fat, sugar and salt), and across all food

categories (Table 2). Many of these (65%) indicated sig-

nificantly higher proportions of foods categorised as con-

taining high and medium content of nutrients in GF

compared to regular products.

High and medium total fat classification significantly

differed in five food categories. With the exception of

crackers, GF groups had a higher percentage of high and

medium fat products. Differences ranged from white flour

(31.9% in GF, 0.0% in regular, P < 0.001) and white

bread (78.1% in GF, 25.8% in regular, P < 0.001). Med-

ian total fat contents (g) for GF brown bread and white

bread were more than double those of regular products

(Table 3).

For saturated fat, significantly more foods were classi-

fied as containing high and medium content in GF white

bread (P = 0.030) and white flour (P = 0.006) compared

to regular items. Conversely, for crackers, significantly

more regular products contained high and medium satu-

rated fat compared to GF varieties (76.5% versus 48.4%,

P < 0.001). The median content of saturated fats was sig-

nificantly different between groups in 50% of food cate-

gories, indicating higher levels in GF products for brown

bread (0.3 g difference, P = 0.001), white bread (0.2 g

difference, P < 0.001) and white flour (0.2 g difference,

P = 0.033), as well as higher levels in regular for white

pasta (0.1 g difference, P = 0.002) and crackers (3.3 g dif-

ference, P < 0.001).

High and medium sugar classification significantly dif-

fered in eight of 10 food categories (Table 2), with 62.5%

of these differences resulting from higher proportions in

GF foods compared to regular foods in the same food

category. These differences were evident in white bread

(26.0% in GF, 4.3% in regular, P < 0.001), white flour

(18.8% in GF, 1.4% in regular, P = 0.001), wholegrain

flour (42.9% in GF, 5.6% in regular, P < 0.001), pizza

bases (45.5% in GF, 0.0% in regular, P = 0.011) and

white pasta (6.3% in GF, 0.0% in regular, P = 0.011). By

contrast, the median sugar content of GF products was

Table 2 Proportion of gluten-free (GF) versus regular products

classified with a high and medium nutrient content across 10 food

categories in the UK

Food category n

Nutrient classification (high and medium)

Total fat Saturated fat Sugar Salt

% % % %

Brown bread

GF 67 92.5 6.0 7.5 98.5

Regular 67 41.8 4.5 3.0 100.0

P <0.001 0.698 0.244 0.315

White bread

GF 96 78.1 8.3 26.0 99.0

Regular 163 25.8 2.5 4.3 99.4

P <0.001 0.030 <0.001 0.704

Breakfast cereals

GF 108 68.5 30.6 75.9 34.3

Regular 181 70.7 34.8 86.2 47.5

P 0.693 0.458 0.027 0.027

White flour

GF 69 31.9 10.3 18.8 26.1

Regular 72 0.0 0.0 1.4 26.4

P <0.001 0.006 0.001 0.968

Wholegrain flour

GF 14 14.3 0.0 42.9 42.9

Regular 54 9.3 0.0 5.6 13.2

P 0.581 – <0.001 0.013

Pizza bases

GF 11 90.9 36.4 45.5 100.0

Regular 11 63.6 9.1 0.0 100.0

P 0.127 0.127 0.011 –

Wholegrain pasta

GF 14 35.7 0.0 0.0 0.0

Regular 57 3.5 0.0 0.0 1.8

P <0.001 – – 0.618

White pasta

GF 111 10.8 0.9 6.3 6.3

Regular 96 10.4 4.2 0.0 0.0

P 0.927 0.127 0.012 0.012

Crackers

GF 89 60.7 49.4 19.1 76.4

Regular 196 90.8 76.5 35.2 96.4

P <0.001 <0.001 0.006 <0.001

Biscuits

GF 100 100.0 99.0 95.0 76.0

Regular 148 99.3 94.6 99.3 81.8

P 0.410 0.069 0.030 0.271

Data are the percentage of foods classified with either medium or

high nutrient (total fat, saturated fat, sugar and salt) content accord-

ing to the UK Department of Health front-of-pack traffic light

labelling (24). Differences in nutrient content between GF and regular

products assessed using a chi-squared test.

Values in bold are significant (P < 0.05).
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observed to be significantly lower than regular across six

food categories [ranging from 0.7 g lower in GF brown

bread (P = 0.001) to 8.0 g lower in GF breakfast cereals

(P < 0.001)] (Table 3).

The proportions of foods containing high and medium

salt were significantly different in four food categories,

with two of these being higher in the GF groups whole-

grain flour (42.9% in GF, 13.2% in regular, P = 0.013)

and white pasta (6.3% in GF, 0.0% in regular, P = 0.012)

and two being higher in the regular groups breakfast

cereals (34.3% in GF, 47.5% in regular, P = 0.027) and

crackers (76.4% in GF, 96.4% in regular, P < 0.001)

(Table 2).

Protein content was found to be consistently lower in

GF products compared to their regular equivalents. Sig-

nificant differences were found in eight of the 10 food

categories, with differences ranging between 1.1 g lower

in GF biscuits (P < 0.001) and 6.2 g lower in GF pizza

bases (P < 0.001) (Table 3).

Fibre content was found to be significantly different in

50% of food categories, for which the median values in

GF items were higher in bread products for both white

(2.4 g difference, P < 0.001) and brown (0.4 g difference,

P = 0.027) classifications. By contrast, fibre content was

significantly lower for GF products in breakfast cereal

(1.2 g difference, P = 0.002) and white (1.1 g difference,

P < 0.001) and wholegrain (4.8 g difference, P < 0.001)

pasta categories (Table 3).

On average, GF products were 159% more expensive

than regular (£0.44/100 g versus £1.14/100 g) (Table 4)

with the costs of GF products being significantly higher

across all food categories (P < 0.001). The median cost

(pounds per 100 g) of GF brown and white bread and

white and wholegrain flour was over four times the price

of regular equivalents. For example, GF white flour cost

£0.93/100 g, whereas regular white flour costs £0.11/
100 g. The range (IQR) of costs was also greater for GF

products.

Prescribed gluten-free versus commercial GF food

products

The numbers of prescribed and commercial GF products

included in this analysis were limited by the small num-

ber of products available (i.e. less than 25 in some food

categories). In eight of the 10 food categories, a greater

proportion of commercial GF foods was categorised as

high and medium fat products compared to their pre-

scribed GF counterparts in white bread (89.6% versus

66.7%, respectively, P = 0.007), breakfast cereals (71.7%

versus 33.3%, P = 0.018), white flour (45.5% versus

8.0%, P = 0.001) and wholegrain pasta (55.6% versus

0%, P = 0.038) (Table 5).T
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Significantly more prescribed GF products were classi-

fied as having a high and medium salt content than com-

mercial equivalents. This trend was seen in breakfast

cereals (66.7% versus 31.3%, respectively, P = 0.032),

crackers (100% versus 72.4%, P = 0.030) and biscuits

(100% versus 73.0%, P = 0.048) (Table 5), with differ-

ences in medians in range 0.1–0.3 g/100 g higher in pre-

scribed GF products (Table 6). White pasta was the only

food category where the proportion of high and medium

salt content of products was higher in commercial GF

(7.0% versus 5.0% in prescribed GF, P = 0.037).

Discussion

Based on this cross-sectional analysis of GF and regular

foods in the UK, statistically significant differences in the

proportions of products with high and medium content

of fat, saturated fat, sugar and salt, as well as in the con-

tent of fibre and protein, per 100 g, were found across

the 10 food categories examined. However, a key finding

of the present study was the lack of a pattern in the com-

parison of overall nutritional quality of GF and regular

dietary foods. This finding is consistent with previous

studies (15,16) and supports recent evidence suggesting that

there is no general nutritional advantage to a GF diet

over a regular one (32). Furthermore, GF products cost

significantly more than comparable regular items.

A similar conclusion was reached by Wu et al. (15) in

their survey of supermarket foods in Australia. Their

results differed, however, in that they only found differ-

ences in sodium, saturated fat and sugar content in dis-

cretionary categories that included biscuits, cake mixes

and cereal bars, and not in core food groups. The present

study, however, observed such differences across all

categories, in both the proportions of high and medium

content (Table 2) and median g/100 g (Table 3). Neither

of these findings supports the popular perception that GF

foods offer a healthy alternative to regular products, or

can aid weight loss (16,32).

The content of fat, saturated fat, sugar and salt in

foods is of particular interest given that these are nutri-

ents that the UK population are likely to consume in

excess of recommended intake levels (28,33). In some pop-

ulation groups, habitual intake of more than twice the

healthy consumption levels has been observed (28). The

traffic light classifications are voluntary front of pack

nutrition labels implemented in response to an agenda

set out in the Department of Health white paper Choos-

ing Health (34), with an aim to improve comprehensibility

of nutrition labels (27). Consumers generally spend

around 4–10 seconds selecting products, and so the traf-

fic light system has been implemented to attempt to con-

vey nutrition information in this short space of time (28).

Dietary fats are considered under traffic light guidance

as a result of their effect on blood cholesterol levels, as

well as their potential for contributing to weight gain if

consumed in excess (28). Although the UK population is

meeting recommended guidelines for total fat (35% of

total energy intake) and intakes have reduced since sur-

veyed nationally in 1986–87, saturated fats are still con-

sumed in excess of recommended amounts (11% of total

energy) (35,36).

A higher fat content of GF foods, in particular GF

bread, has been observed previously in chemical analyses

by Segura and Rosell (9), as well as in nutritional compar-

isons conducted in Australia and Canada (15,37), and may

be inevitable as a result of the differing nutritional

composition of alternative grain ingredients used, or

Table 4 Cost of gluten-free (GF) versus regular products in the UK*

Food category

Cost (pounds per 100 g)

P

GF Non-GF

n Median IQR n Median IQR

Brown bread 66 0.83 0.36–1.84 64 0.19 0.06–0.80 <0.001

White bread 95 0.90 0.23–2.18 158 0.20 0.02–0.75 <0.001

Breakfast cereals 104 0.90 0.40–2.00 181 0.53 0.05–2.58 <0.001

White flour 69 0.93 0.12–2.72 72 0.11 0.03–0.36 <0.001

Wholegrain flour 14 1.00 0.17–1.47 15 0.14 0.04–1.00 <0.001

Pizza 11 1.49 1.00–3.33 11 0.37 0.16–1.15 <0.001

Whole grain pasta 12 0.79 0.38–1.32 57 0.25 0.10–0.50 <0.001

White pasta 110 0.80 0.24–1.65 96 0.26 0.04–1.60 <0.001

Crackers 85 1.56 0.65–4.98 196 0.80 0.13–4.76 <0.001

Biscuits 100 1.59 0.54–4.50 148 0.84 0.08–2.55 <0.001

*Differences in cost between GF and regular products assessed using an independent samples Mann–Whitney U-test.

IQR, interquartile range.

Values in bold are significant (P < 0.05).
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additional fats added in their development to optimise

consistency of the final product (37,38). It may therefore

be possible that the criteria for selection of prescribed GF

products are weighted more heavily towards lower fat

content compared to supermarket-bought GF foods.

Although prescribed GF products may have fewer propor-

tions of products with high and medium fat across

numerous food categories, the proportions of high and

medium saturated fat, sugar and salt were still higher

than commercial GF foods, meaning that they might not

necessarily be healthier products overall (Table 5).

Intake of saturated fats in the diet is associated with

increased serum cholesterol concentration, and a reduced

consumption of these fats has been associated with a

small but significant reduction in cardiovascular risk (39).

The present study found more GF food categories above

both high and medium saturated fat thresholds, and

median content was higher for white flour and bread

products, compared to regular equivalents (Table 2),

although these are not major contributors to the satu-

rated fat intake in the UK diet (40). The commercial GF

white flour category was notably affected by high satu-

rated fat outliers, likely to be a result of inclusion of non-

wheat alternatives such as almond flour (8 g saturated

fat/100 g) and organic coconut flour (14 g/100 g).

Coconut-based products in particular have recently

been promoted in various media as containing ‘healthy’

fats, in contrast to evidence of a relatively high saturated

fat content (38). The choice to use coconut flour as a reg-

ular cooking ingredient could therefore result in a higher

consumption of saturated fats compared to the use of

alternative GF flours (e,g, quinoa, sorghum, maize) (38,41).

The presence of these flours as GF ingredients is a reflec-

tion of the wide variety of alternative flours available in

supermarkets, and requires consumers to be discerning

about their choice of GF flours if they desire low satu-

rated fat options.

Statistically significant differences in the median sugar

contents were found in six food categories. In all six cate-

gories, the GF products had lower median sugar contents.

However, this should be interpreted with caution because

a variable pattern was observed for proportions of prod-

ucts in the high and medium sugar classifications in both

GF and regular products. White bread, white and whole-

grain flour, and pizza bases had higher proportions of

medium and high sugar content in GF products. Yet GF

breakfast cereals, crackers and biscuits had lower propor-

tions compared to regular equivalents, and also had a

lower median sugar content. Uniquely, in the white pasta

category, GF products were found to have a greater pro-

portion above high sugar thresholds but a lower median,

likely indicating the existence of outliers with a high

sugar content diverging significantly from that of most

GF white pasta products.

The Scientific Advisory Committee on Nutrition guide-

lines advise that the average intake of ‘free sugars’ should

not exceed 5% of total dietary energy, aiming to reduce

Table 5 Proportion of prescribed gluten-free (GF) compared to

commercial GF products classified with a high and medium nutrient

content across 10 food categories in the UK*

Food category n

Nutrient classification (high/medium)

Total fat Saturated fat Sugar Salt

% % % %

Brown bread

Prescribed GF 29 86.2 10.3 10.3 96.6

Commercial GF 38 97.4 2.6 5.3 100.0

P 0.850 0.187 0.433 0.249

White bread

Prescribed GF 48 66.7 10.4 27.1 97.9

Commercial GF 48 89.6 6.3 25.0 100.0

P 0.007 0.460 0.816 0.315

Breakfast cereals

Prescribed GF 9 33.3 0.0 55.6 66.7

Commercial GF 99 71.7 33.3 77.8 31.3

P 0.018 0.038 0.135 0.032

White flour

Prescribed GF 25 8.0 4.0 28.0 24.0

Commercial GF 44 45.5 14.0 13.6 27.3

P 0.001 0.193 0.142 0.766

Wholegrain flour

Prescribed GF 11 9.1 0.0 54.5 45.5

Commercial GF 3 33.3 0.0 0.0 33.3

P 0.287 – 0.910 0.707

Pizza bases

Prescribed GF 6 83.3 66.7 50.0 100.0

Commercial GF 5 100.0 0.0 40.0 100.0

P 0.338 0.022 0.740 –

Wholegrain pasta

Prescribed GF 5 0.0 0.0 0.0 0.0

Commercial GF 9 55.6 0.0 0.0 0.0

P 0.038 – – –

White pasta

Prescribed GF 40 7.5 2.5 0.0 5.0

Commercial GF 71 12.7 0.0 9.9 7.0

P 0.399 0.181 0.040 0.037

Crackers

Prescribed GF 13 69.2 69.2 30.8 100.0

Commercial GF 76 59.2 46.1 17.1 72.4

P 0.494 0.122 0.247 0.030

Biscuits

Prescribed GF 11 100.0 90.9 100.0 100.0

Commercial GF 89 100.0 100.0 94.4 73.0

P – 0.004 0.420 0.048

*Data are the percentage of foods classified with a high and medium

nutrient (total fat, saturated fat, sugar and salt) content according to

the UK DH front-of-pack traffic light labelling (24). Differences in nutri-

ent content between prescribed and commercial GF products assessed

using a chi-squared test.

Values in bold are significant (P < 0.05).
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risk of dental caries and excess energy consumption (42).

However, the lack of discernable pattern of median sugar

content or proportion of high sugar items per category

challenges the idea that choosing either GF or regular

items would increase the consumer’s likelihood of exceed-

ing this guideline daily threshold. Discerning consumers

may instead benefit from understanding the food

categories more likely to contain high sugar products,

and choosing products within that category based on a

comparison of individual labels.

Although the sodium derived from salt is an essential

nutrient, there is a strong association between salt and

increased risk of high blood pressure and cardiovascular

disease (43). Most people in the UK consume around 8 g

Table 6 Nutritional content of prescribed gluten-free (GF) compared to commercial GF products across 10 food categories*

Food category

Nutrient content (per 100 g)

n % products

Total fat (g) Saturated fat (g) Sugar (g) Salt (g)

Median IQR Median IQR Median IQR Median IQR

Brown bread 67

Prescribed GF 29 43.3 6.60 4.00–9.80 1.10 0.50–1.25 3.10 1.35–4.40 1.00 0.83–1.25

Commercial GF 38 56.7 7.15 5.68–10.33 0.75 0.50–1.00 2.50 2.10–3.35 0.78 0.70–1.00

P 0.260 0.092 0.825 0.004

White bread 96

Prescribed GF 48 50.0 4.79 2.93–6.86 0.70 0.33–1.20 3.35 2.20–5.38 1.00 0.84–1.25

Commercial GF 48 50.0 5.80 4.70–8.10 0.55 0.40–0.90 3.35 1.93–5.20 0.90 0.75–1.00

P 0.082 0.609 0.956 0.003

Breakfast cereal 108

Prescribed GF 9 8.3 1.90 1.00–4.75 0.30 0.25–0.90 6.50 1.40–7.75 0.80 0.00–1.65

Commercial GF 99 91.7 5.60 2.80–15.40 1.00 0.50–1.80 15.00 6.50–24.40 0.10 0.03–0.50

P 0.005 0.027 0.010 0.118

White flour 69

Prescribed GF 25 36.2 0.60 0.30–1.50 0.30 0.06–0.50 3.70 0.45–5.70 0.02 0.02–0.34

Commercial GF 44 63.8 2.65 0.90–6.95 0.50 0.13–1.00 0.90 0.10–2.73 0.03 0.00–0.69

P 0.002 0.098 0.076 0.738

Wholegrain flour 14

Prescribed GF 11 78.6 1.30 0.50–2.20 0.50 0.20–0.70 5.60 1.00–8.50 0.30 0.04–1.70

Commercial GF 3 21.4 3.00 0.90–6.20 0.80 0.20–1.00 1.10 0.50–3.00 0.13 0.00–1.00

P 0.291 0.555 0.225 0.555

Pizza bases 11

Prescribed GF 6 54.5 8.95 4.23–12.60 1.80 0.50–2.95 4.65 0.60–8.60 1.28 1.08–1.56

Commercial GF 5 45.5 4.80 4.05–7.40 0.60 0.30–1.00 2.90 1.05–7.90 0.98 0.70–1.10

P 0.247 0.177 0.792 0.030

Wholegrain pasta 14

Prescribed GF 5 35.7 1.80 1.50–2.10 0.40 0.25–0.50 1.40 1.00–4.40 0.03 0.02–0.30

Commercial GF 9 64.3 3.60 2.40–3.70 0.70 0.40–0.71 0.60 0.60–0.70 0.00 0.00–0.03

P 0.004 0.112 0.060 0.147

White pasta 111

Prescribed GF 40 36.0 1.40 0.90–1.80 0.10 0.00–0.40 1.00 0.80–1.50 0.00 0.00–0.03

Commercial GF 71 64.0 1.30 0.95–1.60 0.20 0.10–0.50 0.50 0.20–1.60 0.03 0.00–0.10

P 0.438 0.052 0.002 0.050

Crackers 89

Prescribed GF 13 14.6 12.80 2.35–17.00 5.90 0.75–9.25 3.00 1.90–5.45 1.40 0.98–1.80

Commercial GF 76 85.4 6.50 2.05–16.95 1.20 0.50–5.85 1.55 0.65–3.58 1.23 0.30–1.88

P 0.423 0.121 0.072 0.282

Biscuits 100

Prescribed GF 11 11.0 19.00 16.00–26.00 9.00 5.70–13.00 21.00 20.00–22.00 0.90 0.75–1.00

Commercial GF 89 89.0 22.30 18.70–28.00 11.20 8.40–15.85 30.10 23.20–37.75 0.60 0.30–1.02

P 0.134 0.101 0.001 0.048

*Differences in nutrient content between prescribed GF and commercial GF products assessed using an independent samples Mann–Whitney U-test.

IQR, interquartile range.

Values in bold are significant (P < 0.05).
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of salt each day, which is in excess of the recommended

intake level of 6 g per day (43,44). The present study found

that GF items had higher proportions of high salt prod-

ucts for white flour, wholemeal flour and biscuits than

regular items (see Supporting information, Table S1) and

that significant differences found for salt content were

more often a result of prescribable GF foods having more

high and medium salt content foods and higher medians

than nonprescribable items (Tables 5 and 6). This could

mean that those individuals on GF diets may be consum-

ing more salt if more of the staple products are within

the higher salt classifications. However, estimates from

the INTERMAP study suggest that over 50% of salt con-

sumed in the UK is sourced from food items not

explored in the present study (e.g. red meats, vegetable

products, dairy and soups) (45). A comparison of weighed

food records from individuals following GF and non-GF

diets would provide further insight.

Fibre content varied depending on the categories exam-

ined, with significantly higher fibre found in regular white

and wholegrain pasta compared to GF equivalents. GF

breads were significantly higher in fibre than regular

products for white and brown breads, but lower for

breakfast cereals, reflecting the same findings as Wu et al. (15)

in Australia. Other studies found that no significant dif-

ference existed between fibre content of GF and regular

items across all food categories (18,46), and that GF breads

contained a ‘good’ amount of fibre (at least 3 g per

100 g) (9). This could be a result of manufacturers

responding to previously published data on deficiencies

of fibre in the GF diet (47) by improving the texture of

cereal products with the addition of ingredients such an

hydrocolloids and inulin, as well as pseudo-cereals such

as amaranth and quinoa (48,49).

GF products were found to have significantly lower

protein content than regular equivalents across nine of 10

food categories (the biscuit category the only exception,

with no significant difference). These findings are consis-

tent with prior research from other countries showing a

lower protein content in GF foods (9,15,16,18), indicating

that the removal of the gluten protein can impact the

overall protein intake from cereal and grain-based prod-

ucts. Approximately 23% of dietary protein is obtained

from cereals in the UK (50), with 11% coming from

bread, indicating that there is potential for a reduction in

protein intake when wheat-based products are replaced

by GF foods. Although this may have little clinical impor-

tance for those on a GF diet who consume protein from

meat, fish, eggs and dairy products, those on strict vegan

diets (containing no animal proteins) may potentially be

at more risk of an inadequate protein intake.

The present study found that GF products were signifi-

cantly more expensive than regular equivalents, as

reported previously (19,20,37,51–53). In the UK, Singh and

Whelan (20) found that GF versions of wheat-based foods

(n = 10) cost 76–518% more that regular versions

(P < 0.001) and Burden et al. (19) found that commonly

purchased GF foods were 4.1 times more expensive than

regular equivalents (P < 0.0001). In Brazil, a significant

difference in cost between GF and regular products was

reported for bread (P < 0.01) but not for pasta (51). The

difference in cost appears to be particularly disparate in

flour and bread products as a result of the high cost of

alternative grains to replace wheat (e.g. rice, millet and

tapioca). Furthermore, expertise is needed to develop GF

foods and maintain the organoleptic properties associated

with the gluten protein, resulting in higher product costs.

In light of the significantly higher cost of GF foods

(159% more expensive than regular) and the recent

reduction or withdrawal of GF prescriptions in some UK

National Health Service Trusts, there is the risk that indi-

viduals with coeliac disease who are not be able to pay

higher prices of GF foods may reduce adherence to their

GF diet thus compromising their short and long-term

health. Further studies are required to evaluate this.

The present study has a number of limitations. First,

direct chemical analysis of food was not undertaken,

resulting in a reliance on data obtained via manufacturer

and supermarket websites or product packaging.

Although indirect analyses have been used previously in

studies and shown to be a valid method of estimating

nutritional composition (15–18), reliance on anything other

than the ‘gold standard’ direct chemical analysis can

potentially introduce inaccuracies. Nutrient data on pack-

aging is commonly based on manufacturer estimation

rather than chemical analysis, and the values provided

could not be measured for errors in reporting (54). Sec-

ond, the traffic light system used to classify foods does

not provide a direct estimate of daily intake for the aver-

age consumer of GF or regular foods; however, these pro-

vide some indication of the relative difference between

the two groups. Third, the findings of this study focus on

statistically significant differences of nutrient composition

not on actual nutrient intake. As a result, it is not possi-

ble to comment on the clinical importance at an individ-

ual level. However, athough this may be small for most

individuals, the findings are likely to have greater rele-

vance at population level. The strengths of the present

analysis include a larger sample size than reported previ-

ously in the UK, a comparison of both nutrients and cost

between GF and regular foods and an additional compar-

ison between prescribed and commercially available GF

items.

Future research could investigate micronutrient content

of GF foods because an analysis of the intake of 139

adults with coeliac disease who were following a GF diet
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showed that they consumed low intakes of magnesium,

iron, zinc, manganese, selenium and folate (55). Iron, cal-

cium, and vitamin D are also particularly relevant to coe-

liac disease as a result of the increased risk of anaemia

and osteoporosis associated with the condition (10,56).

Evaluating micronutrient content would require labora-

tory analysis because legislation does not mandate that

these are listed in food labels.

In conclusion, the differences in foods categorised as

containing high and medium amounts of fat, saturated

fat, sugar and salt, and the content of fibre and protein

found in the present study confirm that nutritional com-

position of GF and regular foods are not the same across

all food categories. Those individuals adhering to a strict

GF diet might therefore be consuming manufactured

foods that are sometimes of lower nutritional quality than

the regular alternatives, although the lack of a consistent

pattern complicates the process of drawing conclusions. It

is clear however, that the differences observed indicate a

need for consumers to be discerning in their purchasing

behaviour and they should choose items according to the

nutritional quality and composition they desire from that

product. Policy-makers and manufacturers who determine

the nutritional composition of GF products have an

important role to play in ensuring that these foods are of

comparable nutritional quality compared to the regular

products they replace.
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Abstract

Background: This project aimed to understand the details of the 5-a-day

fruit and vegetable (FV) message (which foods are included, portion sizes,

the need for variety, reasons for consumption) least known by UK con-

sumers, and most associated with low FV consumption.

Methods: Study 1 assessed FV consumption, knowledge of the details of the

message, and relationships between these, using a short questionnaire

administered face-to-face to an opportunity sample of one large UK city.

Study 2 assessed the same variables using a comprehensive postal question-

naire administered across the UK to a representative population sample.

Results: Five hundred and seven respondents completed Study 1 and 247

respondents completed Study 2. The majority of individuals in both studies

were aware of the 5-a-day message and could recount this correctly. In both

studies, however, knowledge of the details of the message was low, and

lower knowledge was associated with lower FV consumption. Respondents

had lowest knowledge of the details of the message related to portion sizes

and the need for variety. However, FV consumption was not independently

associated with knowledge of any one aspect of the message.

Conclusions: These findings suggest that, although most of the UK popula-

tion sampled were aware of the 5-a-day FV message and could recount this

correctly, details of the 5-a-day FV message were not well known, and that

FV consumption was related to this knowledge. These findings suggest that

strategies to increase FV consumption will benefit from increasing UK con-

sumers’ knowledge of the details of the 5-a-day FV message.

Introduction

A high consumption of fruits and vegetables (FV) is

associated with reduced risk of a number of global

health concerns(1–10) and, as a result, the World Health

Organisation (WHO) currently recommends the con-

sumption of at least 400 g FV per day (3–6). Govern-

ments around the world have operationalised and

promoted the WHO recommendations with respect to

the recommended consumption of a number of portions

of FV per day, which, in the UK, currently comprises

the consumption of five 80g portions of different FV

per day, or the 5-a-day FV message (11,12). The impacts

of these population-wide promotional campaigns for

consumption, however, appear limited (13–16). Popula-

tions appear largely aware of the campaigns (13,15–19)

and message awareness has been associated with

improved consumption (15,17,20,21) but, despite the cam-

paigns, population FV intakes in Europe, in the USA

and across the world all remain low (15,22–26).

Reasons for the low implementation of FV messages,

despite awareness of the campaigns, can be suggested. For
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message implementation, individuals are required to

understand which foods are included in the recommenda-

tions, as well as how much of each food is required and

that a variety of these foods are required (11,12). Some

researchers would also argue that knowledge of the rea-

sons for consumption may also be necessary (27,28). Vari-

ous qualitative studies suggest low understanding or

confusion surrounding each of these particular aspects of

the FV message (27–31). Dixon et al. (30) report confusion

about numbers of servings and the size of servings. Dibs-

dall et al. (29) and Carter et al. (27) report confusion

regarding portion sizes and the necessity and benefits of a

high FV consumption. In a study by Herbert et al. (31)

and a study of our own (28), participants report difficul-

ties with all three main aspects of the message (which

foods are included, portion sizes and the need for

variety).

Questionnaire studies also report poor knowledge

specifically of portion sizes (13,18–20) but, to our knowl-

edge, no questionnaire study to date has investigated

population-wide knowledge of all four individual aspects

of the 5-a-day message that may be important for mes-

sage implementation (which foods are included, portion

sizes, need for variety and reasons for consumption), nor

has this detailed knowledge been investigated in relation

to FV consumption. Identification of which aspect(s) of

the 5-a-day message create the greatest confusion, as well

as the associations between knowledge and FV consump-

tion, may demonstrate a public health education need

and allow maximal efficiency of any ensuing public health

campaign.

This project aimed to understand the aspect(s) of the

5-a-day FV message of most confusion for UK con-

sumers and most associated with poor FV consumption.

Two questionnaire studies were undertaken. Study 1

used a short seven-item questionnaire administered face-

to-face to an opportunity sample on the streets of one

large UK city. Study 2 used a comprehensive 10-item

postal questionnaire administered across the UK to a

representative population sample. Both studies assessed

FV consumption and knowledge of the 5-a-day FV mes-

sage and investigated relationships between these vari-

ables. Study 1 was intended to describe a snap-shot of

self-reported FV message awareness and knowledge, free

from the reporting biases of many questionnaire studies.

Study 2 was intended to expand and enhance the under-

standing obtained from Study 1. Ethical approval for

both studies was obtained from the Research Ethics

Committee of Bournemouth University, UK, prior to

commencement, and both studies were run in accor-

dance with the Ethical Guidelines of the British Psycho-

logical Society.

Study 1

Method

Study 1 used a short seven-item questionnaire adminis-

tered face-to-face to an opportunity sample on the streets

of one large UK city.

Questionnaire

The questionnaire consisted of seven short open-response

questions: one question on FV consumption, three ques-

tions on self-perceived FV knowledge and three questions

on demographic characteristics. These questions were

respectively: ‘1. How many portions of fruit and vegeta-

bles do you think you consume per day, on average?’; ‘2.

Have you heard of the 5-a-day message?’, ‘3. What do

you think it means?’, ‘4. Which aspect or aspects of the

message do you think is/are most confusing? for example,

do you know what counts as a fruit or vegetable?, or how

much is needed for a portion?, or do you know you need

5 different fruits and vegetables?, or why you should be

eating fruits and vegetables?’; ‘5. Gender?’, ‘6. Age by dec-

ade?’, and ‘7. How would you describe your current or

most recent occupation if retired? – manual worker, non-

manual worker, manager or professional or no job?’.

These questions were designed to elicit simple self-report

answers, reflecting each individual’s consumption and

knowledge as far as they were aware. Individuals who

were not aware of the 5-a-day message were not asked

questions 3 and 4 but, instead, were given the details of

the message. An early version of the questionnaire asked

‘4. Is there anything about the message you find confus-

ing?’; thus, confusion was not assumed. This question,

however, elicited very little further detail when piloted to

a sample of 25 respondents from the same source as our

final sample, and so it was replaced. No other amend-

ments to the questionnaire were made following piloting.

Questionnaire administration

Researchers administered the questionnaire face-to-face

on the streets of Bournemouth, UK, to all adults who

were willing to stop, able to answer the questions, and

resided locally. Bournemouth is a city on the South coast

of England of diverse socio-economic status. On two sep-

arate days during June 2014, three researchers (KMA, KK,

ES) were positioned on a major shopping street and near

central bus stops in Bournemouth City Centre, and all

passers-by from 10.00 to 12.00 h and from 14.00 to

16.00 h were asked if they would be willing to stop to

answer ‘a five-minute survey on fruits and vegetables’.

Efforts were made to ask all types of individuals, and so

increase demographic variety and generalisability. All

individuals who were willing and suitable completed the
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survey. Individuals who were not able to answer the ques-

tions as a result of language or cognitive difficulties, and

individuals who were not local residents (e.g. holidaymak-

ers), were thanked for their time and not questioned

further.

Data analysis

Data were entered into and analysed in SPSS. Descriptive

statistics were used to describe responses to all questions.

Differences between socio-demographic groups were

investigated using chi-squared tests. Impacts of message

awareness and message knowledge on FV consumption

were investigated using t-tests and analysis of variance.

There were no missing data. FV consumption data were

normally distributed.

Questionnaire responses

Complete responses were obtained from 507 suitable indi-

viduals. Demographic details are given in Table 1.

Fruit and vegetable consumption

Mean (SD) self-reported FV consumption was 3.7 (1.8)

portions per day (range 0–10 portions).

Awareness of the 5-a-day message

Of 507 individuals, 450 (88.8%) were aware of the 5-a-

day FV message and all of these recounted the message

correctly. More individuals in both the youngest and old-

est age groups were unaware of the message than would

be expected (v2 = 17.03, d.f. = 7, P = 0.02), although no

differences were found dependent on gender or occupa-

tion group (largest (v2 = 8.66, d.f. = 5, P = 0.12).

Individuals who were aware of the message reported

greater FV consumption [mean (SD) = 3.9 (1.8) portions

per day] than those not aware [mean (SD) = 2.8 (1.4)

portions per day] (t505 = 4.42, P < 0.01).

Knowledge of the 5-a-day message

In those who were aware of the message (n = 450),

aspects of the FV message of greatest confusion are given

in Table 2. FV consumption was higher in those who

reported no confusion [mean (SD) = 4.1 (1.8) portions

per day] than in those who reported any confusion

[mean (SD) = 3.5 (1.7) portions per day] (t431 = 3.35,

P < 0.01). However, there was not one aspect of the mes-

sage that caused more confusion than any other

(F5,190 = 1.26, P = 0.29).

Study 2

Method

Study 2 used a comprehensive 10-item postal question-

naire administered across the UK, to a representative

population sample.

Questionnaire

The questionnaire consisted of two questions on FV con-

sumption, two questions on awareness of the 5-a-day

message, four questions on knowledge of the details of

the message, and two questions on demographic and life-

style characteristics, in this order.

Table 1 Demographic details of the sample obtained for Study 1

(n = 507)

Characteristic Description

Number (%) of

respondents

Gender Male 190 (37.5)

Female 314 (61.9)

Age Individuals aged <20 years 165 (32.5)

Individuals aged 20–29 years 13 (2.6)

Individuals aged 30–39 years 67 (13.2)

Individuals aged 40–49 years 55 (10.8)

Individuals aged 50–59 years 69 (13.6)

Individuals aged 60–69 years 61 (12.0)

Individuals aged 70–79 years 48 (9.5)

Individuals aged ≥80 years 26 (5.1)

Employment Professionals 93 (18.3)

Skilled non-manual workers 115 (22.7)

Skilled manual workers 80 (15.8)

Nonskilled manual workers 73 (12.4)

Students 118 (23.3)

Unemployed 37 (7.3)

Table 2 Aspects of the fruit and vegetable (FV) message of greatest

confusion, in those who were aware of the message - Study 1 (n = 450)

Aspect of the message

Number (%) of

respondents*

Confused by which foods count as fruit and

vegetables

23 (5.0)

Confused by how much was needed for a

portion

135 (29.9)

Confused by the need for 5 different fruits and

vegetables

27 (5.9)

Confused by the reasons for consuming fruit

and vegetables

10 (2.2)

Thought the number 5 referred to 5 fruits and

5 vegetables per day

4 (0.9)

Thought the number was more or less than 5 4 (0.9)

Not confused by any aspect of the message 240 (53.3)

*Percentages do not total 100% because multiple responses were

allowed.
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FV consumption was assessed using two open-response

questions. The first question was used to calculate quanti-

ties of FV consumed by the respondent at various time

points (before breakfast, breakfast, morning, lunch, after-

noon, evening meal, evening) on a typical weekday and

weekend day. Amounts were reported as household mea-

sures (e.g. tablespoons) and converted into portions by a

researcher. Prompts were included to ensure considera-

tion of all types of fruits and vegetables. The second

question asked respondents to estimate overall FV con-

sumption using the question ‘How many portions of fruit

and vegetables do you think you consume per day, on

average?’. The questions were used to determine calcu-

lated and estimated FV consumption, respectively, and

demonstrate any discrepancies between the two measures.

To assess awareness of the message, respondents were

asked two open-response questions on awareness of the

5-a-day FV message ‘Are you aware of the 5-a-day FV

message?’ and ‘What do you think it means?’.

FV knowledge was assessed in all respondents who were

aware of the message, using four structured closed-

response questions on: (1) the foods that are included in

the message; (2) the portion sizes that are required for

the message; (3) the variety that is required for the mes-

sage; and (4) the reasons for FV consumption. The ques-

tion on the foods that are included in the message asked

respondents whether 35 commonly consumed food

items (23) (five standard fruits, five standard vegetables,

five processed fruits, four processed vegetables, three

pulses, five composite dishes, four types of potatoes and

four obvious errors (coffee, chocolate, jam, wine)] were

considered FV according to the message, using response

options ‘yes’, ‘no’, ‘don’t know/not sure’. The question

on portion sizes asked respondents to specify the number

of FV portions in example quantities of 27 commonly

consumed food items (23) (four standard-sized fruit, four

small fruit, four large fruit, 10 standard vegetables, five

composite dishes). The question used the format ‘Accord-

ing to the 5-a-day FV message, how much of a portion

would be provided by: 1 apple?’; ‘half a banana?’; ‘7 cher-

ries?’; etc. Response options were ‘0’, ‘1/3’, ‘1/2’, ‘1’, ‘2’,

‘don’t know/not sure’. The question on the variety

required for the message asked respondents to specify the

number of portions that would be provided in a day, if a

person consumed 15 combinations of specified portions

of FV. Eight combinations used standard single portions

of FV and seven combinations used duplicate portions of

FV that should only be counted as one portion (e.g. three

bananas). The question used the format ‘According to the

5-a-day message, how many portions would be provided

if a person consumed the following in a single day: one

apple, one banana, and one glass of orange juice’?; ‘three

bananas’?; etc. Response options were ‘0’, ‘1’, ‘2’, ‘3’, ‘4’,

‘don’t know/not sure’. The question on reasons for the

message asked respondents whether 25 different health

conditions were impacted by FV consumption, using

response options ‘yes, and there is plenty of evidence for

this’ (11 conditions), ‘yes, possibly, but there is only a lit-

tle evidence for this’ (10 conditions), ‘no’ (four condi-

tions), ‘don’t know/not sure’. All questions were designed

to allow a detailed understanding of participants’ knowl-

edge of each of the aspects of the 5-a-day FV message.

For all questions, a correct response, based on current

recommendations from the UK Government (12), was

scored +1, an incorrect response was scored �1, and

‘don’t know/not sure’ was scored 0. Missing values were

also completed with 0 where found. Respondents who

were unaware of the message were asked to bypass the

knowledge questions, and complete only the following

demographic and lifestyle questions. The complete ques-

tionnaire is provided in supplementary materials.

Demographic and lifestyle characteristics assessed were:

gender, age, marital status, living status, region of resi-

dence, number of years of education, smoking habits, alco-

holic drinking habits, dietary supplement taking habits,

height and weight (used to calculate body mas index) and

month of questionnaire completion. These characteristics

have all previously been associated with FV consumption

and dietary knowledge(13,14,16,17,20–22,25,31–33). The complete

questionnaire is provided in Appendix S1.

Questionnaire administration

The questionnaire was administered by post to 1200 indi-

viduals residing across the whole of the UK in 2013 and

to 500 additional individuals in 2015. Names and

addresses were obtained for a sample of individuals repre-

sentative of the UK population according to the UK 2011

census in gender, age, and region of residence from data

sampling company SampleAnswers (London, UK). Ques-

tionnaires were sent to 100 individuals per month from

January to December 2013. Questionnaires were sent

throughout the year to capture seasonal variation in fruit

and vegetable intake but, from this initial questionnaire

administration, disproportionately low responses were

obtained from young people and in the months of Jan-

uary, February, May, September and October; thus, a fur-

ther 100 questionnaires from the original sample and a

further 10 questionnaires for Bournemouth University

students were administered in these months in 2015.

Statistical analysis

Data were entered into SPSS and analysed using descriptive

statistics and multiple linear regression. Only question-

naires with at least one measure of FV consumption and

less than 20% missing data were used. Missing data were

completed with ‘don’t know/not sure’ responses. Multiple
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linear regression models investigated associations between

calculated and estimated FV consumption and knowledge

of the 5-a-day FV message, where FV consumption was

predicted by each aspect of message knowledge. Demo-

graphic and lifestyle characteristics were also included in

all models to account for known variation between FV

consumption, knowledge and various demographic and

lifestyle characteristics. Scores out of 100 (percent knowl-

edge) were used in regression models comparing knowl-

edge of the different aspects of the message to allow

comparability.

Questionnaire responses

Of 1750 questionnaires, complete responses were obtained

from 247 (14%) individuals. Details of the sample are

given in Table 3. The sample was representative of the

UK population in terms of age (v2 = 10.9, d.f. = 7,

P > 0.05), although more females and more individuals

living in the South completed the questionnaire than

would have been expected (smallest v2 = 11.8, d.f. = 1,

P < 0.05). Number of questionnaires completed per

month was even across the year (v2 = 15.4, d.f. = 11,

P > 0.05).

Fruit and vegetable consumption

Mean (SD) calculated FV consumption was 4.2 (2.0) por-

tions per day (range 0–9 portions) and mean (SD) esti-

mated FV consumption was 4.1 (1.6) portions per day

(range 0–10 portions). These two measures were highly

correlated (r = 0.53, P < 0.01) and did not significantly

differ (t246 = 0.79, P = 0.43). Calculated FV consumption

was higher in females than males (t240 = 2.20, P = 0.03)

and was positively associated with taking dietary supple-

ments (r = 0.13, P = 0.04). Estimated FV consumption

was higher in married than non-married individuals

(t241 = 4.53, P < 0.01) and was associated with a higher

age (r = 0.31, P < 0.01) and taking dietary supplements

(r = 0.13, P = 0.04).

Awareness of the 5-a-day message

Of 247 individuals, 239 (96.8%) were aware of the 5-a-

day FV message, and all those who recounted the message

(209 individuals; 87.4%) did so correctly. Differences

between those who were and were not aware of the mes-

sage were not investigated as a result of the low numbers

who reported not being aware of the message and then

completed the questionnaire.

Knowledge of the 5-a-day message

Number of correct responses to each of the knowledge

questions is given in Table 4. Knowledge of all individual

aspects of the message were correlated (smallest r = 0.16,

P = 0.01). Percentage knowledge was higher for which

foods are included > reasons for consumption > portion

sizes > the need for variety (smallest t238 = 6.23,

P < 0.01).

Total knowledge was higher in married than non-mar-

ried respondents (t234 = 5.42, P < 0.01) and was associ-

ated with a higher age, living further South and smoking

less (smallest r = �0.19, P < 0.01). Knowledge of which

foods are included was higher in females than males

(t233 = 3.70, P < 0.01). Knowledge of portion sizes and

reasons for consumption was higher in married than

non-married respondents (smallest t234 = 4.28, P < 0.01)

and was associated with a higher age, living further South

and smoking less (smallest r = �0.13, P = 0.04). Knowl-

edge of the need for variety was higher in married than

non-married respondents (smallest t234 = 2.17, P = 0.03).

To further explore the sources of errors for each of the

types of knowledge, number of correct answers to each of

the individual elements were also investigated. Mean (SD)

scores out of 100 are provided in Table 5 for each

question.

In relation to the question on which foods are

included, more correct answers were obtained for the

questions on standard fruits > standard vegetables, pro-

cessed fruit and obvious errors > processed vegetables

and pulses > potatoes > composite dishes (smallest

t238 = 2.85, P < 0.01). Considering the question on por-

tions sizes, more correct answers were obtained for

Table 3 Demographic details of the sample for Study 2 (n = 247)

Characteristic Description

Number (%) of

respondents

Gender Males 80 (32.4)

Females 167 (67.6)

Age Individuals aged <20 years 27 (10.9)

Individuals aged 20–29 years 53 (21.4)

Individuals aged 30–39 years 30 (12.1)

Individuals aged 40–49 years 24 (9.7)

Individuals aged 50–59 years 32 (13.0)

Individuals aged 60–69 years 36 (14.6)

Individuals aged 70–79 years 25 (10.1)

Individuals aged ≥80 years 11 (4.4)

Marital status Married 103 (41.7)

Single/divorced/separated 140 (56.7)

Living status Living alone 42 (17.0)

Lving with others 201 (81.4)

Region of

residence

Scotland and Northern Ireland 17 (6.9)

North England 22 (8.9)

Midlands and Wales 46 (18.6)

South 158 (64.0)
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questions on standard fruits > large-sized fruit > small-

sized fruit, standard vegetables and composite dishes

(smallest t238 = 3.32, P < 0.01). Considering the question

on the need for variety, more correct answers were given

in response to the questions using standard combina-

tions > questions using combinations involving duplicates

(t238 = 16.45, P < 0.01). Considering the question on rea-

sons for consumption, more correct answers were given

for the questions on conditions not associated with

FV > conditions definitely associated with FV consump-

tion > conditions possibly associated with FV consump-

tion (smallest t238 = 2.20, P = 0.03).

Knowledge of the message and fruit and vegetable

consumption

Both calculated and estimated FV consumption were pre-

dicted by total number of correct answers to the knowl-

edge questions (calculated: beta = 0.15, P = 0.06;

estimated: beta = 0.17, P = 0.02). When individual types

of knowledge were assessed, both calculated and esti-

mated FV consumption were predicted by number of cor-

rect answers to the which foods are included question

(smallest beta = 0.15, P = 0.03), the portion size question

(smallest beta = 0.24, P < 0.01) and the reasons for

Table 4 Mean (SD) range and minimum and maximum possible (max. poss.) number of correct answers to the questions on (1) which foods are

included in the message; (2) portion sizes; (3) the need for variety; and (4) reasons for consumption – Study 2 (n = 239)

Mean* SD Min.*, Max. Min.*, Max. poss.

Which foods are included in the 5-a-day FV message – scores

(scores out of 100)

20.8 (59.4)a 6.9 (19.6) �17, 35 �35, 35

Portion sizes for the 5-a-day FV message – scores (scores out of 100) 3.9 (14.4)c 8.6 (31.7) �19, 18 �27, 27

Need for variety in the 5-a-day FV message – scores (scores out of 100) �0.6 (�4.0)d 6.0 (40.0) �13, 15 �15, 15

Reasons for consumption – scores (scores out of 100) 7.0 (27.6)b 7.2 (28.9) �15, 20 �25, 25

Total 30.1 20.0 �23, 80 �102, 102

a,b,c,dDifferent lowercase superscript letters indicate significant differences between questions (P < 0.01).

*A negative score implies more incorrect answers than correct answers.

Mean (SD) scores out of 100 were also calculated to allow comparison between knowledge of the different aspects of the message. FV, fruit and

vegetable.

Table 5 Mean (SD) number of correct answers scored out of 100 for each knowledge question – Study 2 (n = 239)

Mean* SD

Which foods are included in the 5-a-day FV message

Standard fruit (e.g. apple) (5 items) 97.3a 15.6

Standard vegetables (e.g. green beans) 86.8b 24.7

Processed fruit (e.g. tinned pineapple) 83.8b 31.2

Processed vegetables (e.g. fried onion) 42.1c 48.0

Pulses (e.g. lentils) 38.0c 60.9

Composite dishes (e.g. stew) (1/3 meat, 1/3 onions and root vegetables, 1/3 potatoes) �0.1e 60.1

Potatoes (e.g. chips) 27.5d 57.6

Obvious errors (e.g. wine) 87.1b 24.7

Portion sizes for the 5-a-day FV message

Standard fruit (e.g. one apple) 44.2a 29.8

Small-sized fruit (e.g. 7 cherries) 8.9c 54.8

Large sized fruit (e.g. quarter of a melon) 19.9b 41.8

Standard vegetables (e.g. one tablespoon of green beans) 4.6c 33.3

Composite dishes (e.g. 3 tablespoons of stew) (1/3 meat, 1/3 onions and root vegetables, 1/3 potatoes) 1.1c 49.9

Need for variety in the 5-a-day FV message

8 straightforward combinations (e.g. one apple, one banana, one glass of fruit juice) 16.3a 47.2

7 combinations involving duplicates (e.g. 3 bananas) �27.1b 57.2

Reasons for consumption

Conditions definitely associated with FV consumption (e.g. stroke) 29.4b 37.2

Conditions possibly associated with FV consumption (e.g. sunburn) 21.1c 40.3

Conditions not associated with FV consumption (e.g. measles) 38.4a 48.4

a,b,c,d,eDifferent lowercase superscript letters indicate significant differences between question parts (P < 0.05).

*A negative score implies more incorrect answers than correct answers.

FV, fruit and vegetable.
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consumption question (smallest beta = 0.16, P = 0.03)

but, when included together, no one aspect of knowledge

was more important than the other two (largest

beta = 0.18, P = 0.11).

Discussion

Several key findings emerge from these two studies: (i)

the majority of individuals were aware of the 5-a-day

message and could recount this correctly (Studies 1 and

2); (ii) awareness of the message was associated with

greater FV consumption (Study 1); (iii) potential confu-

sion over the details of the message was high (Study 1)

and knowledge of the details of the message was low

(Study 2); (iv) the elements of the message of greatest

confusion/lowest knowledge related to portion sizes

(Studies 1 and 2) and the need for variety (Study 2); (v)

knowledge differed for different types of FV and different

reasons for consumption (Study 2); (vi) greater confu-

sion/lower knowledge of the details of the message were

associated with lower FV consumption (Studies 1 and 2);

and (vii) no one element of confusion or knowledge was

associated with FV consumption (Studies 1 and 2).

Regarding awareness, high awareness of the 5-a-day

message has been reported in other populations (13,15).

We suspect that the relatively higher rates of awareness

reported in Study 2 may be the result of a reporting bias,

where individuals who were unaware of the message were

simply less likely to return the (mostly incomplete)

questionnaire and that population rates of awareness of

the 5-a-day message are likely to be closer to 85% of the

population as in Study 1. Levels of awareness of approxi-

mately 80–85% of the population have been reported

previously both in the UK (17,18) and elsewhere (13,16,27).

This awareness is likely to have resulted from a variety of

sources including Government campaigns (e.g. Change

for Life; TV, billboard and magazine advertising; local

health promotion campaigns in GP surgeries, schools and

workplaces; and advertising campaigns in supermarkets

and on food packaging) (11,13–16,18). An association

between awareness of the message or a FV message cam-

paign and higher FV consumption has also been reported

previously (15–17,20,21).

High confusion surrounding the message and low

knowledge of the details of the message have also previ-

ously been reported. Qualitative studies suggest poor

knowledge in the majority of participants (27–31) and the

few questionnaire studies that have been conducted sug-

gest poor knowledge across populations (13,18–20).

Particular confusion over portion sizes has also previ-

ously been reported (18,19,27,28,30) and both qualitative and

quantitative earlier studies suggest particular difficulties

with smaller FV items, vegetables and composite dishes as

was found in our data (19,20,28,31). Errors in particular are

suggested to be more likely, where different portion sizes

are used for different FV items (28) and this is particularly

the case for small items. Difficulties with estimating por-

tions of vegetables and the components of composite

dishes may also arise as a result of their usual small con-

tribution to a portion. Greater ease has previously been

noted where one portion is equivalent to one ‘whole’ and

‘discrete’ FV item (28,31).

Confusion over portion sizes was also, in some individ-

uals, related to confusion over the number of servings

required: in the UK, some individuals reported believing

the 5-a-day message relates to five portions of fruit and

five portions of vegetables per day (28), as was also found

here in Study 1, and, in Australia, where the FV message

specifies two fruits and five vegetables, individuals report

confusion as to whether they should consume five differ-

ent vegetables, five cups of vegetables, or five plates of

vegetables, whereas the actual recommendation is five half

cups (27).

Qualitative studies have also reported a lack of under-

standing over the need for variety. Several studies report

a failure among participants to appreciate the need for a

variety of FV for health benefits (20,28,29,31) or the need

even for fruits and vegetables (31). Correct answers were

particularly low in our data for the combinations con-

taining duplicates compared to those using single items.

The low knowledge of variety in our study may also relate

to low knowledge of portion sizes because variety was

assessed by asking for number of portions consumed in a

day, and so some (simple) portion size knowledge was

required.

Limited studies have also reported a positive

association between knowledge of portion sizes and FV

consumption (20). Nutritional knowledge is a known

predictor of healthy eating, including FV consumption
(21,32–36) and studies of other specific aspects of dietary

knowledge have been associated with specific dietary

practices and healthier diets (34–36).

Interestingly, in the present study, although total

knowledge of the 5-a-day FV message was positively asso-

ciated with FV consumption, knowledge of no one partic-

ular aspect of the message was more important than any

other aspect. These findings may plausibly suggest that it

is not one particular type of knowledge that is important

and, instead, it is the combination of all types of knowl-

edge that results in a higher FV consumption. Thus,

although consumers can highlight confusion over portion

sizes, and although portion size knowledge can be related

to FV consumption, knowledge on portion sizes is only

part of the picture, and the other elements of the message

should not be ignored. Reassuringly, these findings might

also suggest that general knowledge of all elements of the
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message may be more beneficial for consumption than

detailed knowledge of any one aspect or, alternatively,

that different consumers may struggle with different ele-

ments of the message. In both cases, it would appear that,

as a population, education is still needed on all elements

of the 5-a-day message.

Appropriate routes for this education can be suggested.

Some Government campaigns have been revised to specify

number of fruits and vegetables separately to address the

need for variety. For example, in the Netherlands, con-

sumers are asked to aim for 2 + 2 fruits and vegetables

and, in Australia, consumers are asked to aim for 2&5

fruits and vegetables, respectively (1). In New Zealand, the

campaign logo depicts a hand as a suggestion for portion

size (13). Preferences for portion size measures (grammes,

handfuls, cups, spoons), however, have been found to

vary widely (13,28,31). Alternatively, more detailed knowl-

edge may be provided via campaign and promotional

materials, such as posters, leaflets or magazine arti-

cles (11,13–16,18,28), and through increased information on

food packaging and menus (28). Other suggestions

largely incorporate knowledge as part of a wider interven-

tion (37–39). These types of intervention, however, tend to

be more complex and individually based, and although

success on an individual basis is often reported (37–39),

these types of intervention can be costly and time-con-

suming to implement and so impractical on a popula-

tion-wide basis (37).

Nonetheless, the argument for increased FV intakes on a

population-wide basis is compelling. Recent estimates sug-

gest that 1.8% total global burden of disease (40) and

approximately 16 million global disability adjusted life

years (DALYs) (40) can be attributed to inadequate FV

intakes. Estimates for the UK suggest 2–7% burden of dis-

ease (assessed using DALYs) (41) arises from inadequate FV

intakes, and that an increase in consumption of one addi-

tional FV portion per day across the population could

reduce risk of the incidence of coronary heart disease and

stroke by approximately 4% and 5%, respectively (42,43).

We make no suggestion here for the ideal route for increas-

ing knowledge of the details of the 5-a-day FV message on

a population-wide basis. Further work is clearly needed.

We also make no suggestion that increasing knowledge of

the details of the 5-a-day message may increase FV con-

sumption more effectively or efficiently than other (non-

knowledge) types of intervention. Interventions aiming to

improve taste or motivation and interventions using envi-

ronmental changes and ‘nudging’ principles are also

demonstrating some success (1,44–46).

The strengths of our research include the comparability

of the results from the two studies, our consideration of

knowledge in relation to the 5-a-day FV message and use

of detailed measures of knowledge, and also our

consideration of FV consumption. Socio-demographic

associations with FV consumption are also similar to

those found in other studies of the UK population (22,23).

Study 1 may be confounded to some extent by social

desirability (15) but, given the detail required, this is less

likely in Study 2. Conversely, Study 2 may be confounded

by possible responder bias (19), although this is unlikely

to have affected the results of Study 1. Females and indi-

viduals living in the South of the UK were over-repre-

sented in our final sample, limiting the conclusions that

can be drawn about the UK population as a whole. Both

females and those living in the South (as a result of a

warmer climate and higher affluence) are also more likely

to consume FV and more likely to hold higher FV knowl-

edge (22,23,32,33), although we have no reason to consider

that the associations between these variables would differ

by gender or region. Both studies are limited by the use

of self-report measures for FV consumption, and poor

knowledge will result in inaccuracies. Self-report measures

of dietary intake, however, are necessary and commonly

used in questionnaire studies such as these (13,18–22,47,48).

Conclusions

These findings suggest that, although most of the UK

population are aware of the 5-a-day FV message and can

recount this correctly, the details of the message are not

well known, and that FV consumption is related to this

knowledge. These findings suggest that strategies to

increase FV consumption will benefit from increasing

consumers’ knowledge of the details of all aspects of the

5-a-day FV message. The findings also suggest that great-

est confusion and least knowledge surrounds the details

of portion sizes and the need for variety, although knowl-

edge of these details does not explain FV consumption.
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Abstract

Background: Visual aids, such as food photographs, are widely used in esti-

mating food quantities in dietary surveys. The present study aimed to assess

how accurately Danish adults and children can estimate food portion sizes

using 37 series of photographs illustrating four to six different portion sizes

under real-life conditions; determine whether adults were more accurate

than children; and estimate the error caused by using portion size pho-

tographs to estimate weights of foods consumed in macronutrient calcula-

tion.

Methods: Six hundred and twenty-two adults and 109 children were

recruited in three workplace canteens and in two schools, respectively, to

estimate their lunchtime portions based on photographs. Participants were

instructed to keep the foods separated on their plate when taking lunch.

Participants thereafter estimated their own portions by looking at the rele-

vant series of photographs. The actual food portions were then weighed.

Results: The proportion of correct estimations was 42% overall (range

19–77%). The mean difference (%) between estimated and actual weight

was 17% (range 1–111%). Small portion size photographs were more often

used correctly compared to larger portion photographs. Children had as

many correct estimations as adults, although they overestimated portions

more. Participants using fractions of (or more than) one photograph to

estimate the portion of a food had significantly larger errors. When calculat-

ing the macronutrient content of a weekly menu using the estimated por-

tion sizes, protein had the largest error (29%).

Conclusions: When used in a real-life situation, the portion size pho-

tographs validated in the present study showed a certain inaccuracy com-

pared to the actual weights.

Introduction

Quantification of consumed portions is associated with

large measurement errors in most dietary assessment

methods except food weighing (1).

In epidemiological studies, including in dietary data

collection, as well as food surveillance and national diet-

ary surveys, the weighing of food portions is often not

feasible. Standard portions, household-measures, food

models and food photographs have therefore been used

as aids for the quantitative estimation of the eaten food

items (2–5). The use of standard portions assigns the same

portions to all participants and thereby underestimates

the true variation in eaten portion sizes and compromises

the ability to rank participants according to true intake.

The use of household measures to estimate intake may be
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particularly difficult for individuals who are not accus-

tomed to using household measures in food preparation.

Therefore, visual aids, such as photographs of different

portion sizes, have been widely used to improve the accu-

racy of participants when reporting food quantities (6–9).

Portion size photographs are practical to distribute to

participants in a dietary survey either in a booklet using

paper or via the Internet. Portion size photographs are

also used in the Danish National Survey of Diet and

Physical Activity 2011-13 (DANSDA 2011-13) by partici-

pants to estimate portion size for a large number of

foods (10).

Several studies have validated the accuracy of using

portion size photographs to estimate portion size (8,11–14).

However, many studies have been conducted in con-

trolled settings. In these studies, participants are invited

to the investigating unit and are presented with a number

of single preweighed foods on standard plates. Often, the

same foods weights and plates as presented on the food

photographs are used as reference measures. Participants

are asked to compare the portions presented on the plates

with the portion sizes depicted in the photographs and to

write down which photograph most closely corresponds

to the portion on the plate (8,11,12,15). This procedure has

the advantage of the same participant being able to com-

pare all of the different depicted food portions in a short

time period. In the above mentioned studies, between 15

and 52 servings were evaluated by the same participant in

one setting. This type of evaluation gives little informa-

tion about the success of the use of portion size pho-

tographs to estimate food portion sizes in a real dietary

assessment. It tests a participant’s ability to compare a

serving size of a single food with a photograph of the

exact same food. Foods eaten by individuals are often

eaten as meals with several other food items on the plate,

often overlapping and most likely appearing differently

from the foods presented in the food photographs or

with respect to the preweighed foods that participants

were asked to compare with the photographs. In a real-

life situation, people serve themselves and eat what they

give themselves, whereas, in the studies described, partici-

pants are comparing foods and portion sizes that may

not be relevant and familiar to participants, which may

introduce errors. Furthermore, this ‘laboratory’ validation

technique does not allow the calculation of how errors in

portion size estimation by photographs may influence the

subsequent nutrient calculation because single food items

are evaluated, in contrast to meals that allow for

meaningful nutrient calculation.

The present study aimed to assess how accurately Dan-

ish adults and children can estimate food portion sizes

under realistic eating situations using photographs of

foods; determine whether adults were more accurate than

children; determine whether the option to specify frac-

tions of a portion size image or to choose from two or

more images to describe the portion was just as accurate

as choosing the image that came closest to the portion

size; and investigate the influence of estimating portion

sizes by photographs or by weight on the calculation of

macronutrient intake from a weekly lunch menu.

Materials and methods

Food photographs

The food photographs used in the present study were

developed for use in the DANSDA 2011–13 among

4–75 year olds. The DANSDA 2011–13 uses a 7-day pre-

coded food record where participants continuously record

what they have eaten, and the portion sizes are given in

predefined household measures (e.g. cups, glasses and

spoons) or as estimated from 41 series of photographs of

different portion sizes.

In the present study, 37 colour portion size photo-

graphic series were included. Each photographic series

included up to six photographs of increasing and, for fat

spread, decreasing portion sizes. The selection of food

items for the food photographs was based on food items

that both contribute significantly to energy and/or nutrient

intake, as well as food items that would be difficult to esti-

mate by household measures (e.g. meat, fish, chicken cuts,

vegetables, casseroles, filling on bread, rice, pasta, potatoes

and other voluminous foods). The foods depicted in the

photographic series represented the most commonly eaten

foods and dishes in Denmark.

As suggested by Nelson et al. (16), the optimal number

of photographs in each series is between four and eight,

and six photographs (9 9 6 cm) were chosen as optimal

for the DANSDA. For two of the photographic series, fat

spread on rye bread and fat spread on wheat bread, only

four photographs were chosen. As a result of the small

increment in grams between the small and large portion

of fat spread, it would be difficult to determine the differ-

ence among portions with more photographs within the

weight range. Nelson et al. (16) also recommend an equal

number of photographs in a photographic series to avoid

participants always choosing the middle photograph (16).

The two smallest portions represented on photographs A

and B were considered ‘Small’. The two middle size por-

tions represented on photographs C and D were consid-

ered ‘Medium’. The two largest portions represented on

photographs E and F were considered ‘Large’. For fat

spread on bread with only four portion size photographs,

the smallest was considered ‘Small’, the two middle were

considered ‘Medium’ and the largest ‘Large’.

The weights depicted on the photographs were based

on a survey investigating common food portion weights
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in Denmark among 258 children and adults (17). The

weight intervals were equal increments between the 5th

and 95th percentile, and were adjusted slightly to repre-

sent a clear visual progression among photographs. Fur-

thermore, a suitable camera angle of 52 degrees for

casseroles, meat, vegetables, potatoes/rice and pasta, and

confectionary; 25 degrees for fat spread and filling on

bread; and 35 degrees for cake was applied to clearly

demonstrate the volume of the foods (height and/or cir-

cumference), and was based on a typical eating situation

applying to the specific foods. Finally, the same size-

relationship between the different photographic series was

ensured. Most food photographs displayed the foods on a

white plate measuring 27/22 cm (outer/inner diameter),

which is the most commonly bought plate size in Den-

mark, including cutlery as a reference measure and using

a light grey colour as background. Chicken pieces and fat

spread were displayed on a large cutting board containing

all portion sizes, with one image size of 16 9 19 cm.

Candy and chocolate were displayed directly on the

background.

Subjects

Six hundred and twenty-two adults (19–68 years) and

109 children (8–12 years) participated in the validation

study. The adults were recruited from three companies

and the children through recruiting whole school classes

from two different schools in the Copenhagen area. In

one of the schools, the children brought packed lunches

from home, whereas the other had a school lunch buffet

programme. All of the children in school on the days of

measuring participated in the study. All the companies

had canteens with lunch buffets. Two of the companies

employed office workers and one was a defence college.

The heads of the companies and schools were approached

by telephone, followed by written information material.

After approval, contact was made with the canteen leaders

or teachers for further arrangements.

Design

In all companies and schools, the relevant lunch portion

sizes were estimated using the portion size photographs

and weighed over 3–5 days. The menu plans were given

to the research team beforehand, so it was possible to

plan the testing of the different photographic series. It

was the intention to obtain ≥50 observations for each

photographic series. This goal was used to guide the

number of days spent at each company canteen and to

negotiate with the canteen leader about the menus. Occa-

sionally, cakes and sweets were on the lunch buffets and

in the children’s lunch boxes. These items were included

in the photographs, weighed and estimated in the same

way as the other foods.

Adult participants were recruited in the company can-

teen directly by the research team before or when they

were standing in lunch queue. Participants were instructed

to separate foods on the plate (e.g. gravy on the side, but-

ter on the side, etc.). After participants had taken their

food, photographs were taken of the plates using a COOL-

PIX S700 digital camera (12.1 megapixel; Nikon, Tokyo,

Japan) and a cubelite (Cubelite 58 cm; Lastolite, Coalville,

UK). These photographs were used as documentation.

Thereafter, participants estimated their own portions by

looking at the relevant photographic series. Participants

were asked to determine which photograph in the series

corresponded best to the portion on their plate. They were

allowed to choose fractions of a photograph portion or

more than one photograph within a photographic series

to describe the served portion size of one food (e.g. a

small portion could be ½ B rather than one portion A).

Afterwards, the different types of food on the plate were

weighed (Vera 67002, with a precision of �1 g; Soehnle,

Backnang, Germany) by carefully transferring the food,

item-by-item, to another plate standing on the scale.

Finally, the participants were asked to state their age and

education (adults) before eating their meal.

In the school where the children brought packed lunch

from home, the classes received a short instruction in the

classroom. Solid white polystyrene plates (size 26 cm;

LINPAC, Featherstone, UK) marked with class, date and

ID numbers were distributed to all children in the class-

room, and the children were asked to unpack their lunch

and place the different meal elements separately on the

plate. All children went through the same procedure as

the adults with photographing, portion size estimation

using photographs, and weighing their lunch. In the

school with the lunch buffet, the same procedure was

conducted.

The present study was conducted in accordance with

the guidelines laid down in the Declaration of Helsinki.

Information to the parents was sent through the schools

electronic communication system, and informed consent

was provided to the teacher using this system.

Statistical analysis

The agreement between the photograph chosen by the

participants and the actual weight of the food portions

was calculated and illustrated in several ways:

• As a percentage of estimations choosing the correct

photograph, the photograph adjacent to the correct pho-

tograph or a distant photograph when comparing food

portions on the plate with portion size photographs. If

actual weight was within half of the increment between
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photograph weights (on both sides of photograph

weights) in a photographic series, it was considered as a

correct estimation.

• As an error in relation to actual weight: photograph

weight (g) – actual weight (g), and as mean percent:

mean photograph weight (g) – mean actual weight (g)/

mean actual weight (g) 9 100. Negative error/error rates

indicate underestimation and a positive error/error rate

indicates overestimation.

• Wilcoxon’s test was used to test for the differences

between photograph and actual weights.

• Spearman correlations between the estimated portion

(by photograph) and the actual portion (by weight)

within a photographic series were used to test the correla-

tion between the portion sizes chosen and the actual

weights.

• Mann–Whitney test was used to test whether using a

fraction of (or more than) one photograph to estimate

portion size gave different errors than when using one

photograph for the estimation, and to test the difference

between children and adults.

• Chi-squared was used to test whether the percentage

correct estimations and direction of errors were the same

when using the small, medium and large portion size

photographs for the estimation.

The statistical analysis was carried out using SPSS,

version 23 (IBM Corp., Armonk, NY, USA).

Finally, to estimate the magnitude of error introduced

in the nutrition calculation when using photograph

weights, the macronutrient intake was calculated for a

weekly lunch menu estimated by portion size pho-

tographs and the actual weights. The weekly menu was

composed from all of the different workplaces and

schools and was constructed to include most of the por-

tion size photographs (95%). Only food items with a cor-

responding portion size photograph were estimated and

weighed. Because there was no portion size photographs

for bread, bread was not weighed. Bread is therefore not

included in the nutrition calculation. Nutrient calcula-

tions were performed using the General Intake Estimation

System, version 1.000i6, developed at the National Food

Institute, Technical University of Denmark, and the

Danish Food Composition Databank, version 7 (Søborg,

Denmark, 2009).

Results

Characteristics of participants

The characteristics of participants are shown in Table 1.

The presented characteristics are weighted according to

the number of portion size estimations conducted by

each participant because this differed from participant to

participant. The mean (range) number of portion

estimations from each participant was 3 (1–9). The mean

(SD) age of adults was 40 (12) years and that of children

was 9 (1) years. A little more than half of the portion size

estimations were conducted by males/boys. Among the

adults, two-thirds of the portion size estimations were

conducted by those having received a medium level or

long education.

Precision of portion size estimations

The mean of percentage correct estimations in all cate-

gories was 42% (Table 2); 17% of the food portions were

estimated as being smaller than the actual portion and

41% were estimated as larger. The proportion of correct

estimations was below 50% for 70% of the photographic

series. The proportion of correct estimations was lowest

for mayonnaise based salads (11%) and highest for rice

(77%) and tomato slices (73%) (results not shown).

Correlation coefficients between the estimated portions

and actual portions ranged between 0.18 (meat sauce)

and 0.89 (chocolate). Three photographic series (mayon-

naise based salads, fish fillet, meat sauce) had nonsignifi-

cant correlations (results not shown). The mean

estimation error percentage for all food servings was 17%

(Table 2), ranging from �1% (liver paste) to 111%

(cooked/baked potatoes; results not shown). Only for veg-

etables were there no significant differences between pho-

tographic weight and actual weight.

The positive direction of the errors for most photo-

graphic series indicates a trend to estimate servings larger

than the actual weight. Filling on bread, vegetables and

pasta were more likely to be under-reported than the rest

of the photographic series.

In the present study, 12% of the participants chose to

use a fraction of one photograph or two photographs

within the same photographic series to describe their por-

tion size. The results showed that using a fraction of one

photograph or two photographs compared to one

Table 1 Characteristics of children and adults who took part in the

present study

Characteristics*

Adults (n = 622;

1840 estimations)

Children (n = 109; 362

estimations)

Age, mean (SD) 40 (12) 9 (1)

Males (%) 59 53

Education (%)

No/vocational/short

(below 13 years)

33 –

Medium/long

(13 years or above)

64 –

Missing 3

*Numbers are weighed by number of estimations.
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photograph gave significantly larger estimation errors

(P = 0.006) (Table 3).

The results provided in Table 4 show that portions

estimated by the small portion size photographs were

more likely to be correct than portions estimated by med-

ium and large portion size photographs (percentage error:

small �4 versus medium/large 22/23). When using the

large portion size photographs, 59% of the estimations

resulted in an overestimation.

Figure 1 illustrates the ability of adults to choose the

correct photograph compared to the ability of children.

The result shows that children, in just as many cases as

adults, choose the correct photograph. However, when

children are making estimation errors, they are more

likely to be positive compared to adults, who have larger

negative estimation errors compared to children. This

also results in a significant larger positive estimation error

in grams and percentages in children (21.4 g; SE 1.2;

40%) than for adults (12.2 g; SE 2.3; 15%) (P < 0.001;

results not shown).

The influence of using estimated weight versus actual

weight on macronutrient calculation for a weekly lunch

menu showed an overall error estimation percentage

(minimum – maximum) of 21% (5–38%) for energy,

29% (8–44%) for protein, 21% (4–33%) for total fat,

26% (15–42%) for saturated fat, 16% (4–35%) for carbo-

hydrate, 20% (8–36%) for added sugar and 9% (�17%

to 19%) for dietary fibre depending on the menu type.

The macronutrient content based on the children’s lunch

showed much larger overestimations than for adults

(Table 5).

Discussion

In the present study, portion size photographs were vali-

dated in a real-life setting for both adults and children.

Furthermore, the macronutrient content was calculated

and compared when using portion size photographs to

estimate intake and using the actual weight of foods. The

study showed that, overall, only 42% of the study popula-

tion was able to pick the correct photograph, and that

this was not different for children (adults: 44% versus

children: 41%). However, children’s mean estimation

error was larger because they tended to overestimate

more than adults. In other studies, it was also found that,

when using age-appropriate portion size photographs,

children (4–11 years) were just as accurate as adults (8,13).

The study by Foster et al. (2006) also found that children

were more likely to overestimate the portion size of foods

and dishes compared to adults (13).

The use of the photographs illustrating the larger por-

tion sizes lead to larger positive estimation errors in

grams and percentages. This was also seen in a Finnish

study with adults validating food servings against portion

Table 3 Mean difference percentage when using one or fractions of or more than one photograph for estimating portion size

Number of photographs used to

assess portion size One photograph (n = 1928)

Fractions of or more than

one photograph (n = 274) P-value*

Mean (SE) difference (g) (%) 12 � 1.0 (15) 29 � 4.8 (40)

Median difference (g), P25; P75 (%) 0 (0;35) (0) 10 (�3;38) (18) 0.006

*Mann–Whitney test.

Table 4 Percentage correct estimations and direction of errors and error size (g) and percentage when using the small, medium and large

portion size photographs

Portion size

photographs†
Photograph

portion letter†
Number of

observations

Correct

estimation

(%)

Smaller

estimation

(%)

Larger

estimation

(%)

Mean (SE) difference:

photograph weight �
actual weight (g)

Mean

difference %

Small A, B 774 65 20 15 �2.6 (1.0) �4

Medium C, D 809 30 14 56 19.2 (1.6) 22

Large E, F 345 22 19 59 25.7 (3.2) 23

All 1928* 43 17 40 12.6 (1) 15

*Only those estimations which included portion size estimation by one photograph.
†The two smallest portions represented on photographs A and B were considered ‘Small’. The two middle size portions represented on pho-

tographs C and D were considered ‘Medium’. The two largest portions represented on photographs E and F were considered ‘Large’. For fat

spread on bread with only four portion size photographs, the smallest was considered ‘Small’, the two middle were considered ‘Medium’ and the

largest was considered ‘Large’.

Distributions of correct-, under- and overestimation are significantly different between small, medium and large portion size photographs

(P < 0.001). Analysed by chi-squared.
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size photographs (12). This could be because of the diffi-

culties in noting the difference between large portions if

the increment size is relatively small. Most studies have

used an equal increment between portions from the 5th

and 95th percentile based on data from national dietary

surveys (6,14,18–21). In some studies, they made increments

on a log scale between the portion sizes to overcome the

difficulties distinguishing between larger portions (11,18).

Using a log scale might also lead to greater errors when

choosing large portions because of greater portion
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Figure 1 Proportion of adults (n = 622) and children

(n = 109) choosing the correct portion size

photograph or a distant photograph.

Table 5 Mean daily macronutrient content for a weekly lunch menu estimated by photograph weight and actual weights

Lunch menu including

occasional cakes and

sweets for 1 week

(mean estimated

versus mean

weighed) (g) Macronutrients

Photograph

weight (mean)

Actual

weight (mean)

Difference:

photograph

weight � actual

weight (mean)

Difference in

percentage (mean)

Minimum –

maximum (%)

Children (n = 109) Energy (kJ) 2486 1652 833 50 28–66

Protein (g) 29.4 19.4 9.9 51 27–79

Total fat (g) 32.8 19.9 12.9 65 49–77

Saturated fat (g) 12.2 7.4 4.8 66 50–80

Carbohydrate (g) 47.3 35.9 11.5 32 1–65

Sugar (g) 10.5 6.3 4.2 66 50–133

Dietary fibre (g) 3.6 2.7 1.0 38 18–65

Adults (n = 622) Energy (kJ) 3636 3091 544 18 1–40

Protein (g) 42.8 34.1 8.7 26 1–45

Total fat (g) 47.1 40.2 7.0 17 3–38

Saturated fat (g) 19.0 15.6 3.4 22 4–43

Carbohydrate (g) 71.2 62.9 8.3 13 �3 to 29

Sugar (g) 25.7 21.9 3.8 17 8–32

Dietary fibre (g) 5.2 4.8 0.4 8 �19 to 15

All (n = 731) Energy (kJ) 3448 2855 593 21 5–38

Protein (g) 41.2 31.9 9.3 29 8–44

Total fat (g) 44.0 36.4 7.6 21 4–33

Saturated fat (g) 17.8 14.1 3.7 26 15–42

Carbohydrates (g) 68.6 59.2 9.4 16 4–35

Sugar (g) 24.1 20.1 4 20 8–36

Dietary fibre (g) 4.8 4.4 0.4 9 �17 to �19

Mean differences are shown.
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differences. In the present study, equal increments were

chosen, although small adjustments were made to ensure

a visual increment difference between photographs.

The errors related to the choice of large portion pho-

tographs could also be a result of the perception of size

and depth of the two-dimensional portion size pho-

tographs, and the photographic angle used when taking

the photographs. Food portions taken from an angle, as

in the present study, appear smaller than photographs

taken from above because the angle visually shrinks the

plate, which becomes more oval in shape. However,

Subar et al. (2010) studied the importance of the angle of

the pictures taken from above and with an angle of 45

degrees for 27 portion size images of foods (21). The only

food where there was significant difference between esti-

mation errors at the two angles was for potato chips,

which were determined best by photographs obtained at

45 degrees. The study also illustrated that participants

preferred the photographs taken from above, although

the preference is not reflected in smaller estimation

errors. Few other studies have used photographs taken

from above. Thoradeniya et al. (2012) was the only study

that exclusively used photographs that were taken from

above (19).

The present study also illustrated that using fractions

of (or more than) one photographic portion to estimate

the portion size of the food served introduced larger

errors than choosing the photograph closest to the por-

tion size served. To our knowledge, this has not been

reported before in the scientific literature. Nelson et al.

(1994) (6) showed that a series of eight photographs pro-

vided more accurate estimates than just one photograph

where the participants should indicate the percentage or

fraction of the displayed portion corresponding to the

served portion. In other studies, participants had the

opportunity to indicate that the portion was ‘smaller than

the smallest portion’ or ‘larger than the largest portion’

in a photographic series, although the results were not

reported according to use of these options (14,22).

Finally, we estimated the size of error on the estimated

intake of macronutrients from a weekly lunch menu

using the portion size photographs compared to the real

weight. This showed total estimation error percentages

from 9% for dietary fibre to 29% for protein. Energy was

overestimated by 21%, and so it is likely that other

macronutrients were overestimated to the same degree.

This was not the case for carbohydrates and dietary fibre.

However, bread was not included in the calculations, and

pasta and rice had fairly high percentages of correct esti-

mations (57% and 77%, respectively). On the other hand,

meat and casserole portions were frequently overesti-

mated, and overall meat portions were overestimated by

51% and casserole portions by 55%. This can explain the

larger difference in protein (29%) and saturated fat

(26%) between estimated and actual food portions.

Several of the photographic series in the present study

(casseroles, meat and fish, rice and pasta, vegetables, cake)

were also included in another validation study, only

moderated slightly to reflect the portion sizes for children

3–10 years (11) but using the same plates, the same foods,

the same angels, photographer, etc. These photographic

series were validated in a ‘laboratory’ condition where

parents of 3–10 year olds evaluated predefined servings of

single foods across three European countries. For most of

the photographs (but not all), there were more correct

estimations. This could be a result of the validation

method where the vast majority of the predefined serv-

ings validated were exactly similar foods as those on the

portion size photographs. This might not represent a real-

istic use of the portion size photographs in, for example,

a national dietary survey. Therefore, the validation

method may also produce a better result than can be

expected in real life.

Turconi et al. (2005) also validated 434 portion size

photograph series, with each series illustrating three por-

tions among 448 volunteers in a real-life setting, similar

to the present study. However, they reported the errors of

the 9075 assessments in five broad food groups and,

because of the large number of observations, the mean

differences were small (3%–11%) (7). In the present study,

there were 2202 observations, and the overall difference

in percentage was 17%, and the mean difference in the

seven food groups ranged from �7% to 44%.

Subar et al. (2010) also mimicked real-life in their vali-

dation of digital portion size photographs. They found that

14% of all the foods they included were estimated within

�10% of the actual weight; in the present study, this was

18%. The study by Subar et al. (2010) also found that

drawings of generic mounds or household measures (cups,

glasses, bowls) were as accurate as photographs of food

portions and therefore are cost-effective alternatives to

photographs of foods (14). In the study by Frobisher and

Maxwell (2003), it was also found that standard descrip-

tions of portion sizes performed no worse or better than

photographs of portion sizes (23). In an Irish study by Faul-

kner et al. (2016), the precision and ease of use of different

portion size estimation aids was evaluated and it was found

that food photographs were the least precise and that

household measures (portion pots and cups) were easy to

use and relatively precise. However, the study focused on

the ability of an aid to help participants to choose an

appropriate serving size (24).

Even if participants choose the correct photograph, the

mean difference between actual weight and photographic

weight can be relatively high if the weight span within a

photographic series is large. If, in a wide weight span,
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only a few photograph portions are available to choose

among, a high percentage of correctly estimated portion

sizes is more likely but, because the weight distance

between the photographs is large, there could be large

differences between estimated and actual weight.

Small portions of foods such as cold cuts of meat and

fat spread result in high error percentages very easily for

a small overestimation of, for example, 2 g because all of

the photographs show small amounts with small weight

increments between. Several studies have shown large

overestimations of fat spread on bread (8,25,26). The major

estimation error of fat can be problematic for the calcula-

tion of fat and energy intake. Therefore, having an opti-

mal number of photographs and an appropriate weight

range for the target group is important. Studies suggest

that photographic series with more photographs provide

a higher accuracy than photographic series with fewer

photographs (eight versus four; five versus three; eight

versus one photograph). However, in these studies, pho-

tographic series with fewer photographs appeared to be

easier for participants to grasp (6,12,14,19,27).

The strength of the present study is that it was con-

ducted in a real-life setting closer to the use of the food

portion photographs in the DANSDA where the food

intake is to be recorded on a continuous basis. The vali-

dation technique used also allowed for performing

nutrient calculation on a weekly menu to obtain an idea

of the error size introduced in macronutrient calcula-

tions when using the photograph weights compared to

the actual weight. A weakness was that participants esti-

mated their portions before eating and not after eating

as would probably be the procedure in a dietary assess-

ment/survey. In the present study, participants did not

have to take memory and waste into account, which

could have introduced even larger errors. Therefore, the

present study qualifies as a perception study according

to the psychological constructs involved in portion size

estimation using food photographs proposed by Nelson

& Darbyshire in 1994 (6). Furthermore, participants

were asked to separate the food on the plate when tak-

ing a portion. Serving, for example, the meat sauce on

top of the rice would have made estimations more

difficult.

Conclusions

Photographs of different food portion sizes are cost-

effective compared to actual weights as a portion estima-

tion tool and widely used in dietary surveys. However,

the photographs validated in the present study were not

very accurate when used in a realistic situation compared

to the actual weights. This has substantial influence on

estimated food intake and nutrient calculations.
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Abstract

Background: Optimal results from bariatric surgery are contingent on

patient commitment to dietary and lifestyle changes and follow-up care.

The present study aimed to investigate the attitudes and use of mobile

health (mHealth) smartphone applications (apps) as a potential tool for

maintaining connectivity between dietitians and patients post-bariatric

surgery.

Methods: A cross-sectional online survey was developed and distributed to

a purposeful sample of bariatric dietitians and bariatric patients in Australia.

The survey questions explored technology penetration (smartphone and app

use), communication preferences, nutrition monitoring methods, profes-

sional relationship expectations and reasons for loss to follow-up.

Results: Survey completion rate was 85% (n = 50/59) for dietitians and

80% (n = 39/49) for patients. Smartphone ownership was 98% and 95% for

dietitians and patients, respectively. Common reasons given for losing

patients to follow-up suggest that a traditional in-clinic practice setting

could be a barrier for some. Most dietitians (n = 48; 91%) prefer to see

patients face-to-face in their clinic, whereas patient preferences extended to

e-mail and mobile messaging. Sixty-eight percent of bariatric patients were

receptive to two-way communication with dietitians via an app between

clinic visits. Both cohorts recognised the potential for emerging technologies

to be used in practice, although there was no single routinely recommended

mHealth app.

Conclusions: The present study provides the first insight into the use of

mobile devices and apps by post-bariatric patients and the dietitians who

support them. A mixture of traditional methods and smartphone technology

is desirable to both dietitians and patients. The utility and effectiveness of

such technologies should be confirmed in future intervention studies.

Introduction

Obesity is a considerable public health problem in Aus-

tralia, with over 60% of the adult population estimated

to be overweight or obese (1). Bariatric surgery has been

shown to be an effective medical intervention and more

than 17 000 individuals undergo bariatric surgery in Aus-

tralia each year (2). Optimal results are contingent on

patient commitment to post-surgery dietary and lifestyle

changes and follow-up care by a multidisciplinary team

including a dietitian (3,4). It is necessary for all patients

post-bariatric surgery to receive individualised dietary

strategies and regular monitoring to reduce the risk of

complications at the same time as maximising the

effectiveness of the intervention (5–9). Loss to dietitian fol-

low-up is common among bariatric patients because

long-term surgical follow-up is not required for all types

of bariatric surgery and where patients do not recognise

the need for long term support from a dietitian (5,7,10).

Retention of patients in bariatric programmes and
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maintaining medical and nutritional follow-up beyond

2 years is challenging and is implicated in poor weight

loss outcomes, weight re-gain and nutritional deficiencies
(7). Reasons for attrition include a lack of weight loss, as

well as cost and reluctance to accept nutrition advice as a

result of frustration over past weight loss failures (7). Fur-

thermore, patients may not always be referred to a dieti-

tian by their surgeon pre- or post-operatively.

The advent of smartphone technology for connecting

patients with their healthcare providers offers an addi-

tional means of two-way communication, which can

include messaging, video calls, real-time updates, appoint-

ment reminders, nutrition and nutrition impact symptom

(NIS) monitoring, and the provision of targeted patient

information (11–14). Such methods of patient–provider
communication have the potential to be used in a dietetic

setting to improve initial post-surgical and long-term

nutrition monitoring for patients. There is no published

research into the use of applications (apps) by bariatric

dietitians and their patients and the type of information

that they would find helpful.

At present, more than 165 000 Mobile Health

(mHealth) apps are available for download, with diet and

nutrition apps representing 12% and fitness apps repre-

senting 36% (11). Apps have large-scale reach and the

potential to be used for self-directed weight management

in obese populations (15). The prevalence of bariatric apps

in the USA was explored in 2013 and, of the 83 apps

related to bariatric surgery (16), only four provided advice

about post-operative diets, and only three included evi-

dence-based content but did not specify whether the

development input was received by a dietitian specialising

in bariatric surgery. In the same year, a similar study was

conducted in the UK, which reviewed 28 apps for baria-

tric surgery, none of which appeared to focus on diet (17).

Both studies emphasised that a lack of input from health

professionals in app design the has potential to cause

patient harm.

The aims of this cross-sectional study were to: (i) assess

the attitudes and use of smartphone, tablet device and

apps by dietitians and bariatric surgery patients; (ii) iden-

tify communication preferences, monitoring and support

needs, and reasons for loss to follow-up; and (iii) assess

the feasibility of using apps in dietetic practice with baria-

tric surgery patients and understand which features would

be most beneficial for nutrition monitoring post-surgery.

Materials and methods

A cross-sectional online survey to assess smartphone and

app use in bariatrics was developed and distributed

between August and September 2015 to a purposive sam-

ple of bariatric dietitians and recipients of bariatric

surgery in Australia. A variety of methods were used for

survey recruitment. Dietitians initially received an invita-

tion to participate via an online dietitian-specific newslet-

ter from Dietitian Connection� (DC). DC social media

channels were also utilised including Facebook and Twit-

ter. The Dietitians Association of Australia (DAA) subse-

quently distributed the survey via e-mail nationwide,

directly targeting dietitians who participated in dietetic

interest groups for bariatrics, obesity, gastroenterology

and private practice, as well as via their weekly newsletter

distributed to all DAA members. Further recruitment of

dietitians was arranged by others who distributed the sur-

vey to eligible dietetic colleagues via their professional

practice groups in each Australian State and Territory.

Every dietitian who completed the survey was invited

to forward the survey invitation to their patients. The

survey was also promoted on public Australian online

bariatric support forums such as Gastric Sleeve Support,

Banding Together, various bariatric Facebook groups and

via word-of-mouth.

Survey questions were initially developed by reviewing

the literature on questionnaires and surveys for use of

mHealth by the general public, dietitians, doctors and

surgeons (12,18,19). The Unified Theory of Acceptance and

Use of Technology (UTAUT) (20), a consumer-focussed

model, was helpful for ensuring a good cross-section of

questions to assess use of and acceptability of existing

technology and to capture feedback on unmet needs. The

initial set of 35 questions were piloted through telephone

interviews with five dietitians who are highly experienced

in the bariatric field. These interviews were recorded with

the consent of participants using an internal laptop voice-

recorder. Following this, the questions were reviewed and

altered to improve clarity, remove redundancy and

streamline questions, to produce the final survey.

The survey questions explored communication prefer-

ences, nutrition monitoring, professional expectations of

both cohorts, reasons for loss to follow-up, smartphone

and app use. A high performance computing online Key

Survey tool (https://survey.qut.edu.au/site/) was used. The

structured survey consisted of 30 questions for dietitians

and 23 for patients. Both surveys included mostly closed

questions that were a combination of multiple-choice,

tick all that apply, Likert scale and matrix style (multiple

questions presented as grid). The use of skip logic was

employed to maximise the relevance of the survey for the

respondent based on their responses. To reduce the risk

of abandonment, each question included a tooltip to

ensure that any respondents unfamiliar with online sur-

veys could navigate through to completion. Skipped ques-

tions were not included in the analysis. Only

questionnaires identified by Key Survey as complete were

included in the reporting of completion rates. Data for
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completed questions was analysed using EXCEL 2013

(Microsoft Corp., Redmond, WA, USA). Quantitative

variables were summarised as frequencies, percentages

and means. Qualitative variables were coded, assigned

themes and collapsed where warranted. Ethics approval

awarded by Queensland University of Technology’s

Human Research Ethics Committee (approval number

1500000199).

Results

The survey completion rate was 85% (n = 50/59) for

dietitians and 80% (n = 39/49) for patients. The overall

results include both complete and incomplete surveys,

yielding 108 respondents providing consent and com-

mencing the survey. Of the patient survey respondents,

54% were currently under the care of a dietitian, 41%

(n = 18) had previously seen a dietitian but no longer

do so and 5% had not seen a dietitian after surgery.

When examining level of experience and exposure to

bariatric patients, 54% (n = 32) of dietitian respondents

had been practising in dietetics for 5–10 years. Most of

the participating dietitians (n = 34; 62%) saw five or

less bariatric patients per week, whereas the highest

reported volume was 35 patients per week. The most

common bariatric procedure among the patient respon-

dents was vertical sleeve gastrectomy (gastric sleeve)

66% (n = 31), followed by adjustable gastric band

MidbandTM [MID, Lyon, France], Lapband� [Apollo

Endosurgery Inc., Austin, Texas, USA] ‘34% (n = 16).

The majority of respondents underwent surgery either

4–6 months ago 24% (n = 10) or more than 3 years

ago 20% (n = 8). The majority of respondents from

both cohorts were female and, although 61% of dieti-

tian respondents were between 18 and 34 years old, the

majority of patients responding were aged 35–50 years

(64%).

Technology penetration: the attitudes and use of

smartphone, tablet device and apps

Smartphones were used by 98% and 95% of dietitian and

patient respondents, respectively (Table 1.). Seventy-eight

percent (n = 42) of dietitian respondents reported using

mHealth apps specifically to assist with the delivery of

patient care in practice. Only 11% (n = 6) use five or

more apps for this purpose. Of these respondents, 93%

(n = 38) had recommended apps to patients and identi-

fied a variety of 20 smartphone apps in the categories of

diet, energy tracking, physical activity tracking, co-mor-

bidity management, bariatric-specific, communication

apps and others. The Monash University Low fermentable

oligo-, di-, mono-saccharides and polyols (FODMAP)

Diet app was the most popular with dietitians, followed

by MyFitnessPalLLc (My FitnessPal Inc., San Francisco,

California) and Calorie KingTM (CalorieKing Wellness

Solutions Inc., La Mesa, California) as equal second.

Overall, 76% (n = 29) of patient respondents reported

using no greater than four apps specifically to assist with

tracking and managing their health. The most popular

apps amongst this cohort were MyFitnessPalLLc, followed

by Calorie KingTM and a variety of different apps such as

That Sugar app (Madman Production Company Pty Ltd,

Melbourne, Vic., Australia); My Weight (b3c.apps, Saint

Brice Sous Forêt, France); Monitor Your Weight (Moni-

tor your weight app, Manufactured by Husain Al-Bustan,

Kuwait) and weather apps for planning physical activity.

Bariatric specific apps such as BariMate (Bariapptrics,

Perth, Australia); BariatricPalLLc (bariatricpal.com,

Inwood, NY) and Bariatric Timer (Amit Farkash) were

amongst the least downloaded in both cohorts.

Of the 15 dietitian respondents who did not use apps,

60% (n = 9) do not intend to use or recommend apps to

patients in the future, whereas 40% (n = 6) had

Table 1 Smart device ownership and usage by dietitians and bariatric

surgery patients

Smart device ownership and usage Dietitians (n=54) Patients (n=38)

Device ownership

Own and use a smartphone 98 95

Own and use a tablet 66 66

Type

iPhone 69 63

Samsung 25 34

Other 8 38

iPad 50 47

Feel confident using a smartphone

or tablet

Strongly agree 55 68

Agree 45 26

Don’t know or disagree 0 6

How the smartphone is used

Download and use applications

‘apps’

96 95

Look for health, nutrition or

medical information

91 84

Send and receive e-mail 92 90

Send and receive text messages 92 90

Send or receive instant messages 62 28

Take a picture 92 95

Access the internet 98 95

Set reminders 72 82

Set a timer 68 66

Video chat 34 32

Access forums 25 61

Use social media 79 95

Values displayed are percentages according to the response rate.
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previously recommended apps but no longer do so. The

reasons given for not recommending apps included: ‘lim-

ited success’; ‘patients preferring blogs’; ‘patients prefer-

ring apps that link with FitbitsTM’; and ‘haven’t

previously, but would consider recommending them in

the future as technology evolves’.

Communication preferences: monitoring and support

needs and reasons for lost to follow-up

Seventy-one percent of dietitians confirmed that they

employ a post-surgical schedule of appointments which

align with the standard food and fluid texture progression

outlined in the internationally endorsed Clinical Practice

Guidelines for the Perioperative Nutritional, Metabolic

and Non-surgical Support of the Bariatric Surgery Patient
(6). Twenty-eight percent of dietitians noted variations to

this schedule due to either ‘type of surgery’; ‘as

recommended by surgeon’; or ‘as requested by client’. A

reasonable proportion (68%) of their patients have a pre-

surgical dietetic assessment, yet 43% of bariatric patients

do not complete the recommended schedule of follow-up

visits. Only 26% of patients reportedly seek life-long diet-

ary support from a dietitian. Dietitians reported seeing

more female bariatric patients (71%) than males (29%)

and the average age of these patients was 35–50 years.

Attrition was high among patients post-bariatric sur-

gery and, with a mere 26% of patients seeking ongoing

dietitian support, it was important to understand the per-

spective of both cohorts. When asked if they would mind

sharing some of the reasons why they have not seen a

dietitian only four patients responded and the reasons

given included: ‘I know what I’m able to eat and the

quantity’. ‘Initially it wasn’t suggested by my surgeon’.

‘My own knowledge of healthy eating is probably better

than that of most people. (Not talking myself up, just

being honest)’; and ‘Since surgery, I haven’t felt the need’.

The dietitian cohort were asked what the contributing

factors for loss to follow-up of patients post-bariatric sur-

gery and, from 145 reasons given, eight themes emerged.

These are provided in Table 2 with selected verbatim

quotes.

When analysing the preferred methods of communica-

tion between dietitians (n = 53) and patients (n = 37),

91% of dietitian respondents ranked seeing patients face-

to-face in their clinic as their most preferred and,

although this was also the highest-ranked option for

patients (50%), a greater variety of communication meth-

ods were among their preferred options. These included

e-mail (19%), text messages (5%) and instant messaging

(3%). Suggesting the preference for on-demand, tailored

advice on an ad hoc basis between dietetic appointments.

Acceptability of communication methods and platforms

were compared between cohorts. Although both cohorts

were in agreement regarding which modalities they would

never use for a dietetic consultation [e.g. home visits (di-

etitians 25%; patients 26%), Skype (22% and 30%,

respectively) and Instant Messaging being undesirable

(28% and 24%, respectively)], the dietitian cohort was

less receptive than patients to e-mail and messaging ser-

vices such as SMS, MMS and MIM (15% and 10%). It is

surprising that home visits were undesirable to both par-

ties and this suggests that, although the transfer and col-

lection of information from an app is useful, half of

patients prefer traditional in-clinic consultations.

More than half 58% (n = 33) of dietitians reported

requesting patients to record dietary intake and NIS at

any stage post-surgery. Of the variety of ways that

patients collected and recorded this data prior to dietetic

consults, the most common was using a pen and pad/

notebook/exercise book (76%), followed by a paper food

and fluid diary (72%). In some cases, technology was

used such as e-mail (59%), entering information into an

app (28%) or typing it into their smartphone or tablet

‘notes’ (52%). The least common method was taking a

photograph of meals (14%). Thirty patients expected die-

tetic support between scheduled appointments to include

the following: answering questions between visits 60%

(n = 18); sending helpful information 47% (n = 14);

reminders and encouragement for diet and exercise 20%

(n = 6); and motivational messages 10% (n = 3).

Feasibility and feature requirements for using apps in

dietetic practice

Forty-two dietitians reported that apps could impact die-

tetic practice by: enabling faster access to clinical practice

guidelines and evidence based resources (98%); save time

(90%); assist with monitoring and evaluation (90%);

assist with coordination of care (90%). Features such as

the ability to download patient-collected food and fluid

intake data to a smartphone, tablet and desktop computer

was considered useful by 91% of dietitians. Compara-

tively, when (n = 39) recipients of bariatric surgery were

asked whether they would use an app for recording food

and fluid intake (type and proportion consumed), 70%

were agreeable to this and 51% would also record how

they were feeling after eating. Additionally, the following

features and functionality for a potential smartphone app

were considered to be useful or somewhat useful by the

patient respondents: ask the dietitian questions between

appointments (74%); receive reminders or helpful infor-

mation via text, audio and/or video (74%); and coordina-

tion of care (69%).
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Discussion

The present study is the first to explore the attitudes and

usage of mobile devices and apps amongst post-bariatric

patients and the dietitians involved with their care. The

study also investigated the acceptability amongst both

patients and dietitians of technology as a tool for main-

taining connectivity. We found that dietitians and recipi-

ents of bariatric surgery have a higher rate of smartphone

and tablet computing device ownership than Australian

averages of 89% and 60%, respectively (21). Smartphone

ownership was 98% and 95% for dietitians and patients,

respectively whereas tablet ownership was 66% for both

groups. This suggests that there is scope to make greater

use of technology to enhance patient care. Our data

showed that dietitians and patients already recognise the

potential for using emerging technologies to maintain

connectivity.

The study also examined communication, monitoring

and support requirements. Dietitians reported that

patients often do not complete conventional paper diet

diaries and instead data are gathered during the face-to-

face consultations which consumes valuable patient

education time. Patients were receptive to the idea of

entering this information into an app and the majority of

dietitians surveyed agreed that they would find it useful if

this information was remotely delivered allowing analysis

prior to the consult. However, existing mHealth apps,

although useful for nutrition monitoring (14,22), do not

adequately cater to the unique needs of bariatric dietitians

Table 2 Reasons for ‘lost to follow-up’ described by dietitians. ‘In your opinion, what do you think are the contributing factors for patients (post-

bariatric surgery) not returning for dietetic services i.e. lost to follow-up?’ N = 57 sampled

Theme % reporting Example of Comments

Embarrassment guilt and shame due to

weight regain or lack of results

44 ‘Patient’s tend to become no-show’s to appointments the longer they are after

surgery, especially if they are starting to regain weight, or become less compliant

with recommended advice.’

‘If weight loss is not on track clients are often embarrassed to come back for

review’

Financial pressures. Cost of service 44 ‘They come to me (in the hospital) because they dropped off seeing the private

Dietitians they were meant to see, due to cost. ‘5 EPC* visits used up and not

willing to pay for service’

Poor understanding. Preference to go it alone. 35 ‘Poor understanding of the operation pre-operatively - unexpected results within

the first 6 months (i.e. inadequate weight loss, unpleasant symptoms such as

vomiting or reflux)’. ‘Knows better than dietitian’.

‘Prefer to go it alone’.

‘Often patients do not want to return to see their Dietitian as either they think

they know it all, or they know they are not doing the right things and don’t want

to hear if from the Dietitian.’ ‘Think they know what to do once on full solid diet’

Lack of time. Not a priority. Unimportant.

Forget appointments.

33 ‘Inconvenient appointment times’. ‘Time off work’. ‘Time constraints’ ‘Time

between appointments’. ‘Incidental activities which conflict with appointment

times’ ‘Not enough reminders to come back’

Inability to travel long/any distances 28 ‘Location. Cannot get to the clinic conveniently’.

‘I have a lot of patients from out of town so distance is a problem.’ ‘Rural

location of clients.’ ‘Distances (up to 5 hours travel)’

Lack of value in dietetic services by patient,

surgeon and GP

21 ‘Some find it beneficial, others think my time is a waste of money and their time

because they speak and act as if they have the answers.’

‘Post op dietary care is not seen as being important by treating physicians/

surgeon in primary practice’.

Feel well, achieved weight loss goal 18 ‘. . .once patients have lost weight they may not identify any ongoing need.’

‘They are going well with food, energy levels, weight loss and life in general and

don’t feel that they have a need for review’

‘Appropriate dietary management once the initial weight is lost is hard to

maintain’

Seeking support elsewhere 11 ‘Networking, support groups & online forums’. ‘I have a few clients that are using

online support groups and they feel they get all the info they need from this.’

‘Some struggle and resort to social media for advice’ ‘Lots of other information

available’. ‘It is so common in the community people are talking to friends for

support and ideas rather than professionals.’

Values displayed are percentages according to response rate.

*Enhanced Primary Care Plan for Individual Allied Health Services subsidised by Medicare.
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and their patients. This suggests that a patient-centred,

jointly designed app for bariatric patients could be a valu-

able clinical tool.

The proliferation of mHealth apps provide consumers

with extensive choice; however, because earlier studies

have emphasised these often do not contain evidence-

based content and have potential to compromise patient

care as a result of a lack of input from health profession-

als in their design (16,17). It is important for dietitians to

not only be aware of digital disruption, but also be

actively involved in shaping the use of technologies to

enhance patient care.

Our data show similar rates of loss to follow-up

reported by both dietitians and patients (43% and 41%,

respectively). Lost to follow-up data provide an insight

into the potential utility of apps and the challenges faced

by dietitians providing nutritional support to bariatric

patients. When examining the reasons for attrition, our

findings were similar to other studies, with the most

common reasons being lack of weight loss and cost; how-

ever, the third most common reason given was the poor

understanding by patients of the need for nutrition sup-

port (7,23). Patients who do not recognise the need for

lifelong dietary support from a dietitian often seek advice

from elsewhere such as online. The popularity of online

support communities indicates a willingness to receive

support remotely using technology. The most common

themes emerging from exploration into why patients are

lost to follow-up, such as inability to travel, forgetting

appointments, lack of time and financial constraints, sug-

gest that a traditional in-clinic practice setting could be a

barrier for some patients. The individual communication

preferences of patients could be catered for by using mul-

tiple-modalities. Our data found a wide acceptance for

the use of technology across all age-groups. In the wider

community, smartphone ownership is increasing among

the elderly; however, their use of this technology is often

limited to voice and texting (21). This vulnerable popula-

tion are currently underutilising mHealth and are there-

fore out of reach; however, there are opportunities to

increase utility and acceptability (11). Patients highlighted

the use of technology would allow them to ask questions

as they arise between appointments, which would

improve connectivity and potentially follow-up. The abil-

ity to retain these patients and continue to provide them

with dietetic support may be contingent on offering a

variety of consultation options including email and

phone.

Exploring the feasibility of using mHealth apps in die-

tetic practice and the features that dietitians and recipi-

ents of bariatric surgery would find useful indicated that

dietitians have a positive perception of apps, with 93%

recommending them to bariatric patients. These findings

are similar to those of a larger sample of dietitians from

the UK, Australia and New Zealand serving a heteroge-

neous patient population, showing that 84% of respon-

dents recommend health apps to their patients (24). Other

studies have acknowledged that apps are becoming an

accepted part of a dietitian’s toolkit (18); however, dieti-

tians specialising in the support of bariatric patients have

not been previously surveyed specifically to determine

their requirements, nor have the patients themselves.

Bariatric-specific smartphone apps that have been exam-

ined to assess adherence to evidence-based practice, clini-

cal rigor and health professional input did not focus on

the nutrition monitoring needs of dietitians (16,17). In the

present study, dietitians and bariatric patients were forth-

coming with suggestions for features that they would find

helpful in mHealth apps. The present study confirmed

that there is a low uptake of currently available bariatric

apps and also that there is no single, routinely recom-

mended mHealth app among dietitians. Further explo-

ration into apps for these populations is justified because

other research has focussed on discrete aspects such as

app use in dietetics (18,22,24,25), apps for bariatric patients
(16,17) and reasons for bariatric patients becoming lost to

follow-up (9,23,26).

Further research is warranted to explore how to

reach and retain bariatric patients in dietetic care and

to establish whether their care could be enhanced

through the use of technology. Because our results sup-

port the notion that dietitians and recipients of baria-

tric surgery are receptive to the possibility of utilising

technology for dietetic support, there would be some

value in assessing which existing methods of communi-

cation or technology platforms could be leveraged to

improve connectivity. Although it was anticipated that

the patient cohort would not be highly receptive to

home visits, a surprisingly popular choice was e-mail;

therefore, the pros and cons of this communication

method could be examined by dietitians and, if consid-

ered financially viable and practical, they could repre-

sent an alternative or additional patient offering. With

face to face (in clinic setting) being preferred by both

cohorts, potentially, an initial face to face consultation

could be followed up with e-mail updates, video con-

ferencing and telephone reviews, with smartphone

mHealth apps being a useful adjunct. Furthermore, the

use of smartphone technology could facilitate the for-

mation of group or one-on-one consultations for baria-

tric patients from the comfort of their own homes and

ultimately improve access to dietetic support (regardless

of location). The increase in bariatric surgical proce-

dures from approximately 500 in 1998–99 to 17 000 in

2007–08 has huge implications in terms of safe service

delivery and the cost-effective use of finite nutrition
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and dietetic resources, particularly amongst populations

across large geographical areas (2).

The present study has several study strengths including

the use of literature from other smartphone and app-use

studies of health professionals such as doctors (19), surgi-

cal trainees (19,27–30) and the use of mHealth by general

population (31–33) to inform survey design. The survey

questions from these studies were assessed for applicabil-

ity to the present study but, ultimately, it was ensured

that key themes were identified and included. Another

strength was of the variety of nontraditional avenues uti-

lised during recruitment, including social media (Face-

book, Twitter), to reach dietitians, and the relevant

online support forums used to reach bariatric patients.

Moreover, the in-depth interviews used to pilot the sur-

vey questions were a significant strength of the present

study because it ensured that the questions were relevant

to the research audience.

Some important study limitations deserve mention.

Data obtained from the online survey were self-

reported. Participants were allowed to skip various

questions or to end the survey prior to completion,

which resulted in incomplete data for nine dietitian

respondents and 10 patient survey respondents. The

effect of this was most apparent when exploring rea-

sons for loss to follow-up, which was skipped by 92%

of the bariatric patient respondents. Despite 41% hav-

ing seen a dietitian at some stage but were no longer

doing so, it was surprising that the patients were not

very open with respect to answering this survey ques-

tion. A consideration for future research is to conduct

patient interviews or focus groups because this cohort

may be more responsive in those settings.

It is acknowledged that the small sample size of partici-

pants limited the findings and prevented more sophisti-

cated analysis beyond exploration of means. However, we

found that not only the proportion of Australian dieti-

tians recommending apps to patients (93%; n = 38) was

comparable to that of the aforementioned larger hetero-

geneous study (91%; n = 288), but also, among other

analogous findings, even the top two-ranked apps were

identical. (24) Selection bias is also probable, resulting in a

likely disproportionate number of tech-savvy patients.

There are a number of reasons for this. The title of the

survey may have given the impression to respondents that

they needed to have and use a smartphone to be eligible

to participate. Ultimately, the online survey provided

accessibility only to people with Internet access. Further-

more, by expanding the patient cohort to recruit from

online bariatric support discussion forums, it is unknown

whether these respondents differed systematically from

the general population of bariatric patients in both their

general or technology literacy. The study did not capture

geographical location and how this may affect modality

preferences.

In conclusion, the present study found that both

patients and dietitians had the means to receive support

via mobile healthcare apps and were receptive to do so.

Development of an app that meets the needs of both

patients and dietitians is likely to have a positive impact

on the ability for dietitians to provide care and, ulti-

mately, on the quality of care patients received. Dietitians

were found to still have a strong preference for traditional

methods of care delivery; however, diversifying practice to

include lower-cost, time effective, technology based solu-

tions may enhance dietetic practice.
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