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EDITORIAL

Broadening influence on the food supply
and environmental sustainability

Dietitians have long recognised the potential of food
reformulation to improve the health of the general popula-
tion, even without changes in consumer behaviour.1 How-
ever, increasingly, we are realising that food choices cannot
be judged solely in terms of nutritional outcomes; environ-
mental impacts must also be considered. This year, the
American Society for Nutrition Education and Behavior has
released a position paper declaring that ‘environmental sus-
tainability should be inherent in dietary guidance, whether
working with individuals, or groups about dietary choices,
or in setting national dietary guidance’.2 At the same time, a
Lancet Commission has just produced a landmark report
that integrates, with the quantification of universal healthy
diets, global targets for sustainable food systems.3 We are
now at a global climate tipping point and being challenged
to consider the very basis of how to develop advice about
healthy eating.

The Food and Agriculture Organization defines sustain-
able diets as those that are protective and respectful of bio-
diversity and ecosystems, nutritionally adequate, safe,
healthy, culturally acceptable and economically affordable
while optimising natural and human resources.4 Sustain-
ability can also been seen as a key component in any assess-
ment of food security.5 Calls for dietary guidelines to
include sustainability began more than 35 ago,6 and a num-
ber of international dietary guidelines panels have consid-
ered the sustainability of the food system when producing
recommendations.7 Nonetheless, there is a wide disparity in
the carbon emissions intensity of the healthy diets rec-
ommended in different countries, ranging from 687 kg
CO2 equivalents per capita per year in India to 1579 kg in
the United States of America.8

Today, global climate change is recognised as an urgent
problem, with other pressing environmental issues, includ-
ing loss of biodiversity, land degradation, fresh water short-
ages and water pollution.9 The latest Intergovernmental
Panel on Climate Change special report assessed energy,
land and ecosystems, infrastructure and industry to see
how they would need to be transformed to limit global
warming to 1.5�C. It concluded that among the actions
needed is changing food systems and promoting diet
changes away from land-intensive animal products.10

Global agriculture and food production release more
than 25% of all greenhouse gases (GHG).11 Emissions vary
widely between foods; ruminant meats such as beef and
lamb can have emissions per gram of protein 250 times that
of legumes, while eggs, seafood, poultry and pork have
much lower emissions than ruminant meat. How a given
food is produced also affects emissions. When sustainably

grazed on lands unsuitable for cropping, dairy and red meat
production can increase food security, dietary quality and
provide environmental benefits via nutrient cycling.12

Nonetheless, while producers have some limited ability to
reduce the environmental impacts of food production, die-
tary change will remain the most effective mechanism to
deliver environmental benefits.13 Using global life cycle
analysis of emission data, it has been calculated that a move
to a Mediterranean, pescatarian or vegetarian diet could
reduce GHG emissions from food production by
30–55%.11

The literature on sustainable diets has grown substan-
tially in the last decade.14–16 A recent study examined
66 different dietary studies that enabled comparison of their
nutritional quality and carbon footprints.17 The authors
found that the Mediterranean diet and the Atlantic dietary
pattern (common in northern Portugal and Galicia), as well
as those in India and Peru, had much lower carbon foot-
print scores than the diets of northern or western Europe
and concluded that a shift to a diet rich in vegetables and
lower in animal protein would be healthier and more envi-
ronmentally friendly. Other studies have also concluded
that reductions in meat consumption would lead to reduc-
tions in GHG emissions as those of meat and dairy con-
sumers are about twice those of vegans.18–21

This issue of Nutrition & Dietetics includes a collection of
articles that relate to nutritional improvements in the food
supply, including recipe modifications to reduce sodium
content,22 implementation of healthy food policies in health
services,23 the development of national meal guidelines for
Meals on Wheels programs24 and the impact of health star
labelling on the reformulation of packaged foods.25 As more
and more people consume food prepared by others, such
approaches will continue to be important for the work of
dietitians. Nonetheless, dietitians will also need to consider
how to embed environmental concerns in national dietary
policies in the future.

In the current Australian dietary guidelines, published in
2013, the topic of environmental sustainability is only
briefly mentioned in a five-page appendix, and its key mes-
sages focus on issues of food waste, healthy food choices
and buying locally grown food rather than any recommen-
dations to change food patterns substantially.26 There have
been attempts to describe what a healthy and sustainable
diet could look like in Australia,27 but in general, the topic
does not get the attention it deserves at the level of govern-
ment policy-making28 and intersectoral action has been
hampered by disparate definitions, a perceived lack of
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robust evidence and divergent views about the role of gov-
ernment in environmental policy and food regulation.29

It seems clear that moving to a diet based on more whole
and plant-based foods is going to be one of the most
important dietary strategies at a global level both for the
planet and for human health. However, the dietary choices
that an individual makes are influenced by culture, price,
availability, taste and convenience, as well as nutritional
knowledge. If we are going to encourage the move to a food
system that is more environmentally sustainable, nutrition-
ists and dietitians will need to educate consumers on how
to do this30 and help develop food policy, dietary guide-
lines and labelling regulations that articulate the changes
needed. There is already a high level of community concern
in Australia about the environmental impact of the food
supply.31 We may discover that many individuals find con-
cerns about environmental impact more motivating than
concerns about health when considering whether to make a
dietary change.
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ORIGINAL RESEARCH

Effect of a salt-reduction strategy on blood pressure
and acceptability among customers of a food
concessionaire in Lima, Peru

Isabel A. REYNOSO-MARREROS,1 Perlita K. PIÑARRETA-CORNEJO,1 Percy MAYTA-TRISTÁN2 and
Antonio BERNABÉ-ORTIZ 1,3,4

1Faculty of Health Sciences, Universidad Peruana de Ciencias Aplicadas (UPC); 2Dirección de Investigación y
Desarrollo, Universidad Científica del Sur; 3CRONICAS Center of Excellence in Chronic Diseases, Universidad Peruana
Cayetano Heredia, Lima, Peru; and 4Faculty of Epidemiology and Population Health, London School of Hygiene and
Tropical Medicine, London, UK

Abstract
Aim: Limited information exists regarding the implementation of salt reduction strategies on collective food ser-
vices, such as restaurants and food concessionaires. The present study aimed to assess the effect of a salt reduction
strategy on blood pressure levels and food acceptability among customers of a food concessionaire.
Methods: A quasi-experimental study with two phases was conducted. In the pre-intervention phase, the amount of
salt used in food preparation was determined. In the intervention phase, a reduction of 20% in salt added to food
preparations was implemented. Four hedonic tests and two blood pressure measurements were performed before
and after the intervention implementation using standardised techniques. In addition, an evaluation of uneaten food
was conducted daily on all customers’ plates. Mixed linear regression models were generated to assess the effect of
the intervention on blood pressure and acceptability.
Results: A total of 71 workers were evaluated, mean age of 37.5 years, 57.8% females, who consumed the food of
the concessionaire, on average, 4.4 (SD: 0.7) days per week. Systolic and diastolic blood pressure were reduced by
3.1 (P < 0.001) and 2.9 (P < 0.001) mmHg at the end of the study, respectively. The results of the hedonic tests and
the uneaten food before and after the intervention did not vary significantly.
Conclusions: The reduction of 20% of salt added to food from a concessionaire had a positive impact on the reduc-
tion of customers’ blood pressure without reducing food acceptability. This strategy could be implemented in other
contexts.

Key words: blood pressure, public health, salt, satisfaction.

Introduction

Worldwide, the increase of blood pressure levels is mainly
affecting low- and middle-income countries,1 leading to
increased risk of cardiovascular disease, including stroke,
myocardial infarction and chronic kidney disease.2 There is
strong evidence suggesting that dietary salt is one of the
major causes of increased blood pressure, and a reduction
in salt intake can lower blood pressure, thereby reducing its
consequences.3,4

The World Health Organization (WHO) recommends
that healthy adults should consume <5 g of salt per day
(2 g of sodium).5 The average salt consumption in different
communities from several countries has been estimated
between 6 and 12 g/day.6,7 As a consequence, many inter-
national organisations have highlighted the importance of
generating scientific evidence about salt reduction as a pub-
lic health measure to tackle hypertension.8 In addition to
interventions, public health strategies should include sur-
veillance and reduction of sodium in food.5,9 However,
there is scarce evidence regarding the acceptability of inter-
ventions reducing the amount of salt added to foods, espe-
cially in Latin American countries. Moreover, limited
information exists regarding the impact of a salt reduction
strategy on collective food services, such as restaurants and
food concessionaires.

The collective food services (i.e. food concessionaires)
are private companies engaged in the preparation of meals
in large quantities aimed at commercialising them in
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universities, schools, hospitals, etc. In Peru, the food con-
cessionaires must ensure the food safety standards before
selling to customers,10 but there is no regulation regarding
food components and supplements, such as the salt added
to food. As the number of individuals consuming food out-
side home is increasing, this makes feasible to incorporate
salt reduction strategies in food collective food services to
have a positive impact on health.11

Therefore, the aim of the present study was to evaluate
the potential impact of a salt reduction strategy on blood
pressure levels and food acceptability among customers of a
food concessionaire in Lima, Peru. In addition, in second-
ary analysis, the effect of this intervention was also evalu-
ated according to hypertension status at baseline.

Methods

A quasi-experimental study, with two phases, including a
pre–post assessment, was conducted and reported using the
TREND statement for non-randomised controlled trials.12

In the pre-intervention phase, the salt added to food during
preparation was estimated and four hedonic tests (satisfac-
tion surveys) and two blood pressure measurements were
performed. During the intervention phase, the salt-
reduction strategy was implemented and four hedonic tests
and two blood pressure measurements were also con-
ducted. In addition, an evaluation of uneaten food on cus-
tomers’ plates after lunchtime was conducted daily during
the two phases of the study.

The present study was conducted in a private company
in Lima, Peru. The selected population was administrative
workers (i.e. those that perform office activities). Only indi-
viduals aged ≥18 years old and who consumed food from
the concessionaire at least three times a week were invited
to participate. The present study was performed in two
consecutive phases:

Phase 1: Pre-intervention: This phase included all procedures
to ensure the implementation of the 20% salt reduction
intervention and comprised:

Weighing salt added to food preparations: Initially (week
0, see Figure 1), the food concessionaire administrator and
the main chef were informed about the aims and proce-
dures of the study. The main chef and cook staff were
trained to weigh salt added to food during preparation. The
amount of salt used in preparations was estimated by
weighing salt added to food during cooking. As the food
concessionaire had a cycling program of menus repeated
every four weeks, we decided that the weight of salt added
to food during cooking would be conducted during four
weeks in order to encompass the entire set of menus (weeks
1–4 of pre-intervention phase, Figure 1). Weight estima-
tions were recorded in a book to further modify the amount
of salt added to food in recipes. Thus, salt added to main
dish (i.e. meat, stews, etc.) and side dishes (i.e. rice, pota-
toes, etc.) was weighed using a balance scale (Miray, model
BMR-88, maximum weight: 10 kg, precision: 1 g).

Informed consent and baseline assessment: During week 1 of
the pre-intervention study, all administrative workers fulfill-
ing the selection criteria were invited to participate and
informed consent was applied. Informed consent was
focused on food acceptability and blood pressure measure-
ments and not in the salt reduction strategy; therefore, par-
ticipants were not aware that salt reduction would be
implemented in the food concessionaire. After agreeing to
be part of the study, individuals were given a short ques-
tionnaire containing the hedonic test as well as socio-
demographic information (age and gender), previous diag-
nosis of hypertension, anti-hypertensive medication, smok-
ing, alcohol consumption and physical activity as used in
the Stepwise Approach to Surveillance of the WHO.13 In
addition, a validated scale to assess satisfaction (hedonic
test), as used in previous studies,14,15 was applied in the
study. Customer satisfaction was assessed by considering
preferences and the mood of participants. A Likert-type
scale was applied with eight response options from ‘I
extremely dislike’ to ‘I extremely like’.16 The hedonic test
was applied to know about the acceptability of the meal of
a day randomly selected. This evaluation was conducted
weekly to all participants during lunchtime.

During the pre-intervention phase, two blood pressure
measurements were conducted. These assessments were
carried out during the mornings of the second and fourth
weeks of the study (Figure 1). A quiet office of a comfort-
able temperature was utilised to perform measurements. A
period of five minutes was guaranteed before starting assess-
ments. Systolic (SBP) and diastolic (DBP) blood pressure
were evaluated using a previously validated automatic device
(Riester, Ri-Champion model, Jungingen, Ulm, Germany) in
the left arm. Three different measurements were performed
one minute apart, and blood pressure values were recorded.

Evaluation of uneaten food: As part of the acceptability
assessment,17,18 an evaluation of uneaten food was also
conducted. This was an indirect method to quantify food
left by customers in dishes after lunchtime and used as a
replacement of the direct weighing of uneaten food. Using
standardised techniques, a scheme of the main and side
dishes sold in the day was created, and the approximate
area occupied by main dish (meat or stew) and side dish
(rice, potato, etc) was calculated. A percentage of the unea-
ten food from each part of the meal was estimated to deter-
mine the amount of food left by the customer (potential
options were: 0, 25, 50, 75 and 100%). This assessment
was applied only to those who consumed the food in the
dining room of the company and was conducted by direct
observation when the clients left the dish tray at the end of
the lunchtime. Assessment was conducted daily by two
trained staff using a standardised template to guarantee an
appropriate evaluation.

Phase 2: Intervention: After determining the amount of salt
added to food during preparation and completing the first
four weeks of the study (Figure 1), the salt reduction strat-
egy was implemented:
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Standardisation of salt added to food: A 20% reduction of salt
added to food was implemented. This proportion of reduc-
tion was based on a previous study performed in a Peruvian
bakery demonstrating that a reduction of 20% in salt
content in bread was not detectable by customers.19 In
addition, other international studies have also reported that
this percentage of salt reduction might not affect food
palatability.20,21

A detailed list of recipes containing the amount of salt to
be added in the intervention phase was created based on
the information of the pre-intervention phase. The weighted
amount of salt to be added during food preparation was
performed to calculate reductions and salt was placed in
small bags to guarantee an appropriate process of cooking
without adding extra amounts. The main chef, supervised
by study staff and the concessionaire administrator, was
responsible for adding salt to food. As part of the interven-
tion, only the salt added to preparations was modified. The
intrinsic salt of ingredients was not considered as this was
not quantified. During the intervention, salt shakers were
removed from the dining room to control the intake of
additional salt.

Blood pressure, hedonic test and uneaten food evaluations:
Similar to the pre-intervention phase, blood pressure and
uneaten food were evaluated. Thus, four hedonic tests
(weeks 5–8), two blood pressure assessments (weeks 6 and
8), and daily evaluation of uneaten food were conducted as
in the pre-intervention phase (Figure 1).

The exposure of the study was the intervention, the
reduction of 20% in salt added to food preparations, in the
concessionaire. The outcome variable was SBP and DBP
assessed as numerical variables as well as scores of satisfac-
tion surveys (hedonic tests) and results of the evaluation of
uneaten food. Thus, blood pressure values were obtained
from three consecutive measurements as explained before,
and the average of the second and third assessments were
used for analyses. Similarly, in the hedonic tests, a value
was assigned to each of the response options from 1 for ‘I

extremely dislike’ to 8 for ‘I extremely like’. As before, per-
centages were assigned to the proportion of food left by
customer in the dish trays for each of the components of
the meal (meat, stew and side dishes).

Other variables were also included in the analyses as
potential confounders, including: sex (male vs females), age,
education level (<12 vs ≥12 years), current smoking (yes vs
no), alcohol consumption, based on the self-reported fre-
quency of alcohol consumed in the last 12 months and
then split in two categories if consumed or not,13 physical
activity (self-reported as at least 30 minutes of vigorous
physical activity per day, based on the question of a risk
score22), and diagnosis of hypertension, defined as self-
report of a physician diagnosis of hypertension or SBP ≥
140 or DBP ≥ 90 in the first study assessment (yes vs no).

The Power Analysis and Sample Size software (PASS
2008, NCCS, Utah, USA) was used for sample size calcula-
tion. Assuming a power of 80% and a significance level of
5%, 70 participants were required to detect a reduction of
blood pressure, mainly in the SBP, of 3 mmHg with a stan-
dard deviation (SD) of 8 mmHg, and having at least four
assessments in total with a correlation between measure-
ments of 0.7.

Analyses were conducted using STATA 13 for Windows
(StataCorp, College Station, TX, USA). Initially, a descrip-
tion of the study population at baseline was performed
using means and SD for numerical variables and propor-
tions for categorical variables. Mixed linear regression
models with random intercept were created with two differ-
ent levels: blood pressure assessments (or satisfaction sur-
vey scores) in the first level, and the study individuals in
the second level. In the case of blood pressure, the crude
model includes SBP or DBP (in mmHg) in each of the
assessments as the outcome and the time (in weeks) as a
categorical variable (2, 4, 6 and 8). Similarly, in the case of
the hedonic test results, time was introduced into the
model in the same way, but changes were weekly instead of
every two weeks. The adjusted models also included age,
sex, education level, current smoker status, alcohol
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Figure 1 Flowchart of the phases of the study and assessments.
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consumption, physical activity and previous diagnosis of
hypertension. Results were presented as coefficients and
95% confidence intervals (95% CI).

Finally, repeated-measures analysis of variance (ANOVA)
was used to assess whether changes in the uneaten food
over time were significant or not. Calculations were con-
ducted for each of the meal components (meat, stew and
side dishes).

The protocol and informed consent forms were reviewed
and approved by the Ethical Committee of the Universidad
Peruana de Ciencias Aplicadas, Lima, Peru. Participants
provided written informed consent, and all procedures were
approved by staff of the food concessionaire.

Results

A total of 71 workers, mean age of 37.5 (range: 24–60)
years and 57.8% females, were enrolled in the study. The
characteristics of the study population are detailed in
Table 1. Individuals consumed the concessionaire food 4.4
(SD: 0.7) days a week on average, and 11 (15.5%) had
hypertension, but only 7 (63.6% of those with hyperten-
sion) were aware of diagnosis and none of them reported
being on treatment.

Changes in systolic and diastolic blood pressure before
and after the salt reduction strategy are shown in Table 2.
According to our multivariable model, the systolic blood
pressure decreased by 2.5 mmHg (P < 0.001) in the sixth
week of the study and 3.1 mmHg (P < 0.001) in the eighth
week (two and four weeks after starting the intervention,
respectively). Similarly, the diastolic blood pressure fell
1.9 mmHg (P < 0.001) and 2.9 mmHg (P < 0.001) in the
same respective periods.

At the end of the intervention, the reduction of the sys-
tolic blood pressure was greater in hypertensive individuals
(4.2 mmHg, P-value = 0.006) compared to non-
hypertensive individuals (2.9 mmHg, P < 0.001). On the
other hand, diastolic blood pressure decreased markedly
among non-hypertensive individuals (3.2 mmHg,

P < 0.001) compared to those with hypertension
(1.4 mmHg, P = 0.03).

The salt added to food during preparations decreased,
on average, from 10.3 g (SD: 4.0) to 8.2 g (SD: 3.2)
(i.e. about 2.1 g). Despite the 20% salt reduction in the
food preparations, the score of the hedonic test did not
change (between 5.8 and 6.1) during the eight weeks of the
study. The multivariable model did not find significant
changes in the score of the hedonic test before and after the
intervention (Table 3).

In addition, there was no variation over time in the
uneaten food left by customers when using the repeated-
measures ANOVA test. Thus, for meat, stew and side
dishes, the P-value of the test was not significant (0.53;
0.21 and 0.71, respectively).

Discussion

Our results show that it is feasible to implement a salt
reduction intervention to decrease systolic and diastolic
blood pressure in a sample of workers consuming meal
from a food concessionaire company, without having an
impact on food acceptability as demonstrated by a lack of
change in the hedonic test and in the evaluation of uneaten
food. In addition, our results suggest that this intervention
can have an effect on those with hypertension, especially in
systolic blood pressure.

Previous studies have reported that salt reduction is asso-
ciated with lower levels of systolic and diastolic blood pres-
sure.23,24 However, there is scarce information assessing the
potential impact of salt reduction strategies in blood pres-
sure and acceptability in companies related to food sales
such as food concessionaires, especially in low- and
middle-income countries. Consistent with our findings, a
systematic review reported that a modest reduction in salt
intake for ≥4 weeks caused relevant falls in blood pressure
in both hypertensive and normotensive subjects.23 In addi-
tion, Sacks et al. assessed the potential effect of different
levels of dietary salt in individuals with and without hyper-
tension.24 They found that reducing salt intake decreased
systolic blood pressure in 7.1 mmHg in normotensive indi-
viduals and 11.5 mmHg among subjects with hypertension.
In this latter study, the intervention was combined with the
dietary approach to stop hypertension diet with increased
amounts of fruits and vegetables. Our intervention also
shows a reduction in blood pressure as well, but only
involved decreasing the salt added to food without chang-
ing the other ingredients used during preparation.

Different strategies have been used to change dietary pat-
terns related to salt intake. For example, dietary education
focused on salt reduction to reduce blood pressure at the
population level has been studied. A report from Japan
revealed that dietary education to decrease salt intake and
increase micronutrients in healthy subjects could reduce
systolic, but not diastolic, blood pressure levels.25 There is
also evidence that dietary education might have a greater
impact on population with increased salt consumption.26,27

However, this kind of intervention could be expensive as

Table 1 Characteristics of the study population at baseline

Variables Frequency

Sex
Females, n (%) 41 (57.8)

Age, mean (SD) 37.5 (12.0)
Education level (year), n (%)

<12 4 (5.6)
≥12 67 (94.4)

Food concessionaire use (days/week), mean
(SD)

4.4 (0.7)

Current smoker, n (%) 7 (9.9)
Alcohol consumption, n (%) 65 (91.6)
Physical activity (at least 30 min/day), n (%) 43 (60.6)
Hypertension, n (%) 11 (15.5)

SD, standard deviation.
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human resources are needed to educate individuals, as
demonstrated in a previous study in Finland.28 Although
our intervention was focused on individuals working in a
small company, only cook staff needed appropriate training
to implement this intervention.

Other studies have reported that it is possible to reduce
salt content in food without affecting acceptability. For
example, salt content was reduced by 30% in vegetable
soup for children and the elderly without affecting per-
ceived saltiness.29 Similarly, a previous study found that a
20% reduction of salt content in bread in a bakery of Lima,
Peru, was feasible without changing taste or affecting
sales.19 Another study reported the feasibility of steadily
reducing salt content in bread up to 25% without changing

customer’s acceptability.21 Alternatively, another strategy to
reduce sodium intake is replacing it with substitutes as
potassium chloride.30 These strategies are important as
implementing interventions to decrease salt intake should
also take into account the perceived saltiness and taste. This
is especially true for food companies as sales can be affected
by these interventions.

This is an inexpensive intervention comprising appropri-
ate training and education to cook staff that can have an
impact on blood pressure by reducing the salt added to
food during preparation. As the most important fear of
companies is affecting taste, and hence sales, salt reduction
needs to be gradually performed. Our results are reassuring:
it is feasible to reduce salt content in food in restaurants
and food concessionaires without affecting acceptability.

It is necessary to reproduce our intervention in other
contexts in different settings. This salt reduction strategy
can be easily implemented in nurseries and shelters for chil-
dren and nursing homes for the elderly, as well as similar
institutions. These populations are especially vulnerable as
there is evidence suggesting that salt consumption is higher
than the recommended standards.31,32 In addition, reduc-
tion of salt content in food for children may have beneficial
effects on blood pressure in adolescence and adulthood.33

Similarly, among the elderly, a reduction of sodium intake
can have a positive effect on blood pressure but also in car-
diovascular pathologies,34 as well as also being considered
as an alternative or an addition to hypertension medica-
tion.35 In addition, longer studies are needed to assess the
long-term effect of these kinds of interventions as well as to
evaluate the implementation of greater reductions of salt
content in food.

Our results suggest that it is possible to improve dietary
patterns (salt reduction) in a population group. Results may
be useful in supporting the implementation of similar

Table 2 Systolic and diastolic blood pressure changes over time: crude and adjusted linear mixed models

Blood pressure levels

Systolic Diastolic

Time Mean (SD) Crude (95% CI) Adjusted(a) (95% CI)
Mean
(SD) Crude (95% CI)

Adjusted(a)

(95% CI)

Intercept — 117.0 (114.3; 119.7) 116.1 (101.5; 130.7) — 72.9 (71.1; 74.7) 76.2 (65.9; 86.6)
Week 2 (first blood

pressure
measurement)

117.0 (12.0) Reference Reference 72.9 (8.1) Reference Reference

Week 4 (second
blood pressure
measurement)

118.7 (11.3) 1.7 (0.5; 2.8) 1.7 (0.5; 2.8) 73.8 (7.8) 1.0 (0.1; 1.8) 1.0 (0.1; 1.8)

Week 6 (third blood
pressure
measurement)

114.5 (11.3) −2.5 (−3.7; −1.4) −2.5 (−3.7; −1.4) 70.9 (7.2) −1.9 (−2.8; −1.1) −1.9 (−2.8; −1.1)

Week 8 (fourth
blood pressure
measurement)

113.9 (11.8) −3.1 (−4.3; −2.0) −3.1 (−4.3; −2.0) 70.0 (7.6) −2.9 (−3.8; −2.0) −2.9 (−3.8; −2.0)

(a) Adjusted for age, sex, education level, current smoker status, alcohol consumption, physical activity and hypertension status.
CI, confidence interval; SD, standard deviation.

Table 3 Impact of the salt reduction intervention on
hedonic test results: crude and adjusted linear mixed
models

Hedonic test

Time
Mean
(SD) Crude Adjusted(a)

Intercept — 5.9 (5.6; 6.1) 6.6 (5.5; 7.7)
Week 1 5.9 (1.5) Reference Reference
Week 2 5.8 (1.1) −0.1 (−0.3; 0.2) −0.1 (−0.3; 0.2)
Week 3 5.9 (1.0) 0.0 (−0.3; 0.3) 0.0 (−0.3; 0.3)
Week 4 5.8 (1.0) 0.0 (−0.3; 0.2) 0.0 (−0.3; 0.2)
Week 5 5.8 (0.9) 0.0 (−0.3; 0.2) 0.0 (−0.3; 0.2)
Week 6 5.9 (0.8) 0.0 (−0.2; 0.3) 0.0 (−0.2; 0.3)
Week 7 6.1 (0.9) 0.3 (−0.1; 0.5) 0.3 (−0.1; 0.5)
Week 8 6.1 (0.9) 0.3 (−0.1; 0.5) 0.3 (−0.1; 0.5)

(a) Adjusted for age, sex, education level, current smoker status,
alcohol consumption, physical activity and hypertension status.
SD, standard deviation.
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strategies in similar and different contexts. However, the
present study has some limitations. First, due to its quasi-
experimental nature, there was no control group; therefore,
our results may be secondary to other unmeasured vari-
ables. However, our findings are similar to randomised clin-
ical trials.23–25 In addition, confounders not assessed in the
study may have influenced results. Nevertheless, our design
with two measures before and after the intervention may
address and control for confounding and regression to the
mean, two of the most common problems in these type of
studies.36 Second, selection bias may arise as the food con-
cessionaire was selected by convenience. Together with the
small sample size, this may affect the generalisability of
results. Third, other non-communicable pathologies, such
as diabetes mellitus and hypercholesterolaemia, were not
assessed, as self-report is not a reliable method as many
people are not aware of their condition.37,38 In addition,
potential confounders, such as obesity, as defined by body
mass index, a well-known risk factor for hypertension, and
total diet were not included in the assessment. As partici-
pants were not aware of the salt reduction strategy, we do
not believe this can bias results. Moreover, health assess-
ment through questionnaires was conducted only at base-
line and not in different times during the study. However,
it is not expected to have significant changes in health over
an eight week period. Finally, the size of the food portion
served to customers was not assessed; however, the food
concessionaire used standard serves periodically audited as
part of the service they deliver to the client company.

In conclusion, the reduction of 20% of salt during food
preparation carried out by a food concessionaire had a posi-
tive impact of systolic and diastolic blood pressure in cus-
tomers without affecting acceptability. Similar strategies
should be applied in similar and other contexts as it may
have beneficial effects on individuals.
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Abstract
Aim: The Ministry of Health in Malawi has scaled-up antiretroviral therapy (ART) for HIV infection. However, the
majority of Malawians heavily depend on maize-based stiff porridge (nsima), a protein-deficient staple, a practice
that exacerbates wasting and ultimately compromises the success of ART programming. This pilot study was con-
ducted to evaluate the efficacy of utilising soybean-enriched nsima as a strategy for managing HIV-related wasting
among resource-poor people.
Methods: A before and after designed study involving 25 wasted (<18.5 BMI (body mass index)) to normal
(18.5–24.9 BMI) HIV-positive rural women (21–40 years) taking ART and provided with soybean–maize flour
(20 kg/month for 3 months) prepared from hydrothermally treated soybeans and maize in the ratio of 1:4 (wt/wt).
Anthropometry was performed at baseline and every month for the 3-month study period. Paired sample t-tests were
used to test for changes in body mass and BMI between baseline and the subsequent months.
Results: Statistically significant (P < 0.001) cumulative mean weight gain for the first, second and third month of
the study were 1.6, 2.1 and 2.9 kg, respectively. The number of participants with low BMI reduced from 6/25 at
baseline to 2/25 after 3 months, and the mean BMI improved from 19.3 to 21.1 kg/m2.
Conclusions: Nsima prepared from a blend of maize and hydrothermally treated soybeans could feasibly be used
to prevent and manage wasting among resource-poor people living with HIV/AIDS in sub-Saharan Africa who rely on
maize as a major staple.

Key words: antiretroviral therapy, body mass index, maize-based stiff porridge, women.

Introduction

Despite rapid expansion in antiretroviral therapy (ART) for
HIV infection over the last decade, HIV-associated morbid-
ity and mortality have remained considerably high particu-
larly in resource-limited settings such as sub-Saharan Africa
(SSA).1–4 In this region, many people living with HIV/AIDS
(PLWHA) lack access to sufficient quantities of nutritious
foods which contributes to reduced efficacy of ART.5,6

Malnutrition and HIV/AIDS compound one another.
Under-nutrition potentially increases the progression of

HIV infection to AIDS stage by decreasing cluster of
differentiation-four (CD4+) T cells and contributes to
abnormal B-cell responses which consequently exacerbate
HIV-related immune depression.7,8 On the other hand,
PLWHA are more likely to become malnourished because
of reduced food intake resulting from appetite loss (infec-
tion and/or pharmaceutical related), difficulty in eating,
malabsorption caused by changes in the intestinal lining
resulting from the infection, metabolic changes that pro-
mote protein catabolism (associated with muscle wasting)
and changes in fatty acid metabolism.9 ART itself increases
resting energy expenditure independent of viral load,
thereby exacerbating HIV-associated wasting.10,11

The World Health Organisation (WHO) grades under-
nutrition according to body mass index (BMI, in kg/m2), as
mild (BMI = 17.0–18.5 kg/m2), moderate (16.0–
<17.0 kg/m2) and severe (<16.0 kg/m2). Low BMI (wasting)
is one of the most frequent manifestations of AIDS in SSA
where a considerable proportion of clinically symptomatic
AIDS patients are wasted.12,13 Also, individuals who are on

K. Bhima, MS, Former MS Student
B. Mtimuni, PhD, Professor of Human Nutrition
L. Matumba, PhD, Senior Lecturer in Food Technology
Correspondence: L. Matumba, Food Technology and Nutrition
Group, Lilongwe University of Agriculture and Natural Resources
(LUANAR), NRC Campus, P.O. Box 143, Lilongwe, Malawi. Tel.: +265
999682549.
Email: alimbikani@gmail.com

Accepted March 2019

© 2019 Dietitians Association of Australia 257

AA
  AA

DD
D

ie
ti

ti
an

s 
As

so
ci

at
io

n
ofof

 A
us

tr
al

ia

Nutrition & Dietetics 2019; 76: 257–262 DOI: 10.1111/1747-0080.12539

https://orcid.org/0000-0001-9152-2450


the lower end of BMI are at a higher risk of dropping to
low BMI especially when they are sick or are food insecure.

Malawi is a typical example of a country in SSA which is
affected by a disproportionately high prevalence of both
HIV infection and food scarcity. Prevalence of HIV infection
in Malawi is estimated to be 10% and is one of the highest
in the world.14 As of 2016, Malawi’s ART rollout had signif-
icantly expanded, with 68% of adults living with HIV
receiving ART.14 This coverage is expected to expand fur-
ther as Malawi launched a ‘test and treat’ strategy, which
calls for all people living with HIV to begin ART as soon as
possible, irrespective of their CD4 count.15 Unfortunately,
Malawi is chronically faced with food insecurity which may
jeopardise the success of the ART programming.16 Worse
still, most Malawians rely on maize in the form of a maize-
based stiff porridge (nsima), a high calorie but low protein
source as a major staple. The poor protein quality in nsima
is not a concern if family income permits acquisition of ani-
mal source foods such as meat, milk, eggs and fish. How-
ever, the majority of Malawians lack resources to afford
high protein foods and predominantly rely on nsima
accompanied by vegetable relish.17,18

Considering this our research team recently evaluated
the feasibility of incorporating odourless soybean flour
(obtained by sufficiently parboiling the soybeans before
blending) into nsima with great success. Following
designed experiments, nsima prepared from flour obtained
by blending the hydrothermally treated soybeans and maize
in the ratio of 1:4 (wt/wt) was highly accepted by evaluators
from the rural setting (n = 125). As soybeans are rich in
proteins and lipids compared to maize,19,20 blending the
two seems to be a feasible strategy for enriching nsima
which in turn could be used to innovatively meet or com-
pensate for the extra energy and protein required by
PLWHA, thereby managing body wasting. In this regard,
the present pilot study was carried out to explore the use of
20% soybean-enriched nsima as a strategy for managing
HIV-related wasting among resource-poor Malawians.

Methods

The study was conducted at St. Gabriel’s Hospital,
Namitete, Lilongwe, Malawi. St. Gabriel’s Hospital was cho-
sen based on its wide coverage and rural setting (serving
resource-limited individuals).

Every woman who attended routine monthly consulta-
tions at St. Gabriel’s Hospital ART clinic within three con-
secutive clinic days was approached and screened to
participate in the nutrition intervention experiment. A total
of 103 women participated in the screening process, with
no refusals. Participants were interviewed to obtain basic
socio-demographic information, including date of birth,
marital status, occupation and income status. Distribution
of BMI, age and participant’s HIV and ART history is pres-
ented in Table S1 (Supporting Information). From the
103 women who were interviewed, those who were certi-
fied (through documentation) to have HIV infection, lived
around St. Gabriel’s Hospital catchment area within 10 km

radius (for logistical reasons), aged 20–40 years, had started
ART in the 12 months prior to study enrolment (ensure
that the participants had stabilised on ART), and were
either wasted (<18.5 BMI) or normal weight (18.5–24.9
BMI) were eligible for the nutritional intervention study.
Individuals were excluded if they were also eligible for
another food assistance program or if they were pregnant or
lactating at the time of enrolment (Table 1).

The study used a before and after design with a 12-week
follow-up period. Repeated measurements of participants’
body weight were taken at baseline and every 4 weeks for a
total period of 12 weeks.

Participants were provided with a pack of novel maize–
soybean flour blend prepared by mixing four parts of maize
and one part of hydrothermally treated soybeans prepared
in the following manner: Clean maize grains were dehulled,
soaked for 1 day, washed and sundried. Clean soybeans
were gradually introduced into boiling water without caus-
ing the water to stop boiling for an hour (one part soybean
to three parts water), cooled in water and manually
dehulled through scrubbing the soybeans between two
hands to force the hulls from the cotyledons. The dehulled
soybeans were washed and sundried for 2 days until they
had stopped sticking to each other. The sundried maize
grits and the thermally processed soybean beans were then
thoroughly mixed in the ratio of 4:1 and milled into flour
(maize–soybean flour) ready for nsima cooking. The pre-
sent formulation was chosen on the basis that it was
deemed optimal in terms of sensory acceptability. A 20-kg
pack of maize–soybean flour blend was provided to partici-
pants every month and they prepared the maize–soybean
nsima themselves at their respective homes. Participants
were advised to consume the enriched nsima instead of the

Table 1 Socio-demographics of study population

Variables n = 25 Percentage

Marital status
Single 2 8
Married monogamous 7 28
Married polygamous 7 28
Divorced 3 12
Separated 3 12
Widowed 3 12

Education
Junior Primary 8 32
Senior Primary 10 40
None 7 28

Occupation
Farming 13 52
Seasonal agriculture worker 3 12
Formal employment 1 4
Casual labour 2 8
Business 4 16
Other 2 8

Antiretroviral therapy regimen
AZT/3TC/NVP (2A) 2 8
TDF/3TC/EFV (5A) 23 92
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standard nsima without sharing with other household
members. The quantity of the food ration was determined
based on daily per capita of maize consumption 499 g/day
(dry matter basis) by Malawians21 and an assumption that
25% of flour could be lost during processing such as the
remains in the cooking pot and the cooking stick. The
nutritional composition (on dry matter basis) and energy
content of maize–soybean flour are presented side by side
with plain maize flour in Table S2.

Data on anthropometric measurements (weight and
height) and clinical information were collected on initial
contact with the women at baseline and after that, every
month for 3 months. Body weight was measured three
times by trained personnel while the participants were
standing barefoot and in light clothing by use of an elec-
tronic scale with the accuracy of 0.1 kg. Height was mea-
sured at baseline three times while participants were
standing barefoot in orthostatic position on a stadiometer
with the accuracy of 0.1 cm; an average was calculated.
BMI was calculated using the standard formula: BMI = (
weight (kg)/height2 (m2)) and interpreted according to the
WHO classification. Cumulative monthly weight gain over
the 3-month study period was determined by subtracting
baseline weight from body weight obtained at the end of
each month. Similarly, cumulative monthly BMI improve-
ment was determined by subtracting baseline BMI from
BMI value obtained at the end of each month. Considering
that morbidity affects weight gain/loss, at every visit, infor-
mation on morbidity was solicited from the participants
through probing and by checking patient-held medical
records.

Paired sample t-tests were used to test for changes in
body mass and BMI between baseline and first, second
and third month as the data was normally distributed.
All statistical analyses were performed with SPSS version
23 (IBM Corp, Armonk, New York). Summary results are
reported as means with standard deviations (mean � SD)
unless otherwise indicated. Pearson correlation coeffi-
cients were used to assess correlations. Chi-square tests
were conducted to test the differences between groups.
All statistical tests were conducted at P = 0.05 signifi-
cance level.

The present study received ethics approval from the
National Health Science Research Committee under the
Ministry of Health and Population is registered with the
USA Office for Human Research Protections (OHRP) as an
international IRB number IRB00003905FWA00005976 and
registered as study number 1645 approved on 23/08/2016.
Informed written consent was obtained from all participat-
ing women. Importantly, senior management of
St. Gabriel’s Hospital kindly permitted the research to take
place at their facility. The reporting of this work was com-
pliant with the CONSORT guidelines.

Results

Initially, 35 women were recruited for the study. However,
homes of 5 participants could not be traced, 4 had moved

to other locations and 1 fell pregnant. Consequently, the
final sample was made up of 25 women. The women were
aged between 21 and 40 years with mean age of
33.6 � 4.8. Fifty-six per cent of the women were married
and half of these marriages were polygamous. The highest
education level attained by the majority of the women was
senior primary school. Most of the women reported being
farmers with only 1 participant engaged in a non-
agricultural occupation. The BMI of the participants ranged
between 14.9 and 23.5 kg/m2 with a mean BMI of
19.8 � 2.1 kg/m2. Six participants out of the 25 had a BMI
of less than 18.5 kg/m2 and were categorised as wasted.
None of the recruited women were overweight (maximum:
23.5 kg/m2, Table 2). At the time of the study, almost all
women (23/25) were on ART regimen TDF/3TC/EFV (5A).
The mean number of years initiated on ART was
6.1 � 4.0 years (range: 1–14 years on ART treatment), see
Table 2.

The cumulative mean weight gains for the first, second
and third month of the study were 1.6, 2.1 and 2.9 kg,
respectively, representing 3.4%, 4.5% and 6.1% body
weight improvement (Table 3). All these three cumulative
monthly mean weight gains were statistically significant
(P < 0.001). Nonetheless, 2 participants did not attain any
weight gain over the entire study period. Moreover, a total
of 5 participants registered weight losses during the first
2 months, and 2 participants lost weight during the third
month. Interestingly, however, none of the participants
cumulatively registered any weight loss over the entire
study period. There was no association (P > 0.05) between
the period (number of years) participants had been initiated
on ART and weight gain. Similarly, there was no association
between weight gain and age or the participant’s marital
status.

BMI of participants improved steadily over the 12-week
study period. The number of participants with low BMI
reduced from 6 in the baseline to 5, 3 and 2 after 4, 8 and
12 weeks, respectively. All cumulative monthly mean BMI
improvements were statistically significant (P < 0.001)

Table 2 Distribution of ages, baseline body weights, body
mass index (BMI) and years of antiretroviral therapy (ART)
of 25 women who participated in food intervention study

Statistics Age
Weight of
participant

BMI at
baseline

Number of
years

initiated
on ART

Minimum 21.0 37.5 14.9 1.0
Mean 33.7 49.2 19.9 6.1
SD 4.9 6.6 2.2 4.0
25th Percentile 31.5 44.5 18.4 2.0
50th Percentile 34.0 50.0 20.0 6.0
75th Percentile 37.5 54.5 21.6 10.0
90th Percentile 39.4 57.8 22.6 11.4
Maximum 40.0 59.0 23.5 14.0
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(Table 3) and by the 12th week, no participant had BMI
<16 kg/m2 (Figure 1). One participant who initially had a
BMI of 23.5 kg/m2 exceeded the cut-off of 24.9 kg/m2 and
fell into the overweight category.

No adverse effect related to the food ration was
observed in the present study. None of the 25 participants
reported having been hospitalised over the entire 12-week
study period. However, all participants reported having at
least suffered an ailment most of which were not of nutri-
tional importance. Importantly, three participants reported
to have suffered from diarrhoea, another three reported to
have suffered from malaria, and one had undergone hys-
terectomy procedure that followed with vomiting. How-
ever, overall, there was no association between cumulative
weight gain at the end of the third month and these
illnesses.

Discussion

The present study is the first to evaluate the efficacy of
soybean-enriched nsima in managing HIV-related wasting.
The findings indicate that the maize–soybean blend nsima
may be used to combat wasting in individuals on ART
within the shortest period and manage the wasting in
PLWHA.

A study by Ndekha et al.22 reported a 10% average
weight gain by the participants, within 3 months, when
they evaluated the effectiveness of maize–soybean porridge
in improving body weight of wasted individuals starting
ART in Malawi. Comparatively, the present study has found
a lower percentage (5.9%) for body weight gain despite
maintaining the soybean proportion at 20% as done by
Ndekha et al.22 and increasing the ration size from 11.2 to
20 kg per month. The disparity is probably because in the
study by Ndekha et al.,22 the maize–soybean ration was
supplemented with the participant’s usual maize-based
meals which may have resulted in higher total energy and
protein intake compared to the present study where the
maize–soybean ration was a complete replacement of the
usual maize-based meals. In the study by Ndekha et al.,22

the soybeans were roasted and therefore, could only be
used to prepare a thin porridge for breakfast and not nsima
for lunch and supper as was the case in the present study.
It is important to note that in a typical Malawian setup,
except for babies and young children, thin porridge (made
from either plain maize flour or maize–soybean flour) is
only consumed as breakfast.

Maintaining normal BMI is not only necessary for reduc-
ing the risk of morbidity and death, but it is also important
in reducing HIV/AIDs discrimination which remains a
problem in Malawi.23 The PLWHA who are experiencing
wasting syndrome are easily identifiable and, therefore,
increasingly vulnerable to discrimination. Conversely, ade-
quate dietary intake coupled with ART restores the body to
a healthy appearance, thus concealing evidence of infection.

Table 3 Cumulative monthly mean weight gains and improvement of body mass index (BMI) over a 3-month study period

Statistics df

Cumulative monthly mean weight gains
Cumulative monthly mean BMI
improvement gains

Body weight
improvementa

Paired differences

T
Significance
(two-tailed)

Paired differences

T
Significance
(two-tailed)

Mean � SD
(kg)

95% CI of
the difference

Mean � SD
(kg/m2)

95% CI of
the difference

Weight at the end
of first month
minus baseline

24 1.6 � 1.7 0.9–2.3 4.706 P < 0.001 0.6 � 0.7 0.4–0.9 4.879 P < 0.001 3.4 � 3.4

Weight at the end
of second
month minus
baseline

24 2.1 � 1.7 1.4–2.8 5.982 P < 0.001 0.8 � 0.7 0.6–1.1 6.283 P < 0.001 4.5 � 3.7

Weight at the end
of third month
minus baseline

24 2.9 � 2.0 2.0–3.7 7.149 P < 0.001 1.2 � 0.8 0.8–1.5 7.414 P < 0.001 6.1 � 4.4

aMean percentage weight gain as calculated from each individual’s improvement.
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3rd Month2nd Month1st MonthBaseline
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Figure 1 Distribution of body mass index over a 3-month
study period. The horizontal line within the box represents
the median. The bottom and upper ends of the box repre-
sent first and third quartiles, respectively.
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However, given the steady weight gain observed in the pre-
sent study, maintaining consumption of the same quantities
of maize–soybean nsima blend after attaining normal BMI
could rapidly result in obesity and induce associated health
problems.24 These results highlight the need for further
research to optimise the daily serving of the novel maize–
soybean blend nsima for maintenance of healthy BMI. Fur-
ther, there is a need to conduct comprehensive randomised
controlled trials involving broader populations (men, chil-
dren, the elderly, and not only the PLWHA) to understand
the effect of the maize–soybean nsima on the nutritional
status of various gender categories. Most importantly, an
economic analysis of the innovation is required before the
intervention is rolled out.

The few incidences of illnesses reported during the study
period are comparable to what would have been expected for
a general Malawian population. The study was conducted
from January to March which is a typical rainy season in
Malawi when disease burden is generally expected to be high
particularly among the resource-poor population.25–28 Ide-
ally, the incidence of diarrhoea and malaria would have been
expected to correlate with cumulative weight gain. Therefore,
the lack of statistical association between the disease inci-
dence and low weight gain in the present study could have
resulted from a few data points which underpowered analysis
to detect a statistically significant relationship.

The long-term ART usage up to 14 years recorded in
the study is a further manifestation that ART has
improved life expectancy in HIV-positive people. In the
absence of effective treatments, the HIV epidemic initially
had a dramatic effect, decreasing life expectancy from
60 years by roughly 50% in some parts of SSA.29 Life
expectancy of HIV-positive people after starting ART has
improved over time. Currently, in low-/middle-income
countries, women who start ART treatment at the age of
20 years are estimated to live for an additional 33.0 years
(95% CI: 30.4–35.6 years).30

The study had certain limitations in that it involved a
small number of participants. Also, there was no assessment
of maize–soybean nsima intake. It is possible that partici-
pants stockpiled or shared the rations with other members
of their household. Further, the study was an uncontrolled
trial and therefore, the conclusions are based on the paired
changes (pre- and post-treatment) that occurred within the
intervention group only. The study could have been
strengthened by including a control group receiving ‘usual
care’ not given any additional food rations (from the
researchers) and another group provided with plain maize
flour which is a traditional staple food for Malawians. Also,
the researchers could have assessed the maize–soybean
nsima intake through the use of food diaries and random
audits. However, in the present study, the audits were prac-
tically challenging as participants did not allow researchers
to frequently visit their homes in fear of exposing their
HIV-positive status to their neighbours. Nonetheless, being
the first study of its kind, the current results provide useful
insights that would inform the design of large-scale con-
trolled studies.

In conclusion, the present study has demonstrated the
potential of using soybean-enriched nsima as a feasible
strategy to manage the BMI of women living with HIV/AIDS
and possibly other gender categories. Considering that soy-
beans can potentially be produced in most parts of SSA, the
current innovation seems to be a significant breakthrough
in the fight against the protein–energy under-nutrition
among the majority of the population who heavily depend
on an intrinsically protein-deficient staple with limited
access to animal source protein foods. Unlike soybean-
based porridges, soybean-enriched nsima have the potential
of being consumed in optimal quantities (dry matter basis)
and regularly during lunch and supper.
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Ten-year trends in the price differential between
healthier and less healthy foods in New Zealand

Sally MACKAY , Stefanie VANDEVIJVERE and Arier LEE
School of Population Health, University of Auckland, Auckland, New Zealand

Abstract
Aim: To measure the relative change in price of healthier and less healthy foods over 10 years in New Zealand.
Methods: Foods in the New Zealand food price index were classified as healthy and less healthy (WHO Europe Nutri-
ent Profile Model) and by degree of processing (according to the NOVA classification). The change in price from
February 2007 to January 2017 was analysed using a mixed model for repeated measures with healthiness (or level
of processing), season and time added as covariates.
Results: Eighty-eight (of 155) relevant items had sufficient information on weight and healthiness. The trend of
increasing food prices over time was similar for healthier and less healthy foods and between the three categories of
processing. There was a statistically significant interaction (P = 0.014) between seasons and healthiness of foods,
and seasons and degrees of processing (P < 0.001). The price of healthy foods and minimally processed foods fluctu-
ated more by season compared to less healthy foods and processed foods.
Conclusions: Food prices increased over time with no significant difference in the rate of change for healthier and
less healthy foods, and between foods of different degrees of processing. This method can be used to routinely mon-
itor relative changes in food prices according to healthiness.

Key words: food cost, food price index, food prices.

Introduction

Cost is a major influence on household food purchases,
often a barrier to purchasing healthy food.1,2 Consumers
are also influenced by access, knowledge, taste, health, con-
venience, familiarity and ethical concerns.2,3 Food prices
can be influenced by political, economic, socio-cultural and
environmental factors at a local, national and international
level.4

If the prices of healthier foods are too high relative to
less healthy foods, this can lead to consumption of a low-
quality, energy-dense, nutrient-poor diet3 which is a risk
for obesity and non-communicable diseases (NCDs).5,6

Monitoring the relative price differential between healthier
and less healthy foods has the potential to inform and assist
monitoring of economic policy responses of governments
to better support and promote consumption of healthier
foods,7 such as taxes or subsidies on foods. Regular moni-
toring is a potentially powerful advocacy tool8 to encourage
governments to improve income equality.9,10 There is a

perception that healthy options are more expensive than
less healthy options.11,12 In high-income countries, low-
income households tend to choose cheaper foods that are
energy-dense and nutrient-poor more frequently than high-
income households.13

New Zealanders consume too much saturated fat and
sodium and added sugar and not enough dietary fibre or
fruit and vegetables.14,15 In 2008/2009, 7.3% of households
were classified as having low food security.14 The mean
household expenditure on food and non-alcoholic bever-
ages was 9.3%, including food purchased away from
home.16

A framework for monitoring the price differential
between healthier and less healthy foods, meals and diets is
provided by INFORMAS (The International Network for
Food and Obesity/NCDs Research, Monitoring and Action
Support). INFORMAS aims to monitor key aspects of food
environments related to obesity and NCDs globally with
30 countries following standardised protocols for up to
seven modules.7 The food prices module monitors the price
and affordability of foods, meals and diets. The present
study reports on the food components, which monitors the
price of common foods over time using readily
available data.

The consumer’s price index (CPI), or a specific food
price index (FPI) can be used to monitor food prices, if the
individual foods and prices are provided and if the list of
foods included is sufficiently comprehensive to represent
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foods commonly consumed by the population. Recently,
the price of foods in the Australian CPI17 and the UK CPI18

classified by healthiness were analysed over time. Foods in
the Australian CPI were classified according to the 2013
Australian Dietary Guidelines food groups with the purpose
of contributing to food and nutrition policy and research.19

Foods in the UK CPI were classified according to a nutrient
profiling model used by the UK Food Standards Agency20

which assigns an overall numeric score according to per
100 g levels of energy, saturated fat, total sugar, sodium,
fibre, protein, and fruit, vegetable and nut content. This
research identified a growing gap of the price between
healthier and less healthy foods that partly explains the
observation in the UK that habits have shifted to purchas-
ing cheaper, less healthy foods.

The change in the average price per item over time by
degree of processing is important to measure as consump-
tion of ultra-processed foods is associated with risk factors
for NCDs and obesity.21 Ultra-processed foods are typically
energy-dense and nutrient-poor, high in saturated and trans
fats, free sugars and sodium. The NOVA classification sys-
tem is an emerging alternative method that classifies foods
according to the ‘nature, purpose and extent of industrial
food processing’ rather than in terms of nutrients and food
types.21

This study aims to compare the relative change in price
over time of common foods categorised by healthiness and
degree of processing using price data publicly available
from the New Zealand (NZ) FPI from June 2007.22

Methods

The NZ FPI is a representative food basket that measures
the price of individual food items. The items are selected
based on their expenditure in the Household Economic
Survey, a regular household expenditure survey conducted
by Statistics New Zealand.23 The 155 items are frequently
purchased foods across 14 sub-groups (fruit, vegetables,
meat, seafood, grains, dairy/eggs, oils/fats, condiments,
snacks, other grocery, restaurant meals, ready-to-eat foods,
hot beverages and cold beverages). Prices are currently col-
lected monthly from 56 supermarkets across 12 regional
centres24 and from greengrocers, fish shops, butchers, con-
venience stores, restaurants and takeaway food outlets.25

In 2017, the monthly weighted average price for FPI
foods became publicly available for February 2007 to
January 2017.22 The price of each item was converted
to price per edible 100 g. The FPI is reviewed every 3 years
to ensure relevance. Product specifications (e.g. pack size,
variety) are reviewed regularly. Over the 10-year period,
foods were added and removed, and some package sizes
changed. These analyses only include foods present in the
same package size throughout the 10-year period. Products
for which the package size changed were excluded as a
price change could be influenced by a change in package
size. In line with the UK analyses,18 takeaway items were
excluded as these include the cost of service, which is not
the case for the other foods (Table 1). In addition, there

was no weight provided to calculate the price per 100 g.
Alcoholic beverages were not included in these analyses. In
line with the UK analyses,18 tea bags and coffee powder

Table 1 Rationale for inclusion or exclusion of 155 food
price index (FPI) items in final analyses

Number of
foods excluded Reason for exclusion Item

14 Takeaways have a
cost of service and
no weight
provided

Takeaway foods and
beverages

34 Not in FPI for
complete period or
package size
changed

Dried pasta, juice,
potato crisps,
muesli bars,
bacon, tomato
sauce, sports
drinks, some
takeaways

5 Baby food or
non-energy
containing
beverage

Tea bags, coffee
(ground), coffee
(instant) infant
formula, baby
food

6 No weight provided Chilled fruit juice or
smoothies, drink
powder, soft drink
poured, grapes,
two-minute
noodles, ice block

6 (NOVA
only)

Not included in
degree of
processing
classification as
category of
culinary
ingredients had
insufficient
products

Vinegar, butter, olive
oil, flour, sugar,
honey

3 (NOVA
only)

Not included in
degree of
processing
classification as
insufficient
information to
classify

Prepared meals
(frozen), corn
creamed style
canned, packaged
meal (pasta and
sauce)

2 (WHO NP
only)

Not included in
nutrient profile
classification as
difficult to classify

Vinegar, flour

6 (WHO NP
only)

Not included in
nutrient profile
classification as
insufficient
information to
classify

Muesli, yoghurt,
packaged meal
(pasta and sauce),
soup (canned),
prepared meals
(frozen), salad
takeaway

Final analysis: NOVA 87 of 155 foods; WHO Nutrient Profiling
(NP) 88 of 155 foods.
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were excluded in these analyses as these items lack energy,
saturated fat, sugar and sodium.

The foods were classified in two ways: healthier and less
healthy, by degree of processing. The WHO Europe nutri-
ent profile model is a category-specific model26 which uses
a food- and a nutrient-based approach. The foods in the
FPI were classified into 1 of 17 food categories. For some
categories, all foods were healthier or less healthy. For other
categories, nutrient information on the foods was required
as nutrient thresholds are provided where relevant for one
or more nutrient: total fat, total sugars, added sugars, salt
and energy. This model was selected as it only required
nutrient information, not ingredient information, and was
designed to be used across multiple countries.

The NOVA classification system classifies foods into four
groups according to degree of processing:27

• Unprocessed or minimally processed foods (e.g. fresh
milk, grains, fruit, vegetables, unsalted nuts, meat, poul-
try, plain yoghurt)

• Processed culinary ingredients (e.g. oil, fats, sugar,
salt, flour)

• Processed products (e.g. simple breads and cheeses; pre-
served meats; fruit, legumes and vegetables processed
with added salt or sugar)

• Ultra-processed products (e.g. soft drinks, fast food, sug-
ary baked goods, ready-to-eat meals, processed meat,
confectionary)
Six items in the ‘processed culinary ingredients’ category

were not included as these foods are ingredients to be
added to other foods.

The nutrient composition of some foods was sourced
from the NZ Food Composition Database28 or the Nutrient
Information Panel. The analyses were conducted in SAS 9.4
(Copyright SAS Institute Inc., Cary, NC, USA). A mixed
model for repeated measures using spatial power covariance
structure and the Kenward-Roger degrees of freedom
method was used to analyse if there was a significant differ-
ence in the mean price of healthier and less healthy foods,
or degree of processing, between 2007 and 2017. Healthi-
ness (or level of processing), season, time and healthiness ×

season (or processing × season) and time × healthiness
(or time × processing) were added in the model as covari-
ates. The data for 2007 was for 11 months and for 2017
was for 1 month only. The effect of seasons on the differ-
ence in the mean price of healthier versus less healthy foods
(or on the difference in the mean price of ultra-processed
and minimally processed foods) was analysed. The seasons
were defined as: summer (December to February), autumn
(March to May), winter (June to August) and spring
(September to November).

Results

Some foods in the FPI were not included (Table 1) because
of insufficient information in the description of the food to
classify by healthiness or degree of processing (n = 7), the
weight was not available (n = 20), or because the food was
not in the FPI for the complete period in the same package
size (n = 34). Of the 155 foods in the FPI, 68 were
excluded from the degree of processing analysis, and
67 from the nutrient profiling system analysis.

Eighty-eight items were classified as healthier (n = 63) or
less healthy (n = 25) by the nutrient profiling system.
Eighty-seven items were classified by degree of processing
as minimally processed (n = 45), processed (n = 13) or
ultra-processed (n = 29). Eighty-four foods were common
to both analyses (Table S1 and Table S2).

There was a statistically significant trend of increasing
food prices over time (P = 0.0179) for foods classified as
healthier and less healthy. The trend over time was the
same for healthier and less healthy food (interaction
P = 0.7813). There was a statistically significant difference
in food prices overall between different seasons (P < 0.001)
(Figure 1). The price of healthy foods fluctuated more by
season compared to less healthy foods. There was a statisti-
cally significant interaction (P = 0.014) between seasons
and the healthiness of foods.

There was a statistically significant trend of increasing
food price over time (P = 0.0243) for the foods classified
by degree of processing. The trend over time was the same
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Figure 1 Change in price of healthier and less healthy foods over 10 years according to season. ( ) Healthier food and
( ) less healthy food.
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between the three categories of food (interaction
P = 0.8837). There was a statistically significant difference
in price between foods of different degrees of processing
but the price of ultra-processed food was not significantly
different to minimally processed food. Processed food was
on average $0.51/100 g more expensive than minimally
processed food (P = 0.0157). There was a highly statisti-
cally significant difference in food price overall between dif-
ferent seasons (P < 0.001) (Figure 2). The price of
minimally processed foods fluctuated more by season com-
pared to processed and ultra-processed food. There was a
statistically significant interaction between seasons and
degree of food processing (P < 0.001) (Table S3 and
Table S4).

Discussion

The food group of the CPI or FPI can be used to monitor
food prices over time if individual foods and prices are pro-
vided. This provides a list of common foods collected in a
standardised manner with a large sample of retail outlets
and different regions. There are some challenges with exclu-
sions of foods due to lack of availability of information on
weight, healthiness or changes in package sizes over time.

There was a significant increase in food prices over time in
NZ. The rate of change of the price of healthier and less
healthy foods, and by degree of processing was similar and
was not significantly different over the 10 years examined here.

Monitoring food prices over time complements the
WHO NCD monitoring framework with the focus on
health outcomes, risk factors (including obesity) and
national system responses.29 This is relevant to nutrition,
obesity and NCDs as price is a major influence on food
choices1,2 and lower diet quality is a risk for NCDs.30 Mon-
itoring the relative change in price of healthier and less
healthy food over time provides evidence to influence and
monitor economic policy responses of government to

improve food affordability by changing the price or improv-
ing income. Removing GST from healthy foods or adding
an additional tax on less healthy foods has the potential to
change demand, and therefore lead to healthier dietary
choices.31 Policy changes that result in more disposable
income allow additional funds available to purchase healthy
food. For example, enabling those on low incomes to have
access to cheap, quality fresh fruit and vegetables, or by
increasing income or decreasing essential expenses (hous-
ing, electricity) to allow more disposable income available
for food. An action recommended by a NZ public health
expert panel to improve the healthiness of food environ-
ments was to monitor food prices over time.32

In NZ, though the rate of change of food prices over
time was not significantly different between healthier and
less healthy food, the average annual rate of increase
between 2007 and 2017 for the FPI (2.5%)33 was higher
than the average annual rate of increase for the CPI at
1.6%.16 The cost of foods has increased disproportionately
compared to other goods and services.

Communicating messages around the cost of healthy eat-
ing is vital as there is a widespread perception that healthier
foods34 and diets35–37 are more expensive than their less
healthy counterparts. This research has shown that healthy
foods are increasing in price at a similar rate to less
healthy food.

A direct comparison of the price trends in the studies
from UK (2002–2012) and Australia (2001–2014) is not
possible because of differences in the time periods
(2007-2017 for this study). The NZ study supports the
results of the Australian study where the average annual
rate of change in price over time was similar for the CPI
food group (2.9%), less healthy items (3.0%), and some
healthier items like fruit (3.0%) and oils and unsaturated
fats (2.9%). Vegetables had a higher rate of price change
(3.8%), while grains and cereals (2.4%), milk and alterna-
tives (2.5%) and meat and alternatives (2.2%) had lower
rates.
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Figure 2 Change in price of foods classified by degree of processing over 10 years according to season. ( ) Minimally
processed, ( ) processed and ( ) ultra-processed.

S. Mackay et al.

274 © 2018 Dietitians Association of Australia



In UK, healthier foods were consistently a higher price
than less healthy items over a decade with a widening gap
between them.18 Ninety-four foods were selected from the
CPI that were present during the time period. The median
price for a given quarter was used to calculate a mean value
for the year using price data from the office for National
Statistics and nutrition composition data was matched to
the CPI data. A sensitivity analysis found that healthy foods
were still more expensive after removing fruit and vegeta-
bles from the list.

The price trends were similar in the Australian and NZ
studies, as these countries have a close economic relation-
ship so influences on prices can be similar whereas the UK
food market is further removed. Classifying foods according
to the Australian Dietary Guidelines involved categorising
foods into food groups whereas the UK study classified
every item by nutrient content and the WHO nutrient pro-
file model used both processes. As a result, some foods
could be classified as healthy using one system and
unhealthy using another. Classifying by degree of proces-
sing is based on different principles with 12 foods in the
NZ FPI, mainly breads and cereals, classified as healthy and
ultra-processed. However, in NZ the rate of price change
was similar using both classification methods.

Most of the studies that classified foods by degree of pro-
cessing analysed the contribution to energy of ultra-
processed foods using household expenditure studies.
There were no reports found in the literature where foods
classified according to degree of processing were used to
monitor change in price over time.

Using the FPI provides a dataset of prices collected in a
consistent manner from a large number of retail outlets in
NZ. Using this dataset removes the burden of price collec-
tion in supermarkets. The foods in the FPI have been iden-
tified from the Household Expenditure Survey as foods
commonly purchased. Two systems of classifying foods by
healthiness using different principles were used with both
systems showing the same price trend of no difference in
foods classified by healthiness.

The FPI included many common foods but there were
some surprising omissions such as margarine, and some
healthier versions of items were not included, such as
brown rice. Not all foods in the FPI were able to be
included in these analyses. Thirty-four foods were not in
the FPI for the 10-year period or the package weight chan-
ged. A standard weight was not provided for some items so
the price could not be calculated per 100 g. The details of
some items were not specific enough to classify, for exam-
ple, ‘fruit juice or smoothie’. Statistics New Zealand was not
able to provide further details (personal communication,
2017). Takeaways were not included in these analyses as
the weight of the item was not provided and the description
of some items did not provide sufficient details to classify
by healthiness or by degree of processing. Therefore, the
price changes of less healthy foods and across the settings
where people purchase foods was not fully captured.

Household expenditure surveys, CPI and FPI data have
the potential to provide valuable information on food

prices, but the data may not be sufficiently disaggregated,
or described in enough detail, to identify items as healthier
or less healthy. It is recommended that the relevant organi-
sation undertaking the surveys provide or monitor the price
data in such a way that the cost of healthier and less healthy
foods can be monitored over time.

The price of all foods has significantly increased over
time, but the price of healthier and less healthy foods has
increased at a similar rate. There is a perception that the
price of healthier items has increased at a faster rate than
less healthy items, but this is not the case in NZ. Using the
publicly available FPI to monitor the price of foods over
time was found to be straightforward and should be the
basis for routine monitoring. As price is a major influence
on food choice, this has the potential to provide informa-
tion to advocate for fiscal policies to improve food
affordability.
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Abstract
Aim: Personal genomic testing for nutrition and wellness (PGT-NG) offers a new service delivery model to nutrition-
ists and dietitians. However, research indicates that this type of testing currently lacks sufficient clinical validity and
utility to be commercially available. Despite Australian guidelines to the contrary, healthcare professionals are cur-
rently offering testing to clients, and promoting these services online. Thus, it is important to understand how PGT-
NG is currently framed online to the public.
Methods: A mixed methods content analysis was conducted to assess the content, quality and marketing
approaches of websites offering PGT-NG to Australians. Websites were identified using popular search engines to
mimic the behaviour of a consumer. A novel framework was developed for the purposes of the analysis.
Results: Thirty-nine websites were analysed, comprising four nutritional genomic testing company websites and
35 healthcare provider websites. Healthcare providers relied on information from the testing companies. The content
was emotive, and little attention was given to the scientific and ethical aspects of personal genomic testing. Websites
appealed to consumer empowerment and framed testing as an essential and superior tool for optimising health.
Conclusions: Websites lacked the transparency necessary for informed consent. A basic checklist of key informa-
tion was developed to aid healthcare providers when informing potential clients of PGT-NG online.

Key words: content analysis, nutritional genomics, personal genomic testing.

Introduction

Personal genomic testing for nutrition and wellness (PGT-
NG) offers a novel way to tailor dietary advice to an indi-
vidual. Informed by the evolving study of gene–nutrient
interactions, broadly termed nutritional genomics,1 PGT-
NG claims to offer personalised dietary advice that will
‘optimise’ health.2 While promising, in many instances the
benefits of PGT-NG have yet to be proven.

Clinical validity refers to the reliability of a test to deter-
mine disease-risk based on a specific genetic variation, while
clinical utility refers to its ability to inform healthcare deci-
sions; both are key measures of the quality of a genetic test.3

Australian guidelines recommend that healthcare providers
should only offer PGT based on nutritional genomics if the
test, and related dietary interventions, are sufficiently

evidence-based.4 To date, however, many gene–nutrition
relationships lack clinical validity.5–7 Furthermore, the
genetic markers used to determine disease-risk, and the evi-
dence used to provide dietary recommendations, often differ
between PGT-NG companies, meaning consumers may
receive different test results, and possibly advice, based on
the test they take.5,8 Many PGT-NG also do not take into
consideration the polygenic nature of many non-
communicable diseases, nor non-genetic factors contributing
to poor health.9–11 Dietary advice is also rarely cross-
culturally validated.8,12 As such, Grimaldi et al.6 recently
published a set of guidelines for assessing the clinical validity
of gene–nutrition interactions to help ensure only evidence-
based information reaches the public. Of further concern,
however, the genetic variants included in some PGT-NG also
have associations with non-diet-related conditions; for
example, APOE-ε4 is related to Alzheimer risk as well as
cholesterol regulation.13,14 The potential psychosocial, as
well as insurance, implications of APOE-ε4 genotyping may
not necessarily be communicated to consumers prior to hav-
ing the test conducted, or during delivery of results.13,15

The unregulated mass of online promotional content for
PGT-NG only perpetuates public misunderstanding of the
benefits, limitations and risks of PGT-NG.6 Consequently,
several key groups, including the Human Genetics
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Commission in the United Kingdom, have produced rec-
ommendations for transparent online advertising for health-
related PGT.16,17 Nevertheless, content analyses of PGT
websites internationally have revealed that these recommen-
dations are frequently ignored.18–20 Instead, website con-
tent is solely emotive, particularly appealing to the notion
of consumer empowerment and health transformation.21,22

This starkly contrasts with evidence to suggest that even
when given gene-based diets, consumers are unlikely to
make lasting changes to their lifestyles as a result.23,24

Ultimately, this presents an issue for informed consent.
The purpose of informed consent is twofold: it protects an
individual from harm, while also fostering autonomous
choice.13,25 Internationally, health-related PGT are often
sold online, direct-to-consumer (DTC), negating the need to
involve a healthcare provider (HP). This also eliminates the
possibility for pre- and post-test counselling and, given that
online information may be inadequate to ensure informed
consent, consumers may be at risk of distress, false hope or
‘buyer-regret’.7,13 In an attempt to minimise this risk, several
PGT-NG companies have developed a direct-to-provider
model,26 whereby a healthcare provider is trained by the
company to facilitate testing for their clients.

Nutritionists and dietitians have been identified as key
HPs to offer nutritional genomic advice to clients,27 how-
ever, it is unclear how many have incorporated PGT-NG
into their practice to date. In Australia, dietitians are consid-
ered allied health professionals, and must acquire accredita-
tion with the Dietitians Association of Australia.28

Conversely, the term ‘nutritionist’, can refer to a variety of
nutrition-related HP roles, including those in the field of
complementary/alternative medicine (CAM).28,29 As such,
PGT-NG may also be of interest to a vast array of HPs out-
side conventional dietetic practice, including naturopaths
and homeopaths.

Thus, despite concerns, HPs are offering PGT-NG in
Australia and are promoting their services online. In partic-
ular, the phrase ‘genomic wellness’ appears a popular way
of advertising testing in Australia. Research into this promo-
tional rhetoric is lacking however, and, internationally, a
holistic analysis of the content, quality and marketing
approaches of PGT-NG provider websites has yet to be con-
ducted. The aim of the present study was to explore how
PGT-NG is framed online to the Australian public.

Methods

A mixed-method content analysis was conducted using a
framework built in REDCap (Research Electronic Data Cap-
ture) version 7.1.2., a secure, web-based application under
site license designed to support data capture for research
studies.30

Website searches occurred between February and May
2017. To be eligible, websites needed to offer a PGT-NG
service available to Australians, and provide a description of
the service (e.g. websites that listed PGT-NG as a service
but did not elaborate were excluded). Websites offering
PGT covering a broad range of purposes (e.g. ancestry,

carrier status), in which NG was not the sole marketing
focus, were excluded.

The aim was to mimic the behaviour of a potential con-
sumer, and as such, the search terms and search strategy
was designed with this in mind.31 Popular testing compa-
nies were identified as a result of the search strategy and
subsequently included in the search terms. Thirteen simple
terms (genomic wellness, personalised wellness test,
MTHFR test, DNA wellness test, MTHFR wellness test,
nutritional genomics testing, nutritional genomics Australia,
nutrition and wellness test, personal genomic diet, personal
genomics nutrition, (Company 1 name) practitioner,
(Company 2 name) practitioner, (Company 3 name) practi-
tioner) were entered into Google and Bing, two popular
search engines. Internet users rarely look beyond the top
30 search links,31 however, to ensure nothing was missed,
unique links were collected from the first five pages of each
search (10 links per page).

A novel framework was developed to meet the aims of
the analysis (see Figure 1). The framework, particularly the
‘content’ domain, was informed by items proposed in pub-
lished guidelines4,16,17 and similar content analyses,19,20,32

which were modified for relevance to nutritional genomics.
The Flesch Reading Ease33 formula was used to aid an
assessment of website understandability, whereby a ‘lay-
level’ was considered a score between 60 and 100. This is a
freely available online scoring program which the website
text was copied into. The framework was piloted using
international websites collected during website searching.
This prompted minor changes to aid clarity and usability.

As with the search strategy, the websites were analysed
from the perspective of the consumer. To be analysed, the
information needed to be immediately and easily accessible.
For example, links to ‘terms and conditions’ pages located
in website footers were not included in the analysis.

Websites were de-identified and assigned ID numbers.
Microsoft Excel 2013 and REDCap were used to generate
descriptive statistics, and NVivo 11 (QSR International,
Melbourne, Australia) was used to collate website text. The
text was analysed thematically, using a constant compara-
tive approach.34 Ten per cent of the websites were co-
analysed by one of the co-authors, with the percentage of
interrater agreement calculated.

Results

Thirty-nine websites were analysed; four PGT-NG testing
company websites (three Australian-owned and one operat-
ing internationally) and 35 HP websites (Table 1). Three
testing companies were known to the research team at the
time of study commencement, however, also appeared dur-
ing website searching. The final testing company was found
using the selected search terms. No other testing companies
meeting the inclusion criteria were found using the search
strategy. All HP websites belonged to CAM practitioners
(such as naturopaths) or clinics. Three naturopaths also
referred to themselves as nutritionists, while two of the
CAM clinic websites stated that a dietitian would facilitate
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testing. Only one HP website indicated that a genetic coun-
sellor was available. Interrater agreement was 98%.

While website content varied (Table 2), most provided
rationale for testing and a description of the service
(e.g. 100% stated who would interpret results and 92%
explained how results would be returned). Only two stud-
ies were cited that provided specific evidence to support
the rationale, and the technical and scientific aspects of
PGT-NG were rarely touched upon (e.g. 20% explained the
multifactorial nature of health). None of the websites pro-
vided information about data storage, data sharing or the
use of DNA samples for research.

Three of the PGT-NG websites of testing companies
required a HP to facilitate testing and provided consumer-
orientated sections and information for prospective HPs.
Company 2 provided a list of accredited HPs across
Australia for the consumer to choose from, and while the
majority came from the field of CAM, several HPs were
medically trained (e.g. general practitioners). Company
4 offered testing DTC and provided the least amount of
information (4/17 framework items, 24%), meaning an
assessment of quality could not be conducted. Company
1 provided the most detailed information, covering 65% of

the framework items, however, the information was riddled
with scientific errors, particularly in the section aimed at
practitioners. Regarding copy number variants, Company
1 wrote, ‘These are genes where you can have more or less
copies, so there is not just two copies like your SNP genes’.
Company 1 was also the only website overall to explain
how a genetic variant is considered clinically valid, however
again, quality was poor (depth = average, accuracy = some-
what, exaggeration = average, understandability = average,
credibility = somewhat).

Much of the information that presented on HP websites
appeared to have been copied directly from the testing
company websites. When HPs attempted to provide infor-
mation in their own words, quality varied (see Figure 2). In
particular, credibility scores dropped because of poor gram-
mar and typographical errors. HP1 wrote, ‘Simply by pro-
viding your body with the nutrients it genetically needs,
you could see these symptoms vanish’. Even for HP web-
sites targeting consumers, language was not at a lay-level
(M = 46.27 for the Flesch Reading Ease Formula).

Information was also highly skewed in favour of testing.
Only 2/39 websites mentioned risks; HP34 warned against
overestimating the predictive power of PGT and stressed

Figure 1 Novel framework for analysing online personal genomic testing for nutrition and wellness content. Website text
was also collected for each assessment category. Screenshots were taken following analysis. 1Risk was defined as a potential
adverse event occurring as a result of testing, for example, finding out unwanted information.
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the importance of working with the healthcare provider.
HP33 was the only website to address the potential to find
out unwanted results. The website stated, ‘The information
it provides is substantial, and not for the weak hearted’.
Eight websites acknowledged at least one limitation. Issues
of clinical validity were not mentioned, however, con-
sumers were guaranteed that the tests are of a ‘gold

standard’ (HP39). HP6 stated, ‘This type of testing has
proven scientific accuracy and takes away the guessing’.
Instead, limitations were framed in regards to test scope,
with statements indicating what the test would not cover,
such as paternity testing.

Overall, the tone of the information was positive and
motivational, with the most common emotional appeals
being empowerment (only 2/39 websites scored ‘none’ on
the empowerment scale) and transformation (5/39 websites
scored ‘none’). HP22 wrote, ‘Knowing your genetic blue-
print can empower you to make the best lifestyle choices to
optimise your genetic expression for optimal health’.

The most common images used on websites were DNA
(n = 19), people (n = 14), laboratory equipment (n = 9)
and food (n = 9). These images were used to complement
the textual material, for example, healthy, smiling individ-
uals implied the benefits of testing, while scientific imagery
portrayed the legitimacy of the test.

The textual material was synthesised into major themes:
PGT-NG is a superior tool for facilitating wellness: Websites

emphasised this by using the metaphor of PGT-NG being
able to ‘unlock’ health information. HP1 stated, ‘It is the clos-
est thing you have to a crystal ball for your future health’.

PGT-NG will reduce the guesswork around diet and lifestyle
choices: Websites promised that results would inform not
only highly specific, but also easy to implement recommen-
dations that would improve health. HP11 claimed, ‘You will
be provided with practical, easy to understand information
on how you can modify your diet and lifestyle according to
your individual genetic profile to optimize your health’.

PGT-NG is relevant to healthy people: Language such as
‘maximise’ health, and ‘reach your full potential’ implied
that even though the consumer may think they are healthy,
there is more that could be done to take health to the ‘next
level’. HP31 wrote, ‘We specialise in Nutrigenomic DNA
testing and can use the information to help structure a plan
to help you reach your full health potential’.

Discussion

Findings reveal that online PGT-NG information does not
adequately communicate the complexities of nutritional
genomics, including issues of clinical validity and utility.
Websites emphasised genetic determination and the superi-
ority of PGT-NG over other forms of dietary advice, and
overall, the tone of the websites was positive, motivational
and empowering. Empowerment is a common marketing
strategy, particularly in health promotion,35 and the
‘empowerment rhetoric’ features heavily in DTC-PGT
advertising.21,22,32,36–38

Previous analyses of DTC-PGT (for health and non-health
purposes) websites highlight that key information is often
missing,18,19,32 and ultimately, the websites assessed as part of
the present study lacked sufficient information to facilitate
informed decision-making. However, the analysis focused on
information available in the main body of each websites.
Three of the websites contained links to a ‘terms and condi-
tions’ page and a ‘privacy policy’ page in the website footer.

Table 1 Websites included in the content analy-
sis (N = 39)

Name(a) Date analysed(b)

Testing companies
Fitgenes Personalised Health 26/4/2017
myDNA 1/5/2017
Nutrigenomix 26/4/2017
smartDNA 26/4/2017

Healthcare providers
Bayshore Naturpathic 24/4/2017
Blossom Clinic 17/5/2017
Bondi Health and Wellness 24/5/2017
Coffs Naturology 24/4/2017
Designer Nutrition Australia 17/5/2017
DNA Nutrition Group 27/4/2017
East West Naturopathy 21/4/2017
Elemental 24/5/2017
Food Matters Store 24/4/2017
Functional Wellness 24/4/2017
Gaining Health Naturally 24/5/2017
Good Nutrition 21/4/2017
Healthy Genes for Healthy Future 1/5/2017
Helix Optimised Wellness Solutions 27/4/2017
Mandurah Natural Therapies Centre 24/5/2017
Melbourne Natural Medicine Clinic 27/4/2017
Natural Body Lab 27/4/2017
Natural Health Perth 24/5/2017
Nature Cures 21/4/2017
Nutrition 4 Life Consultant Dietitians 27/4/2017
Nutrition and Wellbeing Clinic 28/4/2017
Penny Benjamin 28/4/2017
Possum Hollow Natural Health Clinic 28/4/2017
Prana Thrive 21/4/2017
Realise Health Family Health Clinic 24/5/2017
Reclaim Your Health 27/4/2017
Remede 21/4/2017
Sharon Johnston Naturopath 27/4/2017
Tania Flack Natural Health Solutions 24/4/2017
The Wellness Guru 26/5/2017
Unique Health and Wellness 17/5/2017
Urban Sense 15/5/2017
Vitality and Wellness Centre 26/5/2017
Wellness Vision 24/4/2017
Women’s Health Naturally 24/5/2017

(a)Websites are presented alphabetically. Position within the table
does not correspond to the ID number assigned to websites
in-text.
(b) Findings represent a snapshot in time. Following the date of
analysis, several websites have been updated or are now inacti-
ve/no longer offering personal genomic testing for nutrition and
wellness.
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These pages contained more detailed information regarding
data sharing and data usage but were not included in the
analysis as potential consumers rarely engage with this infor-
mation when browsing online. Recently, however, Hall et al.18

conducted an analysis of pre-purchase information available
on websites offering health and wellness PGT, finding that
even within ‘terms and conditions’ and ‘privacy policy’
pages, transparency was poor.

Misleading marketing of PGT-NG not only puts the pub-
lic at risk of wasted money and wasted time, but is also a
way to potentially evade Australian regulation. While the
Therapeutic Goods Association produced regulatory
requirements for PGT-NG in 2010,39 and advertising for all
health-related DTC genetic tests in 2017,40 it is unclear
how these requirements are monitored. As such, testing
companies may take advantage of this blurry regulatory
landscape.

Despite three of the four PGT-NG testing companies
marketing their tests to a range of HPs, this research has
revealed that uptake of test facilitation is particularly preva-
lent in the CAM community in Australia. Most of these
CAM providers relied on information taken directly from
the PGT-NG company websites, decreasing understandabil-
ity scores despite the lay target-audience. It is clearly a chal-
lenge to communicate scientifically accurate information in
the context of consumer-orientated advertising.32 This reli-
ance on PGT-NG testing company website information also

brings into question the ability of these CAM providers to
deliver adequate pre-test advice to consumers.

While test facilitation through a HP aims to minimise the
risk that consumers may misinterpret their results, there
remains concern that many providers may not be competent to
interpret results.41 Furthermore, although guidelines published
by Grimaldi et al.6 are a positive step towards ensuring PGT-
NG is standardised and evidence-based, the authors argue that
determining the clinical utility of associated dietary advice is
the responsibility of the HP. Although it has been suggested
that nutritionists and dietitians are well placed to deliver nutri-
tional genomic advice to clients,27 this group has reported low
knowledge and low confidence in Australia and internation-
ally.42,43 In light of these findings,42,43 and the poor quality of
the online information by CAM providers, the assumption
made by Grimaldi et al.6 may not yet be entirely appropriate.

Clearly, there is a need for greater training and educa-
tional support for HPs practising both conventional and
CAM who are interested in adopting PGT-NG into their
practice.44 Recognising this, Hurlimann et al.7 produced
pre- and post-test counselling recommendations that
should be addressed by HPs facilitating PGT-NG. The
authors reinforce that pre- and post-test counselling, along
with HP training, is essential to ensure consumers make
informed choices to pursue PGT-NG.7

Currently in Australia, however, there is a distinct lack of
independent bodies offering courses in nutritional genomics

Table 2 Content of websites offering information about personal genomic testing for nutrition and wellness(a)

(a) Assessed between February and May 2017. Changes may/have occurred in this time.
(b) Item used to assess the quality of the information.
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appropriate for HPs to upskill, as most require the comple-
tion of further tertiary studies.44 Instead, HPs must acquire
accreditation with certain PGT-NG testing companies before
offering testing. Thus, many HPs have no choice but to rely

on the testing companies for training and support. Already,
interviews with North American HPs who facilitated health-
related PGT with their patients revealed that most relied
heavily upon testing company resources to counsel their

Figure 2 Quality of information on websites offering personal genomic testing for nutrition and wellness. The bars represent
the scores for the healthcare provider websites, and the circles represent the scores for the testing companies (1, 2 and 3).
Criteria for assessing the quality of information—Depth: detail provided in the information; Accuracy: the degree to which
the information was correct, as validated by the current literature; Exaggeration: the extent to which the information was
overstated or overemphasised; Understandability: how easy the text was to comprehend as a layperson. Encompassed the use
of plain language and correct spelling and grammar. Aided by scores from the Flesch Reading Ease (where 0–30.0 = Very dif-
ficult, 30.0–60.0 = Difficult, 60.0–70.0 = Plain English, 80.0–100.0 = Easy), a freely available online scoring program into
which the website text was copied; Credibility: the perceived trustworthiness of the information. Included the tone of lan-
guage, use of scientific evidence and the professionalism of the website. None of the healthcare provider websites included
the third quality assessment item, an explanation of how a genetic variant is considered clinically valid.
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patients.26 As with HPs using testing company information
for their own websites, this reliance represents a conflict of
interest, such that clients may receive biased or inadequate
advice.

The PGT-NG testing company websites analysed in the
present study offered no information regarding what the in-
house training involves and how competency is assessed.
While the websites were professional in appearance, the
poor ratings given to the PGT-NG testing company web-
sites, which were then reflected in the information provided
by the CAM providers, is a worrying indication of the qual-
ity of the training.

Given the potential that nutritional genomics offers the
field of nutrition and dietetics, it is essential that the work-
force is adequately supported to provide clients with high
quality care and advice.7,42 One place to start is neutral,
evidence-based information available to consumers online.
Thus, the findings from the present study have revealed a
need for greater nutritional genomics knowledge among
HPs, and the importance of dissemination of accurate
online information to the public.

Two healthcare provider websites had ceased advertising
PGT-NG within the timeframe of the data collection and
analysis. Furthermore, since this time of analysis Company
4 had updated their website to include many more of the
framework content items, including laboratory accreditation
and data storage. Thus, given how rapidly the area is
changing, findings only represent a ‘snapshot in time’. The
study also only depicts the Australian landscape, however,
given the growing popularity of nutritional genomics, find-
ings can still inform a range of HPs, both nationally and
internationally.

The authors propose a basic checklist of information that
should be included on a website offering PGT-NG facilita-
tion (see Table SS1, Supporting Information). Transparent
information will help to ensure both the public and HPs
interested in PGT-NG are supported and informed.
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ORIGINAL RESEARCH

Ten-year trends in the price differential between
healthier and less healthy foods in New Zealand

Sally MACKAY , Stefanie VANDEVIJVERE and Arier LEE
School of Population Health, University of Auckland, Auckland, New Zealand

Abstract
Aim: To measure the relative change in price of healthier and less healthy foods over 10 years in New Zealand.
Methods: Foods in the New Zealand food price index were classified as healthy and less healthy (WHO Europe Nutri-
ent Profile Model) and by degree of processing (according to the NOVA classification). The change in price from
February 2007 to January 2017 was analysed using a mixed model for repeated measures with healthiness (or level
of processing), season and time added as covariates.
Results: Eighty-eight (of 155) relevant items had sufficient information on weight and healthiness. The trend of
increasing food prices over time was similar for healthier and less healthy foods and between the three categories of
processing. There was a statistically significant interaction (P = 0.014) between seasons and healthiness of foods,
and seasons and degrees of processing (P < 0.001). The price of healthy foods and minimally processed foods fluctu-
ated more by season compared to less healthy foods and processed foods.
Conclusions: Food prices increased over time with no significant difference in the rate of change for healthier and
less healthy foods, and between foods of different degrees of processing. This method can be used to routinely mon-
itor relative changes in food prices according to healthiness.

Key words: food cost, food price index, food prices.

Introduction

Cost is a major influence on household food purchases,
often a barrier to purchasing healthy food.1,2 Consumers
are also influenced by access, knowledge, taste, health, con-
venience, familiarity and ethical concerns.2,3 Food prices
can be influenced by political, economic, socio-cultural and
environmental factors at a local, national and international
level.4

If the prices of healthier foods are too high relative to
less healthy foods, this can lead to consumption of a low-
quality, energy-dense, nutrient-poor diet3 which is a risk
for obesity and non-communicable diseases (NCDs).5,6

Monitoring the relative price differential between healthier
and less healthy foods has the potential to inform and assist
monitoring of economic policy responses of governments
to better support and promote consumption of healthier
foods,7 such as taxes or subsidies on foods. Regular moni-
toring is a potentially powerful advocacy tool8 to encourage
governments to improve income equality.9,10 There is a

perception that healthy options are more expensive than
less healthy options.11,12 In high-income countries, low-
income households tend to choose cheaper foods that are
energy-dense and nutrient-poor more frequently than high-
income households.13

New Zealanders consume too much saturated fat and
sodium and added sugar and not enough dietary fibre or
fruit and vegetables.14,15 In 2008/2009, 7.3% of households
were classified as having low food security.14 The mean
household expenditure on food and non-alcoholic bever-
ages was 9.3%, including food purchased away from
home.16

A framework for monitoring the price differential
between healthier and less healthy foods, meals and diets is
provided by INFORMAS (The International Network for
Food and Obesity/NCDs Research, Monitoring and Action
Support). INFORMAS aims to monitor key aspects of food
environments related to obesity and NCDs globally with
30 countries following standardised protocols for up to
seven modules.7 The food prices module monitors the price
and affordability of foods, meals and diets. The present
study reports on the food components, which monitors the
price of common foods over time using readily
available data.

The consumer’s price index (CPI), or a specific food
price index (FPI) can be used to monitor food prices, if the
individual foods and prices are provided and if the list of
foods included is sufficiently comprehensive to represent
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foods commonly consumed by the population. Recently,
the price of foods in the Australian CPI17 and the UK CPI18

classified by healthiness were analysed over time. Foods in
the Australian CPI were classified according to the 2013
Australian Dietary Guidelines food groups with the purpose
of contributing to food and nutrition policy and research.19

Foods in the UK CPI were classified according to a nutrient
profiling model used by the UK Food Standards Agency20

which assigns an overall numeric score according to per
100 g levels of energy, saturated fat, total sugar, sodium,
fibre, protein, and fruit, vegetable and nut content. This
research identified a growing gap of the price between
healthier and less healthy foods that partly explains the
observation in the UK that habits have shifted to purchas-
ing cheaper, less healthy foods.

The change in the average price per item over time by
degree of processing is important to measure as consump-
tion of ultra-processed foods is associated with risk factors
for NCDs and obesity.21 Ultra-processed foods are typically
energy-dense and nutrient-poor, high in saturated and trans
fats, free sugars and sodium. The NOVA classification sys-
tem is an emerging alternative method that classifies foods
according to the ‘nature, purpose and extent of industrial
food processing’ rather than in terms of nutrients and food
types.21

This study aims to compare the relative change in price
over time of common foods categorised by healthiness and
degree of processing using price data publicly available
from the New Zealand (NZ) FPI from June 2007.22

Methods

The NZ FPI is a representative food basket that measures
the price of individual food items. The items are selected
based on their expenditure in the Household Economic
Survey, a regular household expenditure survey conducted
by Statistics New Zealand.23 The 155 items are frequently
purchased foods across 14 sub-groups (fruit, vegetables,
meat, seafood, grains, dairy/eggs, oils/fats, condiments,
snacks, other grocery, restaurant meals, ready-to-eat foods,
hot beverages and cold beverages). Prices are currently col-
lected monthly from 56 supermarkets across 12 regional
centres24 and from greengrocers, fish shops, butchers, con-
venience stores, restaurants and takeaway food outlets.25

In 2017, the monthly weighted average price for FPI
foods became publicly available for February 2007 to
January 2017.22 The price of each item was converted
to price per edible 100 g. The FPI is reviewed every 3 years
to ensure relevance. Product specifications (e.g. pack size,
variety) are reviewed regularly. Over the 10-year period,
foods were added and removed, and some package sizes
changed. These analyses only include foods present in the
same package size throughout the 10-year period. Products
for which the package size changed were excluded as a
price change could be influenced by a change in package
size. In line with the UK analyses,18 takeaway items were
excluded as these include the cost of service, which is not
the case for the other foods (Table 1). In addition, there

was no weight provided to calculate the price per 100 g.
Alcoholic beverages were not included in these analyses. In
line with the UK analyses,18 tea bags and coffee powder

Table 1 Rationale for inclusion or exclusion of 155 food
price index (FPI) items in final analyses

Number of
foods excluded Reason for exclusion Item

14 Takeaways have a
cost of service and
no weight
provided

Takeaway foods and
beverages

34 Not in FPI for
complete period or
package size
changed

Dried pasta, juice,
potato crisps,
muesli bars,
bacon, tomato
sauce, sports
drinks, some
takeaways

5 Baby food or
non-energy
containing
beverage

Tea bags, coffee
(ground), coffee
(instant) infant
formula, baby
food

6 No weight provided Chilled fruit juice or
smoothies, drink
powder, soft drink
poured, grapes,
two-minute
noodles, ice block

6 (NOVA
only)

Not included in
degree of
processing
classification as
category of
culinary
ingredients had
insufficient
products

Vinegar, butter, olive
oil, flour, sugar,
honey

3 (NOVA
only)

Not included in
degree of
processing
classification as
insufficient
information to
classify

Prepared meals
(frozen), corn
creamed style
canned, packaged
meal (pasta and
sauce)

2 (WHO NP
only)

Not included in
nutrient profile
classification as
difficult to classify

Vinegar, flour

6 (WHO NP
only)

Not included in
nutrient profile
classification as
insufficient
information to
classify

Muesli, yoghurt,
packaged meal
(pasta and sauce),
soup (canned),
prepared meals
(frozen), salad
takeaway

Final analysis: NOVA 87 of 155 foods; WHO Nutrient Profiling
(NP) 88 of 155 foods.
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were excluded in these analyses as these items lack energy,
saturated fat, sugar and sodium.

The foods were classified in two ways: healthier and less
healthy, by degree of processing. The WHO Europe nutri-
ent profile model is a category-specific model26 which uses
a food- and a nutrient-based approach. The foods in the
FPI were classified into 1 of 17 food categories. For some
categories, all foods were healthier or less healthy. For other
categories, nutrient information on the foods was required
as nutrient thresholds are provided where relevant for one
or more nutrient: total fat, total sugars, added sugars, salt
and energy. This model was selected as it only required
nutrient information, not ingredient information, and was
designed to be used across multiple countries.

The NOVA classification system classifies foods into four
groups according to degree of processing:27

• Unprocessed or minimally processed foods (e.g. fresh
milk, grains, fruit, vegetables, unsalted nuts, meat, poul-
try, plain yoghurt)

• Processed culinary ingredients (e.g. oil, fats, sugar,
salt, flour)

• Processed products (e.g. simple breads and cheeses; pre-
served meats; fruit, legumes and vegetables processed
with added salt or sugar)

• Ultra-processed products (e.g. soft drinks, fast food, sug-
ary baked goods, ready-to-eat meals, processed meat,
confectionary)
Six items in the ‘processed culinary ingredients’ category

were not included as these foods are ingredients to be
added to other foods.

The nutrient composition of some foods was sourced
from the NZ Food Composition Database28 or the Nutrient
Information Panel. The analyses were conducted in SAS 9.4
(Copyright SAS Institute Inc., Cary, NC, USA). A mixed
model for repeated measures using spatial power covariance
structure and the Kenward-Roger degrees of freedom
method was used to analyse if there was a significant differ-
ence in the mean price of healthier and less healthy foods,
or degree of processing, between 2007 and 2017. Healthi-
ness (or level of processing), season, time and healthiness ×

season (or processing × season) and time × healthiness
(or time × processing) were added in the model as covari-
ates. The data for 2007 was for 11 months and for 2017
was for 1 month only. The effect of seasons on the differ-
ence in the mean price of healthier versus less healthy foods
(or on the difference in the mean price of ultra-processed
and minimally processed foods) was analysed. The seasons
were defined as: summer (December to February), autumn
(March to May), winter (June to August) and spring
(September to November).

Results

Some foods in the FPI were not included (Table 1) because
of insufficient information in the description of the food to
classify by healthiness or degree of processing (n = 7), the
weight was not available (n = 20), or because the food was
not in the FPI for the complete period in the same package
size (n = 34). Of the 155 foods in the FPI, 68 were
excluded from the degree of processing analysis, and
67 from the nutrient profiling system analysis.

Eighty-eight items were classified as healthier (n = 63) or
less healthy (n = 25) by the nutrient profiling system.
Eighty-seven items were classified by degree of processing
as minimally processed (n = 45), processed (n = 13) or
ultra-processed (n = 29). Eighty-four foods were common
to both analyses (Table S1 and Table S2).

There was a statistically significant trend of increasing
food prices over time (P = 0.0179) for foods classified as
healthier and less healthy. The trend over time was the
same for healthier and less healthy food (interaction
P = 0.7813). There was a statistically significant difference
in food prices overall between different seasons (P < 0.001)
(Figure 1). The price of healthy foods fluctuated more by
season compared to less healthy foods. There was a statisti-
cally significant interaction (P = 0.014) between seasons
and the healthiness of foods.

There was a statistically significant trend of increasing
food price over time (P = 0.0243) for the foods classified
by degree of processing. The trend over time was the same
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Figure 1 Change in price of healthier and less healthy foods over 10 years according to season. ( ) Healthier food and
( ) less healthy food.
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between the three categories of food (interaction
P = 0.8837). There was a statistically significant difference
in price between foods of different degrees of processing
but the price of ultra-processed food was not significantly
different to minimally processed food. Processed food was
on average $0.51/100 g more expensive than minimally
processed food (P = 0.0157). There was a highly statisti-
cally significant difference in food price overall between dif-
ferent seasons (P < 0.001) (Figure 2). The price of
minimally processed foods fluctuated more by season com-
pared to processed and ultra-processed food. There was a
statistically significant interaction between seasons and
degree of food processing (P < 0.001) (Table S3 and
Table S4).

Discussion

The food group of the CPI or FPI can be used to monitor
food prices over time if individual foods and prices are pro-
vided. This provides a list of common foods collected in a
standardised manner with a large sample of retail outlets
and different regions. There are some challenges with exclu-
sions of foods due to lack of availability of information on
weight, healthiness or changes in package sizes over time.

There was a significant increase in food prices over time in
NZ. The rate of change of the price of healthier and less
healthy foods, and by degree of processing was similar and
was not significantly different over the 10 years examined here.

Monitoring food prices over time complements the
WHO NCD monitoring framework with the focus on
health outcomes, risk factors (including obesity) and
national system responses.29 This is relevant to nutrition,
obesity and NCDs as price is a major influence on food
choices1,2 and lower diet quality is a risk for NCDs.30 Mon-
itoring the relative change in price of healthier and less
healthy food over time provides evidence to influence and
monitor economic policy responses of government to

improve food affordability by changing the price or improv-
ing income. Removing GST from healthy foods or adding
an additional tax on less healthy foods has the potential to
change demand, and therefore lead to healthier dietary
choices.31 Policy changes that result in more disposable
income allow additional funds available to purchase healthy
food. For example, enabling those on low incomes to have
access to cheap, quality fresh fruit and vegetables, or by
increasing income or decreasing essential expenses (hous-
ing, electricity) to allow more disposable income available
for food. An action recommended by a NZ public health
expert panel to improve the healthiness of food environ-
ments was to monitor food prices over time.32

In NZ, though the rate of change of food prices over
time was not significantly different between healthier and
less healthy food, the average annual rate of increase
between 2007 and 2017 for the FPI (2.5%)33 was higher
than the average annual rate of increase for the CPI at
1.6%.16 The cost of foods has increased disproportionately
compared to other goods and services.

Communicating messages around the cost of healthy eat-
ing is vital as there is a widespread perception that healthier
foods34 and diets35–37 are more expensive than their less
healthy counterparts. This research has shown that healthy
foods are increasing in price at a similar rate to less
healthy food.

A direct comparison of the price trends in the studies
from UK (2002–2012) and Australia (2001–2014) is not
possible because of differences in the time periods
(2007-2017 for this study). The NZ study supports the
results of the Australian study where the average annual
rate of change in price over time was similar for the CPI
food group (2.9%), less healthy items (3.0%), and some
healthier items like fruit (3.0%) and oils and unsaturated
fats (2.9%). Vegetables had a higher rate of price change
(3.8%), while grains and cereals (2.4%), milk and alterna-
tives (2.5%) and meat and alternatives (2.2%) had lower
rates.
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Figure 2 Change in price of foods classified by degree of processing over 10 years according to season. ( ) Minimally
processed, ( ) processed and ( ) ultra-processed.
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In UK, healthier foods were consistently a higher price
than less healthy items over a decade with a widening gap
between them.18 Ninety-four foods were selected from the
CPI that were present during the time period. The median
price for a given quarter was used to calculate a mean value
for the year using price data from the office for National
Statistics and nutrition composition data was matched to
the CPI data. A sensitivity analysis found that healthy foods
were still more expensive after removing fruit and vegeta-
bles from the list.

The price trends were similar in the Australian and NZ
studies, as these countries have a close economic relation-
ship so influences on prices can be similar whereas the UK
food market is further removed. Classifying foods according
to the Australian Dietary Guidelines involved categorising
foods into food groups whereas the UK study classified
every item by nutrient content and the WHO nutrient pro-
file model used both processes. As a result, some foods
could be classified as healthy using one system and
unhealthy using another. Classifying by degree of proces-
sing is based on different principles with 12 foods in the
NZ FPI, mainly breads and cereals, classified as healthy and
ultra-processed. However, in NZ the rate of price change
was similar using both classification methods.

Most of the studies that classified foods by degree of pro-
cessing analysed the contribution to energy of ultra-
processed foods using household expenditure studies.
There were no reports found in the literature where foods
classified according to degree of processing were used to
monitor change in price over time.

Using the FPI provides a dataset of prices collected in a
consistent manner from a large number of retail outlets in
NZ. Using this dataset removes the burden of price collec-
tion in supermarkets. The foods in the FPI have been iden-
tified from the Household Expenditure Survey as foods
commonly purchased. Two systems of classifying foods by
healthiness using different principles were used with both
systems showing the same price trend of no difference in
foods classified by healthiness.

The FPI included many common foods but there were
some surprising omissions such as margarine, and some
healthier versions of items were not included, such as
brown rice. Not all foods in the FPI were able to be
included in these analyses. Thirty-four foods were not in
the FPI for the 10-year period or the package weight chan-
ged. A standard weight was not provided for some items so
the price could not be calculated per 100 g. The details of
some items were not specific enough to classify, for exam-
ple, ‘fruit juice or smoothie’. Statistics New Zealand was not
able to provide further details (personal communication,
2017). Takeaways were not included in these analyses as
the weight of the item was not provided and the description
of some items did not provide sufficient details to classify
by healthiness or by degree of processing. Therefore, the
price changes of less healthy foods and across the settings
where people purchase foods was not fully captured.

Household expenditure surveys, CPI and FPI data have
the potential to provide valuable information on food

prices, but the data may not be sufficiently disaggregated,
or described in enough detail, to identify items as healthier
or less healthy. It is recommended that the relevant organi-
sation undertaking the surveys provide or monitor the price
data in such a way that the cost of healthier and less healthy
foods can be monitored over time.

The price of all foods has significantly increased over
time, but the price of healthier and less healthy foods has
increased at a similar rate. There is a perception that the
price of healthier items has increased at a faster rate than
less healthy items, but this is not the case in NZ. Using the
publicly available FPI to monitor the price of foods over
time was found to be straightforward and should be the
basis for routine monitoring. As price is a major influence
on food choice, this has the potential to provide informa-
tion to advocate for fiscal policies to improve food
affordability.
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Is the type and location of grocery stores a predictor
of healthy and unhealthy food availability?
A cross-sectional study

Caitlin KEMP , Jorja COLLINS and Claire PALERMO
Department of Nutrition, Dietetics and Food, Monash University, Melbourne, Victoria, Australia

Abstract
Aim: To investigate whether geographical location or type of store is associated with differences in healthy and
unhealthy food availability in grocery stores.
Methods: A cross-sectional study using the Victorian Healthy Food Basket to measure food availability (44 ‘healthy’
and 10 ‘unhealthy’ items) in a convenience sample of 112 stores in urban and regional Victoria, Australia. Logistic
regression analyses assessed whether location (regional, urban), distance from capital city central business district
(km) and type of store (chain supermarket, independent supermarket and general store) predicted the number of
missing healthy and unhealthy food items.
Results: There were 54 chain supermarkets, 43 independent supermarkets and 15 general stores, with 56% of
stores located in urban areas and 44% located regionally. The strongest significant predictor of missing items was
being a general store, which had greater odds (odds ratio (OR) = 136, 95% confidence interval (CI) = 13–1399) of
having missing ‘healthy’ items and missing ‘unhealthy’ items (OR = 63, 95% CI = 7–575), compared with chain super-
markets. Independent supermarkets had increased odds of having missing ‘healthy’ items (OR = 7, 95% CI = 2–22)
compared with chain supermarkets. Regional store location was a significant predictor of missing ‘healthy’ and
‘unhealthy’ items, compared with urban location (OR = 6, 95% CI = 2–25) and (OR = 7, 95% CI = 2–29), respectively.
Conclusions: Store type was a stronger predictor of stores having missing ‘healthy’ and ‘unhealthy’ food items than
the store distance from a large urban centre. General stores and independent supermarkets may be important set-
tings for interventions to improve availability of healthy food.

Key words: diet, food access, food environment, food supply, nutrition.

Introduction

Consuming a healthy diet is a well-established determinant
for promoting good health and preventing chronic disease.1

While health promotion initiatives have traditionally
focused on modifying health behaviours at the individual
level, there is growing acknowledgment of the need to
address the complex and underlying social, geographical,
economic and environmental barriers that prevent healthy
eating behaviours.2,3 Poor availability of healthy food in the
food environment has been associated with lower nutri-
tional quality diets.4,5 The food environment can be defined
as ‘all the foods [that] are available and accessible to people
in the settings in which they go about their daily lives’.6

This includes: markets; supermarkets and other grocery
stores; restaurants, cafés and take away stores and canteens
in schools and the workplace. Food environments can both
encourage and discourage healthy dietary choices.6,7 Under-
standing if healthy food is available in an environment is an
important factor to understand in order to influence eating
behaviour at a population level.

A standardised and national approach to monitoring
food cost and availability across Australia is warranted.8,9

To date, variations of a healthy food basket have been
used in each state and territory to assess the cost, afford-
ability and availability of a healthy diet. This food moni-
toring research has largely focused on food cost.10–21 Less
is known about the physical availability of healthy food,
with most research examining food availability from a
socioeconomic perspective, often measuring fruit and veg-
etables only.10–14 There has only been one published
study that has measured the availability of all healthy food
groups in Victoria and this was limited to a rural setting.20

The availability of healthy and unhealthy food within
regional and urban locations of Victoria has yet to be
explored.
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Food purchasing is limited to the availability of items
provided in stores. In Australia, three large chain supermar-
kets, independent supermarkets and general stores domi-
nate the food supply chain and therefore are the main
settings in which predominant food purchases occur.22

Chain and independent supermarkets include large
(e.g. Aldi, Coles and Woolworths) and small franchises
(Foodworks, Independent Grocers of Australia). General
stores (e.g. ‘corner stores’) are independently owned, lack
larger store governance and often are the only store servic-
ing an entire town. The extent to which residents use gen-
eral stores as their primary food outlet is unknown. While
local residents may consider using general stores only for
convenience shopping, it has been shown that retail initia-
tives in these rural small stores can play a role in promoting
fruit and vegetable consumption in the local population.23

There is little research evidence of the association between
store type and food availability in Australia.

The aim of the present study was to investigate whether
the geographical location (regional, urban) or type of store
(chain supermarket, independent supermarket and general
store) is associated with healthy and unhealthy food avail-
ability in Victoria, Australia.

Methods

The present study used a cross-sectional design to collect
data on food availability in supermarkets and general stores
across Victoria using the Victorian Healthy Food Basket
(VHFB). Data were collected between February 2018 and
June 2018. Ethics approval for the present study was not
required as no human participants were involved. The
study was reported using the STROBE statement.24

A convenience sample of 112 supermarkets and general
stores in regional and urban areas across Victoria was
selected for the study. Sampling was based on areas that
were routinely collecting VHFB data as part of food system
monitoring and evaluation (7 out of 79 Local Government
Areas (LGA)), whereby all stores registered in a LGA were
selected for assessment. Permission from supermarket or
general store managers was granted before assessment.

The VHFB is an established tool widely used for moni-
toring food cost and availability in Victoria.25 This tool was
used to assess the availability of healthy and unhealthy food
item in grocery stores. The 44 VHFB items cover all food
groups, including: cereals (9 items), fruit (6 items),
vegetables/legumes (12 items), meat/alternatives (9 items),
dairy (5 items) and non-core foods (3 items). The VHFB
has been designed to reflect commonly purchased food
items and, in identified quantities, provides the nutrients
required to meet the nutritional needs of reference families
for a fortnight.25 Ten discretionary foods (e.g. frozen pizza,
ice-cream, potato chips) are also included for comparison
but do not contribute nutritional value to the basket.25 For
the purposes of the present study, the 44 items from the
core food groups were classified as ‘healthy’ items and the
10 discretionary foods were classified as ‘unhealthy’. The
10 unhealthy items were selected in a previous 2016

longitudinal study based on common consumer pur-
chases.21 While the non-core foods (oil, margarine, sugar)
are considered high in energy, these items are included as
‘healthy’ as they are necessary to reach energy requirements
for the reference family types.25

VHFB data were collected by trained dietetic students on
field placement or health promotion workers. Data were
collected using either a standardised hard copy collection
sheet or iPad application with supplementary instructions.26

The iPad application incorporated validation fields to mini-
mise data entry mistakes. Items were considered available if
they were physically present at the time of data collection
(including in a different size from the specifications of the
VHFB). Data collectors did not return to the store to re-
assess item availability because of time constraints. If the
item was available yet the price was missing, items were
considered available, as cost was not the focus of this
research.

Characteristics of stores were also identified, including
type and location. Store type was classified as either
‘regional’ or ‘urban’ based on their location within the
Australian Statistical Geography Standard’s ‘Remoteness
Areas’, which categorises five classes of remoteness based
on population size and road distance from the nearest
urban centre.27 For the purposes of the present study, the
regional store category encompassed the ‘Inner Regional’
and ‘Outer Regional’ Remoteness Areas, while the urban
store category encompassed the ‘Major Cities’ Remoteness
Area. Google Maps was used to calculate the shortest road
distance from the store to the Melbourne central business
district (CBD). Stores were categorised as ‘chain supermar-
kets’ (Coles, Woolworths, Aldi), ‘independent supermarkets’
(IGA, IGA X-press, SUPA IGA, FoodWorks or other inde-
pendently owned supermarkets) or ‘general stores’ (smaller,
independent, non-franchise stores, also known as ‘corner
stores’). Greengrocers were excluded as these were not con-
sistently surveyed by all data collectors and are generally
limited to selling fruit and vegetables.

Data were analysed using SPSS (version 20, for Win-
dows, IBM Corp., Armonk, NY, USA). The distribution of
data was deemed non-parametric using the Shapiro–Wilk
test. Descriptive statistics (median and interquartile range
(IQR)) were reported for the availability of healthy items
(VHFB items) and unhealthy items across the two geo-
graphical locations (urban and regional) and three store
types (chain supermarkets, independent supermarkets and
general stores). Assumptions of logistic regression models
were checked prior to analyses. Because of the non-
parametric distribution, two binary logistic regression
models was performed to explore the factors independently
predictive of: (i) missing healthy items (where ‘yes’ one or
more of the 44 VHFB items unavailable; ‘no’ all of the
44 items available) and (ii) missing unhealthy items (where
‘yes’ one or more of the 10 unhealthy items unavailable;
‘no’ all of the 10 items available). The following indepen-
dent variables were included in the models: store geograph-
ical location (urban or regional), store distance from the
capital city CBD (in km) and store type (chain supermarket,
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independent supermarket or general store). Odds ratio
(OR)/Exp (B) (adjusted estimate, where OR = 1 is no asso-
ciation), 95% confidence interval (CI) of the OR, B
(unadjusted estimate) and p-value (statistical significance
was assumed if P ≤ 0.05) were reported to identify the
strength, direction and significance of the association
between independent and dependent variables.

Results

The final sample included 112 stores with complete data
for all 54 items. Data collectors from two LGA’s did not
survey all available stores within the LGA because of time
constraints. One regional general store declined participa-
tion. Of the sample, 56% of stores (n = 63) were located in
urban areas and 44% of stores (n = 49) were located in
regional areas. There were 54 (48%) chain supermarkets,
43 (38%) independent supermarkets and 15 (13%) general
stores. Distribution of stores across locations is reported in
Table S1 (Supporting Information).

The median availability of healthy items (44 out of
44 items) and unhealthy items (10 out of 10 items) was
equivalent between urban and regional stores, but more
variable at regional stores for healthy items (IQR = 41–44)
and unhealthy items (IQR = 8.5–10) than urban stores
(IQR = 44–44, 10–10, respectively) (Table 1). The availabil-
ity of healthy food was the lowest (median 20 out of
44 items) and most variable (IQR 13–36) at general stores
in all locations, compared with chain and independent
supermarkets, which stocked all (median 44 out of
44 items) healthy items (Table 2). There was more variabil-
ity in healthy item availability at independent supermarkets
(IQR 42–44) compared with chain supermarkets (IQR
44–44). In general stores, the median availability of fruit
was 2 out of 6 items (IQR = 1–5) and 5 out of 12 items
(IQR = 2–12) for vegetables (Table 1). Some general stores
did not stock any fruit or vegetable items.

Thirty-eight stores (34%) were missing one or more
healthy items while 74 stores (66%) had all healthy items
available. Twenty-nine stores (26%) were missing one or
more unhealthy items while 83 stores (74%) had all

Table 1 Comparison of healthy food item availability by geographical location and store type (n = 112 stores)

Urban
stores (n = 63)

Regional
stores (n = 49)

Chain
supermarkets
(n = 54)

Independent
supermarkets
(n = 43)

General
stores (n = 15)

Food groupa Median IQR Median IQR Median IQR Median IQR Median IQR

Cereals (n = 9) 9 9–9 9 8–9 9 9–9 9 9–9 4 3–7
Fruit (n = 6) 6 6–6 6 6–6 6 6–6 6 6–6 2 1–5
Vegetables/Legumes

(n = 12)
12 12–12 12 11–12 12 12–12 12 12–12 5 2–12

Meat/Alternatives (n = 9) 9 9–9 9 7–9 9 9–9 9 8–9 4 1–7
Dairy (n = 5) 5 5–5 5 5–5 5 5–5 5 5–5 3 3–4
Non-core items (n = 3) 3 3–3 3 3–3 3 3–3 3 3–3 2 2–3
Total healthy items

(n = 44)
44 44–44 44 41–44 44 44–44 44 42–44 20 13–36

Unhealthy items (n = 10) 10 10–10 10 8.5–10 10 10–10 10 10–10 5 3–8

a Food group items as per the Victorian Healthy Food Basket survey.25

IQR, interquartile range.

Table 2 Logistic regression model predicting the odds of stores having one or more missing healthy food items (n = 112
stores)

95% CI

Predictora B Wald Odds ratio Lower Upper P-value

Regional geographical locationb 1.819 6.562 6.165 1.533 24.793 0.010*

Store distance from capital city CBD (km) −0.010 3.488 0.990 0.980 1.000 0.062
Store type

Independent supermarketc 1.954 11.709 7.057 2.304 21.611 0.001*

General storec 4.913 17.063 135.979 13.219 1398.800 <0.001*

a Dependent variable is ‘missing healthy items’ (1 = Missing one or more items from the Victorian healthy food basket, 0 = Not missing any
items from the Victorian healthy food basket).
b Compared to urban geographical location (reference category).
c Compared with chain supermarkets (reference category).
CBD, central business district; CI, confidence interval.
*P ≤ 0.05 was regarded as statistically significant.
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unhealthy items available. The majority (93%) of general
stores were missing one or more healthy and unhealthy
items, while 42% of independent supermarkets were miss-
ing one or more healthy items and 14% of independent
supermarkets were missing one or more unhealthy items.
The range of missing items across all store types varied
from 1 to 38 healthy items (out of 44) and 1 to 8 unhealthy
items (out of 10). Both logistic regression models were sta-
tistically significant; missing healthy items (χ2 = 47.15,
P < 0.001); missing unhealthy items (χ2 = 45.36,
P < 0.001). The models explained between 34.3% (Cox
and Snell R square) and 47.6% (Nagelkerke R squared) of
the variance associated with healthy food availability, and
between 33.3% (Cox and Snell R square) and 48.9%
(Nagelkerke R squared) of the variance associated with
unhealthy food availability.

Both models (Tables 2 and 3) showed the strongest sig-
nificant predictor of missing items was being a general
store, which had greater odds of having missing healthy
items (OR) = 136, 95% CI = 13–1399) and missing
unhealthy items (OR = 63, 95% CI = 7–575) compared
with a chain supermarket, controlling for all other factors
in the model. The odds of having missing healthy items
were greater if the store was an independent supermarket
compared to a chain supermarket. This relationship was
not observed for missing unhealthy items. Regional store
location was a significant predictor of missing healthy and
unhealthy items, compared with urban store location
(P = 0.010 and 0.012, respectively). The association
between missing healthy and unhealthy items and the store
distance from the capital city CBD was not statistically sig-
nificant in both models (P = 0.062 and 0.457,
respectively).

Discussion

The present study aimed to investigate whether geographi-
cal location or store type was associated with healthy and
unhealthy food availability in grocery stores in Victoria,
Australia. Data reveals that general stores have lower odds

of stocking all healthy items in a food basket, followed by
independent supermarkets, compared with chain supermar-
kets, irrespective of location. General stores have lower
odds of having unhealthy food available compared with
chain supermarkets indicating that general stores have poor
availability of food items overall. It does not appear that
unhealthy foods are taking the place of healthy foods on
the shelves of general stores. Regional stores have greater
odds of having missing healthy items and missing
unhealthy items, irrespective of store type. These results
provide new insight into factors affecting healthy and
unhealthy food availability in stores.

Although the present study found that being a general
store was the strongest predictor of missing food items,
urban or regional location also mattered. Research from
other Australian states and territories have shown decreased
healthy food availability in general stores or community
stores16,20 and with increasing remoteness.12,15–18 We did
not find a relationship between availability and location,
when expressed as distance from the capital city CBD. This
could be explained by Victoria being a relatively well-
populated state with few remote and no very remote areas,
resulting in absence of stores from these areas in our sam-
ple.27 If similar analyses were undertaken including remote
and very remote areas (such as in the larger states of
Queensland, Northern Territory and Western Australia),
then store distance from the capital city CBD may prevail as
a stronger and significant predictor of food availability, as
chain supermarkets are less likely to exist in these remote
areas. Our findings, however, are consistent with existing
work conducted in rural Victoria showing greater healthy
food availability in chain-owned rather than independent
stores.20

General stores and independent supermarkets have
decreased odds of stocking a full basket of healthy items
than chain supermarkets. The reasons for poorer healthy
food availability may be because of a small customer base,
lack of customer demand for healthy food, limited shelving
and storage space, perishability of fresh produce or supply
and delivery challenges. All of the included general stores

Table 3 Logistic regression model predicting the odds of stores having one or more missing unhealthy food items (n = 112
stores)

95% CI

Predictora B Wald Odds ratio Lower Upper P-value

Regional geographical locationb 1.884 6.322 6.579 1.515 28.573 0.012*

Store distance from capital city CBD (km) −0.004 0.554 0.996 0.985 1.007 0.457
Store type

Independent supermarketc −0.297 0.240 0.743 0.227 2.435 0.624
General storec 4.140 13.424 62.806 6.858 575.191 <0.001*

a Dependent variable is ‘missing healthy items’ (1 = Missing one or more items from the Victorian healthy food basket, 0 = Not missing any
items from the Victorian healthy food basket).
b Compared to urban geographical location (reference category).
c Compared to chain supermarkets (reference category).
CBD, central business district; CI, confidence interval.
*P ≤ 0.05 was regarded as statistically significant.
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were the only grocery store servicing their respective town.
This becomes an issue if residents living in these smaller
townships do not have private transport, the money to
afford public transport or the physical mobility to access a
chain supermarket in another town. If residents are indeed
using general stores as their primary food outlet, then these
residents may be disadvantaged in their ability to access
and consume a healthy diet.

Our data show chain supermarkets, in any location, can
be relied upon to have healthy foods available. The retail
food sector in Australia is dominated by two major chain
supermarkets which collectively contribute to approxi-
mately 60% of packaged grocery sales and 50% of fresh
produce sales.28 These major chain supermarkets have
nation-wide food distribution systems and long-storage
facilities ensuring year-round availability of seasonal pro-
duce.22 Nevertheless, this does not mean that chain super-
markets should be the only store type in the grocery store
landscape. Independently owned food retailers create local
employment opportunities, utilise more locally available
produce and enhance community cohesion.29,30 In addi-
tion, profits from these independently owned retailers are
retained within the community, contributing to local eco-
nomic growth.30 This highlights the value of independent
food businesses in regional communities as not merely food
stores, but important contributors to the economic and
social characteristics of a community. Independent super-
markets and general stores provide availability and access to
some healthy food where it might not otherwise exist,
which is particularly important in small regional towns
where chain supermarkets are not easily accessible. This
justifies a need for these small businesses to be supported
and promoted within the community and for future
research in Australia to identify whether initiatives in these
settings improve access and intake of nutritious food.

A number of interventions aimed at improving healthy
food availability in general stores (or ‘corner stores’) have
been implemented and evaluated throughout rural and
urban United States. These include stock inventory
changes, store re-design, recipe cards, linking with fresh
produce sources, point-of-sale advertising and in-store
interactive activities such as food tastings.31–36 These stud-
ies showed that increased promotion and availability of
healthy food in small stores increased sales of these
items,31–36 and therefore, these interventions have the
potential to positively influence healthy food consumption.
These strategies may need to be considered in areas that
rely on general stores for their sole food supply. Further
research should aim to investigate the food purchasing pat-
terns of residents in small regional townships to better
understand the extent to which general stores are used as
their primary food outlet. Insight from the perspective of
store owners and managers would also provide invaluable
information on purchasing practice and in appraising the
feasibility of health promoting interventions in these stores.

While the present study has focused on food availability,
it is important to highlight that availability does not predict
access or consumption. Food availability was measured

using the VHFB; however, this is a hypothetical healthy diet
and is only one measure of physical food availability. The
VHFB was first developed in 2007 and has not been revised
since therefore it may not capture commonly consumed
foods. The binary classification of items missing (‘yes’ vs
‘no’) means that the model provides no insight into the
number or types of items missing which may unfairly indi-
cate lower availability in some stores than is actually the
case. Considering that data were collected over a time
period of four months on different days of the week, food
availability might have varied according to timing and sea-
sonality. While the study utilised convenience sampling,
attempts have been made to ascertain the representativeness
and associated generalisability of the sample. The propor-
tion of stores sampled from urban (56%) and regional
(44%) locations was fairly typical of the Victorian popula-
tion, with the majority of Victorians living in urban areas
(73%) compared with regional areas (26%).37 The study
sample aligns with the randomly generated store sample
used in a previous longitudinal study, which included 51%
of stores from urban locations and 49% of stores from rural
locations, with this random sample being deemed represen-
tative of Victoria overall.21

The present study found that store type is a stronger pre-
dictor of stores to have missing healthy and unhealthy food
items than location. Individuals or communities with access
to only general stores or independent supermarkets, or any
store in regional areas, may have reduced ability to con-
sume a healthy diet. General stores and independent super-
markets may be important settings for interventions to
improve availability of healthy food.
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Comparison between serving sizes of cakes and
muffins sold in Australian supermarkets and coffee
shop chains
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Abstract
Aim: Cakes and muffins are commonly consumed discretionary foods that have increased significantly in portion
size over the past decades. The present study aimed to (i) investigate serving sizes and energy per serving of cakes
and muffins sold in supermarkets and coffee chains, (ii) compare to standard discretionary serves and (iii) propose
feasible and appropriate serving size recommendations.
Methods: Serving sizes and energy content of cakes and muffins were collected from four major Australian super-
markets (n = 219) and eight coffee chains (n = 248) between March and April 2017 and classified into eight catego-
ries and compared using Mann–Whitney tests. Median energy per serving of cakes and muffins from supermarkets
and coffee chains were compared to the Australian Dietary Guidelines standard serve of 600 kJ for
discretionary food.
Results: The median serving size of cakes and muffins from supermarkets, 58 g (interquartile range, IQR: 47–83)
and their energy content, 915 kJ (IQR: 745–1243) were significantly smaller compared with coffee chain equivalents,
148 g (IQR: 115–171, P < 0.001) and 1805 kJ (IQR: 1436–2004, P < 0.001), respectively. The majority of cakes and
muffins exceeded the Australian Dietary Guidelines standard serve (78% from supermarkets and 99% from coffee
chains).
Conclusions: The larger servings of cakes and muffins sold in coffee chains contain nearly double the energy con-
tent of smaller servings sold in supermarkets. We recommend reference serving sizes for industry and food retail are
set for this category, in combination with consumer education to guide consumers to select appropriate portion
sizes.

Key words: Australian dietary guidelines, discretionary foods, nutrition labeling, portion size, serving size.

Introduction

Portion sizes of many foods have increased over the past
30 years, in particular those of discretionary foods, which
are not a necessary part of a healthy diet and are high in
saturated fat, added sugars and/or salt or alcohol.1

According to the 2011-12 National Nutrition and Physical
Activity Survey, discretionary foods make up over one-third
of daily energy intake of Australians, and cakes and muffins
were classified as the second largest discretionary food

group (after alcoholic beverages) contributing to energy
intake.2 Cakes and muffins have also increased in portion
size (i.e. quantity consumed per eating occasion) by 53%
between the 1995 and 2011/2012 national dietary surveys,
resulting in an increase in energy content of 570 kJ per por-
tion consumed.3 This increase was noted across all adult
age groups and socioeconomic quintiles. Exposure to large
serving sizes has been shown to result in the over-
consumption of energy intake and contributes to weight
gain and obesity.4 With more foods being consumed out of
home, this exposure to larger servings or ‘supersized’ prod-
ucts has led to a disturbed norm of what is an appropriate
portion to eat on a single occasion.5 Targeting the serving
sizes of discretionary foods, especially those that are con-
sumed in large quantities, is one strategy that can help to
reduce excessive energy intake.6 However, there is currently
little information available to guide consumers towards
choosing appropriate portion sizes, with serving sizes being
at the discretion of the supplier, and are not standardised
within product categories.7,8 In addition, the vast variety of
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products included within the discretionary foods category
limits clear guidelines for discretionary serving sizes. As
food serving sizes are often used as a cue to guide an indi-
vidual on how much to eat,9 it is important to formulate
feasible and standard quantities for consumption, which
align with Australian Dietary Guidelines advice on discre-
tionary foods.

Anecdotally, serving sizes of cakes and muffins in coffee
chains appear larger than the packaged cakes and muffins
available at supermarkets. The aim of the present study was
to (i) investigate serving sizes and energy per serving of
cakes and muffins sold in supermarkets and coffee chains,
(ii) compare to standard discretionary serves10 and
(iii) propose feasible and appropriate serving size recom-
mendations for cakes and muffins.

Methods

The present study involved collection of serving sizes and
energy content per serving of packaged cakes and muffins,
using a smartphone camera supplied by the University of
Sydney, between March and April 2017 from four major
supermarket chains in Australia (Woolworths, Coles, Aldi
and IGA) which represented 91% of supermarket expendi-
ture in 2017.11 Similar data for cakes and muffins sold in
coffee chains were collected during the same timeframe
from the websites of eight coffee chains (Zarraffa’s Coffee,
Gloria Jean’s Coffees, Muffin Break, Michel’s Patisserie,
Jamaica Blue, McCafé, Shingle Inn and The Coffee Club).
These coffee chains were selected as they were large enough
to be covered by menu labelling legislation in NSW, there-
fore, this enabled access to nutrition information for their
menu items.12,13 All information on serving sizes and
energy per serving were publicly available, either online, on
the nutrition label or upon request (in-store or by email),
thus ethical approval was not required. Missing serving
sizes of cakes and muffins sold in Woolworths, Coles,
Michel’s Patisserie, The Coffee Club, Shingle Inn, Zarraffa’s
Coffee and Jamaica Blue were substituted with imputed
values from the AUSNUT 2011-13 food measures database
file.14 For muffins sold in Muffin Break, serving sizes and
energy per serving of each flavour were averaged due to
multiple flavour varieties. For cakes sold in Michel’s Patisse-
rie, energy per serving was estimated using total energy
content of the cake and average number of servings based
on cake size.

All data were compiled into a Microsoft Excel 2010
spreadsheet and labelled according to its corresponding
8-digit Survey ID within the AUSNUT 2011-13 food details
file.15 Cake and muffin products that had a Survey ID
starting with ‘133’, which were categorised as commercial
cake or muffin products were only included in the study.
All included products were then classified into eight catego-
ries based on cake type and ingredients (Table 1). Data
entry was double checked by another researcher who com-
pared entered data against the Nutrition Information Panel
or website details. All data were cleaned by setting a range

to identify outliers in serving sizes and energy content for
each cake category.

Data were imported from Microsoft Excel into SPSS Ver-
sion 24 (IBM Corp, IBM SPSS Statistics for Windows, Ver-
sion 24.0, Armonk, NY) for Windows, and median and
interquartile ranges (IQRs, 25th and 75th percentiles) were
calculated as data were not normally distributed. Non-
parametric statistics (Mann–Whitney test) were used to
determine differences in median serving size and energy
content between supermarket and coffee chain products
within each cake category, and were considered statistically
siginificant if P < 0.05 (SPSS Version 24 for Windows). The
median energy per serving of cakes and muffins in each cat-
egory were compared to the Australian Dietary Guidelines
standard serve of 600 kJ for discretionary food (approxi-
mately one slice (40 g) of plain cake or small cake-type
muffin).10

Results

Data were collected for 467 products, comprising 47% of
products from supermarkets (n = 219) and 53% from coffee
chains (n = 248). Significant differences were observed in
the serving sizes for each cake category with all supermar-
ket cakes and muffins having a smaller serving size than the
equivalent coffee chain products (Table 2). Overall, the
median serving size of 58 g (IQR: 47–83) for supermarket
cakes and muffins was significantly smaller than 148 g
(IQR: 115–171) for coffee chain cakes (P < 0.001). Slices
and sponge cakes had the smallest serving size, while mud
cakes and cheesecake had the largest. The median energy
content per serving for supermarkets was 915 kJ (IQR:
745–1243) and 1805 kJ (IQR: 1463–2004) for coffee chain
cakes (P < 0.001).

Table 1 Cake categories and included products collected
from four Australian supermarkets and eight Australian cof-
fee chains

Cake category Products included

Mud cakes White, caramel, chocolate mud cakes and
cupcakes

Sponge cakes
(iced/filled)

Sponge cakes, tiramisu, lamingtons, sponge
rolls (with cream and/or jam), gateaux,
flavoured sponge puddings

Cheesecakes Baked, fruit flavoured, vanilla, chocolate,
caramel

Butter cakes
(uniced)

Sultana butter cake, apple tea cake, madeira
cakes, bar cakes, friands

Butter cakes
(iced)

Madeira cakes, cupcakes (e.g. iced
sprinkles), chocolate cakes, carrot cakes

Loaves Banana bread, fruit loaf (e.g. pear, apple),
fruit cake

Muffins Fruit (e.g. blueberry), chocolate, chocolate
chip, low fat, bran, gluten free

Slices Caramel, hedgehog, brownies, lemon, nut,
chocolate, vanilla, peppermint
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There was a large variability in serving size and energy
per serving between supermarket and coffee chain prod-
ucts, particularly for slices, muffins, loaves and butter cakes
(Table 2). Seventy-eight per cent (n = 170) of cakes and
muffins sold in the supermarket exceeded the standard
Australian Dietary Guidelines serve (600 kJ) for discretionary
products; 25% exceeded 1200 kJ, providing more energy
than two serves of discretionary food and 5% exceeded
1800 kJ, providing more than three serves of discretionary
food (Table 3). Nearly all (99%) cakes and muffins sold in
coffee chains exceeded 600 kJ per serving, 92% exceeded
1200 kJ per serving, and 44% exceeded 1800 kJ per serving.

Discussion

Reducing serving sizes of commonly consumed discretion-
ary foods is a potential strategy for reducing weight gain if

energy intake is in excess of requirements.16,17 It is timely
to investigate strategies to achieve this as studies focusing
on reducing energy density and portion sizes of packaged
foods are more likely to be effective in weight management,
due to the chronic environmental exposure to large portion
sizes.18 A before-and-after evaluation of a US school food pol-
icy change over the 2004–2005 school year, involving por-
tion size restriction of school snack bar foods led to a
reduction in kilojoules consumed per day, using sales data as
proxy.19 This study found reducing portion sizes of snack bar
foods including sugar sweetened beverages from 16- and
20-oz to 12-oz (355 mL) containers and large packages of
high fat, salty, and sweet food to small, single-serve packages
led to a reduction of 197 kJ consumed per student per day
over the school year.19

The present study highlights the large variation in serv-
ing sizes of cakes and muffins between retail and coffee
chains, which contribute a substantial amount of energy to
daily energy intake. These results support a previous study
undertaken by Cancer Council NSW that found the energy
content of coffee chain menu items were in excess of one
discretionary serve (i.e. 600 kJ) per serving.17 Serving sizes
of cakes and muffins sold in coffee chains were, on average,
twice as large as their supermarket equivalents and nearly
half of coffee chain cakes provided more than three discre-
tionary serves (1800 kJ). With no external reference stan-
dards provided in Australia, food manufacturers or food
service providers can currently sell cake or muffins of any
size. Based on our analysis, it may be appropriate and feasi-
ble to reduce serving sizes of all cakes and muffins to a
maximum target of 900 kJ, which aligns with a serving size

Table 2 Serving sizes and energy per serving of packaged supermarket (S) and coffee chain (C) cakes and muffins from four
major Australian supermarkets and eight Australian coffee chains (medians and interquartile ranges (IQRs, 25th–75th
percentiles))(a)

Serving size (g) Energy per serving (kJ/serving)

Cake categories n Median IQR P-value Median IQR P-value

Mud cakes S 15 75 50–75 <0.001 1190 723–1254 0.001*
C 8 180 180–180 1447 1258–3113

Sponge cakes (iced/filled) S 61 46 29–59 <0.001 663 462–851 <0.001*
C 23 108 88–108 1427 1282–2007

Cheesecake S 17 100 75–105 <0.001 1350 1156–1545 0.001*
C 20 175 157–175 1764 1588–2415

Butter cakes (uniced) S 17 55 45–56 <0.001 846 702–863 <0.001*
C 53 156 156–156 1511 1292–1661

Butter cakes (iced) S 29 50 31–60 <0.001 733 496–1005 <0.001*
C 16 135 122–165 2035 1438–2345

Loaves S 28 60 50–100 <0.001 983 767–1332 <0.001*
C 24 140 129–180 1845 1730–2214

Muffins S 36 85 42–119 <0.001 1261 669–1830 <0.001*
C 80 159 158–163 2043 1431–2286

Slices S 16 43 26–93 <0.001 779 489–1168 <0.001*
C 24 100 94–129 1910 1648–2165

Total S 219 58 47–83 <0.001 915 745–1243 <0.001*
C 248 148 115–171 1805 1463–2004

(a) Data were analysed using Mann–Whitney U test.
* P<0.05.

Table 3 Number (%) of cakes and muffins sold in the
supermarket and coffee chains with energy per serving of
multiples of 600 kJ

Cakes and
muffins n

Number (%)
of products
with energy
per serving
>600 kJ(a)

Number (%)
of products
with energy
per serving
>1200 kJ

Number (%)
of products
with energy
per serving
>1800 kJ

Supermarket 219 170 (78) 55 (25) 10 (5)
Coffee chain 248 247 (99) 227 (92) 109 (44)

(a) 600 kJ equals one standard serve of discretionary food.

S. Liang et al.

286 © 2019 Dietitians Association of Australia



of 60 g. The maximum target of 900 kJ is also equivalent to
an average serving size of a supermarket cake or approxi-
mately half of a typical coffee chain cake serving.

This reduction in serving size is consistent with recom-
mendations recently proposed by the New South Wales
Ministry of Health in their ‘Healthy Food and Drink in
NSW Health Facilities for Staff and Visitors Framework’.20

This framework provides guidelines to increase availability
of healthy food and drinks across NSW Health facilities
and outlines maximum serving size limits for all discre-
tionary food and drink options.20 For cakes and muffins,
a maximum serving size of 80 g has been set, equivalent
to a medium-sized muffin, the size of a tennis ball.20

However, the serving size limit of 80 g is double the
Australian Dietary Guidelines standard serve for discre-
tionary food, therefore, providing energy equivalent to
two discretionary serves (1200 kJ).10

For consumers, choosing an appropriate serving size is
challenging with expectations of value for money, cultural
norms, hedonic value, expected satiation, presentation,
marketing and price all impacting this decision.21,22 The
perception of what is a normal serving size has changed
radically in the past few years, and it may take some time
for consumers to go back to smaller serving sizes. However,
a recent study reported some promising findings that
showed participants who were served a smaller serving of
food, as opposed to a larger size, resulted in them choosing
to consume less of that food in future, and perceived a ‘nor-
mal-sized’ serving to be smaller than they originally
reported.21 This suggests that perceptions of what is a nor-
mal serving size are highly fluid. This phenomenon is
linked to ‘anchoring’ where initial exposure to a serving size
can calibrate an individual’s perception of a normal serving
size.9 Additionally, smaller serving sizes were not associated
with reduced fullness or increased hunger post-meal.23

Other studies have also found that smaller portion sizes led
to a decline in hunger and desire, similar to that of larger
portion sizes.24

A multi-pronged approach to reduce the serving sizes of
discretionary foods is needed, and will require the coopera-
tion of the food industry and food service sectors, govern-
ment (to regulate reference or recommended serving sizes)
and consumer engagement. Other suggested strategies
include capping serving sizes to assist consumers to choose
a more appropriate size, combined with proportional pric-
ing as an incentive.25 Consumer education on energy con-
tent and appropriate portion sizes of discretionary foods is
also needed to help re-set norms and prevent
overconsumption.23,26

In addition, there is potential for the working groups of
the Healthy Food Partnership, a collaboration involving the
Australian Government, food industry bodies and public
health groups, to promote appropriate portion sizes, con-
sumer education and reformulation of manufactured
foods.27,28

In the United States, the Food and Drug Administration
has developed standardised serving sizes (or reference
amounts customarily consumed) on nutrition labels but

these serving sizes refer to typical portions consumed rather
than recommended amounts.29 These reference amounts
are primarily derived from food consumption survey data,
and include amounts for cakes based on cake weight.30 For
example, the reference amount for heavy weight cakes
(e.g. cheese cake, pineapple upside-down cake) equals
125 g, 80 g for medium weight cakes (e.g. leavened cake
with or without icing or filling), and 55 g for light weight
cakes (e.g. angel food, chiffon or sponge cake without icing
or filling) and 110 g for muffins.30 Similarly, in Canada,
serving sizes on nutrition labels reflect the regulated refer-
ence amounts (quantity of food typically eaten in one sit-
ting) for different food categories.31 Health Canada has set
reference serving sizes for cakes equivalent to US reference
amounts, however, a separate reference amount for muffins
is included, equivalent to 115 g.32

Currently, this is the first study to analyse differences in
serving sizes of various types of cakes and muffins sold in
major Australian supermarkets and coffee chains. This anal-
ysis collected data on cakes and muffins from eight coffee
chains required to comply with NSW menu labelling laws
based on their large number of outlets in NSW and
Australia, and four major supermarkets in Australia that are
representative of majority of supermarket expenditure.
Additionally, the large sample size and range of cakes and
muffins collected, and categorisation allowed for a direct
comparison between similar cakes and muffins sold in both
supermarkets and coffee chains.

Limitations of the present study need to be considered.
Only data from eight coffee chains were analysed, and
results may not be representative of other coffee chains and
non-franchise cafes. Also, data from supermarkets were
recorded from one suburb, and may not be representative
of all supermarkets. Key at risk nutrients in the cake and
muffin products such as saturated fat, sugar and sodium
content were not analysed, which would be useful for
reformulation and reducing serving sizes. Additionally, no
sales or consumption data were available, that would pro-
vide more information on the types of cakes and muffins
more frequently consumed.

In conclusion, the present study highlights the need to
reduce serving sizes of cakes and muffins in line with Die-
tary Guidelines. In addition, making smaller servings avail-
able or capping serving sizes, as well as educating
consumers on selecting appropriate portion sizes may guide
consumers to choose smaller servings. Future studies are
needed to assess sales data of varying sized cakes and muf-
fins available, to monitor changes in consumption patterns.
Future work into consumer acceptability of smaller servings
is also warranted.
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Service providers’ and health professionals’ views and
suggestions for the Australian National Meal
Guidelines for the Commonwealth Home Support
Program

Annabel CLANCY, Karen WALTON , Karen CHARLTON , Anne-Therese MCMAHON,
Emma RINGLAND, Peter WILLIAMS and Linda TAPSELL
School of Medicine, University of Wollongong, Wollongong, New South Wales, Australia

Abstract
Aim: To summarise the views and suggestions of service providers and health professionals on issues related to the
development of National Meal Guidelines.
Methods: A national online survey of meal service providers and health professionals in Australia was conducted.
Potential participants were identified from previously conducted workshop consultations. Snowball sampling was
used whereby participants were encouraged to share the survey link with relevant colleagues. De-identified data
were collated and closed responses calculated based on the proportion of participants answering each question.
Open-ended responses were systematically examined to identify common themes within the data.
Results: The 289 participants were mostly female (83%) and service providers (47%). Most participants described
their services to be home-delivery (57%), sourcing meals from external providers (47%), were providing menu choice
(59%), and were able to cater for special diets (95%). Participants felt that National Meal Guidelines would be benefi-
cial in improving meal service provision and promoting consistency between organisations but were concerned that
they may be impractical and costly. They also identified priority areas for inclusion in the guidelines including nutri-
tion recommendations for customers, dietary modifications for special needs, menu variety/structure and consider-
ations about meal types. Nourishing mid-meal snacks, food fortification and screening and monitoring of
malnutrition are future considerations for service activities.
Conclusions: Future research should examine the uptake and satisfaction of service providers and health profes-
sionals with the National Meal Guidelines.

Key words: aged, guidelines, health professionals, Meals on Wheels, service providers.

Introduction

In 2016, 15% of the Australian population were over the
age of 65 years, with this number expected to grow to 22%
by 2056.1 A range of factors influence older adults’ ability
to maintain their health as they age. For example, poor

nutrition, reduced levels of physical activity, social engage-
ment and connectedness can negatively impact physical,
mental and social health. As the number of people entering
older age continues to grow, optimising and supporting the
health and wellbeing of older adults is essential to reduce
the demand and economic impact on the health care
system.2

It is estimated that 5–8% of older, community-dwelling
Australians are malnourished and an additional 35–39% are
at high risk of malnutrition.3,4 Consequences of malnutri-
tion for older people include reduced ability to perform
daily activities, prolonged recovery times, increased risk of
chronic disease and mortality.5,6 Thus, adequate nutrient
intake is critical to maintaining good health and functional
independence in older adults.7 However, a variety of social,
environmental and physiological factors (e.g. isolation and
difficulties shopping) can impact food intake and contribute
to poor nutritional status.5,8 Providing home-delivered and
centre-based meals is an effective strategy to assist older
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adults to maintain their health, support independence, pro-
vide social engagement and stay in their own homes.9–12

For example, the community-based organisation Meals on
Wheels (MOW) annually delivers over 10 million meals to
more than 50 000 customers.13,14 There are over 500 ser-
vices that provide for all Australian states and one territory,
with the number and size of services varying, and Queens-
land and New South Wales representing 63% of these
(S. Broer, Personal communication, June 2018).

In July 2015, in recognition of challenges posed by the
increasingly ageing population and the benefits of home-
delivery meal programs, such as those run by MOW, the
Australian Government launched the Commonwealth
Home Support Program (CHSP) which continues to pro-
vide subsidies for meal delivery to older adults as well as a
range of community support services.15 As part of this
reform, a review of home care support programs for older
adults was undertaken with the aim of providing key rec-
ommendations for the CHSP.16 Development of voluntary
national nutrition guidelines for meal programs funded by
the CHSP was recommended17 and led to the development
of the National Meal Guidelines, released in October
2016.18 The guidelines were developed by expert and steer-
ing group committees and informed by formal consultation
with stakeholders from CHSP funded meal service pro-
grams including customers, service providers, health profes-
sionals and food producers. This study reports on the
results of a survey of service providers and health profes-
sionals conducted as part of this consultation process. The
results of this survey were used to inform the development
of content for the National Meal Guidelines. The results of
this survey will also be used to guide evaluation of the
implementation of the guidelines.

The aim of this study was to summarise the views and
suggestions of service providers and health professionals on
issues related to the development of National Meal Guide-
lines for home-delivered and centre-based meal services in
Australia.

Methods

This survey was part of a larger study examining stake-
holders’ views and suggestions for the development of the
National Meal Guidelines. The survey was designed by the
expert project group from a systematic literature review and
stakeholder consultation.

Inclusion criteria were service providers and health pro-
fessionals involved with a home-delivered and/or centre-
based meal service. Potential participants were identified
from previously conducted workshop consultations (from
those who participated and those who expressed interest
but could not participate). The survey was also promoted
through state-based MOW offices and up to 514 services.
Snowball sampling was also used with participants encour-
aged to share the survey with colleagues and services to
obtain views from a variety of CHSP funded services.

The online survey was conducted via Survey Monkey
(Survey Monkey Inc., San Mateo, California) between June

and July 2016. The survey contained 33 questions and took
approximately 15 minutes to complete. Closed multiple
choice questions were used to obtain participant demo-
graphics, current and future service activities and sugges-
tions regarding the National Meal Guidelines, with
participants also given the opportunity to elaborate on their
response. Specific open-ended questions covered opportu-
nities, barriers and concerns of participants regarding the
guidelines. Interested participants received an email with
the survey link and the survey was open for 3 weeks. Par-
ticipation was voluntary and anonymous, and consent was
implied upon completion of the questionnaire. Ethics
approval was obtained University of Wollongong Human
Research Ethics Committee (HE16/241).

De-identified data were collated in Microsoft Excel
(2016) and demographic data were tabulated. Closed
responses were calculated based on the proportion of par-
ticipants answering each question. Open-ended responses
were systematically examined and coded (AC) following the
principles of content analysis, with codes derived from the
data. Common themes were identified from recurring
codes.19 This provided both broader understanding for the
closed responses as well as discussion and contrast of com-
mon views of service providers and health professionals
regarding the guidelines. This article has been reported in
accordance with the STROBE statement.20

Results

A total of 289 service providers and health professionals
attempted the survey (Table 1), representing a response rate
of approximately 56%. Participants were mostly female
(83%), service providers (47%) and resided in major cities
(46%). Most participants were from Queensland and NSW
(36 and 23%, respectively).

Cook-fresh was the predominant meal service system
used by meal services (64%), (Table 2). A combination of
meal service systems was often used to allow provision of
meals on weekends and public holidays or to accommodate
customers living in regional and remote locations. Services
were most commonly home-delivery (57%). Half (47%) of
the services exclusively sourced meal items from external
providers. This encouraged menu variety with almost two-
thirds of participants reporting the availability of menu
choices (59%), providing an average of seven main meal
choices.

Most participants reported providing a soup, main meal
and dessert as the usual course options (40%), at an average
cost of eight dollars (Range: $3.50–16.50). Top selling main
meal types included roast/baked dinners, casserole/stews
and sausages. Top selling dessert types included pudding,
cheesecake and cake/sponges. Popular sandwiches included
egg as well as ham and cheese. Garden and chicken salads
were also popular menu options. Only a quarter (24%) of
participants reported providing snacks, with cheese and bis-
cuits the most popular.

Almost all (95%) participants reported catering for spe-
cial diets, commonly diabetic, gluten free, texture modified,
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allergen free, and vegetarian. Less than a quarter (21%)
stated that their service required a medical referral for pro-
vision of a special diet and less than half (44%) reported
that their service used food fortification. Open-ended
responses suggested that food fortification was mostly con-
ducted on request, using dairy products such as milk pow-
der and cream.

Most participants indicated that customers were screened
for health issues upon admission to the services (71%).

However, open-ended responses highlighted that the level
of screening was variable ranging from official home care or
client services assessments, to questionnaires or interviews,
to obtaining information on dietary requirements. Monitor-
ing of a customers’ health was reported as part of services
by two thirds of participants (63%) and this generally
referred to informal observation from volunteers delivering
meals.

Almost all participants reported obtaining customer feed-
back on the meal service (97%). Formal feedback was com-
monly obtained through annual or biannual surveys.
Informal verbal feedback was also common.

Just under half (45%) of respondents reported that their
service was currently using service guidelines, with state
MOW guidelines such as the NSW Destination: Good Nutri-
tion guidelines,21 the most common. Responses from open-
ended questions suggested that participants felt that the most
useful aspects of the National Meals Guidelines would be the
provision of recommendations and consistency between
organisations. Health professionals also felt that the guide-
lines would be useful in responding to nutrient requirements
of older adults. Commonly perceived opportunities from the
implementation of the guidelines by service providers
included overall service improvement and marketing oppor-
tunities related to their service implementing and meeting
the guidelines, while health professionals perceived the
guidelines as an opportunity to increase awareness of nutri-
tion in older adults and improve customers’ nutrition.

Several concerns were reported by participants in open-
ended questions including that they may be too restrictive or
difficult to meet, especially for smaller or rural/remote services;
that they may not be practical or realistic; that they are volun-
tary and may not be taken up by services and meal providers,
possibly restricting the suppliers that meals could be pur-
chased from. Concerns about increased costs and resource
requirements were notable, particularly by service providers.
Health professionals also expressed concerns about ensuring
appropriate nutrition guidelines. These concerns aligned with
commonly perceived barriers to implementation of the guide-
lines: costs, practical aspects of implementation, staff accep-
tance, uptake and training/education and difficulties with
supplier compliance. Many service providers also felt that cus-
tomer acceptance could be a barrier to implementation.

Highly ranked priority areas for inclusion in the guidelines
comprised: dietary modifications for special needs (e.g. texture
modified), menu variety/structure (e.g. menu cycle), nutrition
recommendations for customers (e.g. information on nourish-
ing snacks) and meal experience (quality, taste, aroma and
presentation) (Figure 1). Nutrition recommendations and die-
tary modifications were highly ranked priority areas by service
providers. Health professionals most commonly ranked food
fortification and meal experience as important priority areas. A
manual (print and online), checklists, information brochures
and training were all accompanying suggestions to enhance
the implementation of the guidelines. Recipes and menu
examples, customer education materials and links to other
guidelines and resources were the most popular suggestions
for future directions.

Table 1 Characteristics of participants (n = 289)

Characteristic Total (N) N (%)

Gender 284
Female 237 (83)
Male 47 (17)

Region 283
Major city 131 (46)
Large country town 55 (19)
Small country town 97 (34)

State 280
New South Wales 64 (23)
Australian Capital Territory 2 (1)
Queensland 100 (36)
Victoria 33 (12)
Tasmania 33 (12)
Northern Territory 6 (2)
South Australia 21 (8)
Western Australia 21 (8)

Profession 289
Service Provider(a) 157 (54)
Caterer 26

Health Professional 66 (23)
Dietitian 33
Speech Pathologist 5
Nurse 5

Other(b) 61 (21)

(a) Service provider: services that manufacture and/or provide the
meals and services.
(b) Other: volunteers, consultants, public servants and aged care
workers.

Table 2 Characteristics of the meal services

Characteristic Total (N) N (%)

Meal service system(a) 173
Cook-fresh 110 (64)
Cook-chill 64 (37)
Cook-freeze 73 (42)
Combination 42 (24)

Service type 180
Home delivery 103 (57)
Centre-based 20 (11)
Combination 57 (32)

Meal preparation 174
External provider/caterer 81 (47)
In-house preparation 73 (42)
Combination 20 (11)

(a) Participants could provide more than one response.
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Discussion

This survey provided a broad overview of meal service activi-
ties and highlighted the diversity of service provision such as
meal delivery, food service systems and meal sourcing.
Potential future directions for service activities included the
use of nourishing mid-meals, food fortification and possibly
further screening and monitoring. Overall, survey partici-
pants perceived that the National Meals Guidelines would be
beneficial in improving service provision and consistency
between organisations, however they were concerned they
may not be practical or realistic and be costly or resource
intensive to implement. Differences in opinions about the
guidelines between service providers and health professionals
were seen, with nutritional needs of older adults a key focus
area identified by health professionals. Since the official
launch of the guidelines in February 2017, informal feedback
has suggested that they have been well promoted and
received by meal services. Formal evaluation of uptake and
impact is currently underway, with preliminary results from
a national online survey indicating approximately two-thirds
of meal services had referred to the guidelines. Further evalu-
ation will be an important next step in identifying changes to
services under the priority areas identified here.

Inclusion of nutrition recommendations and catering for
special dietary needs were identified as important topic areas
for inclusion in the National Meal Guidelines by survey partic-
ipants. Older adults have unique nutrient requirements with
reduced energy needs but increased protein, calcium and vita-
min D requirements.22 In addition, a variety of physiological
(e.g. poor appetite), psychological (e.g. cognitive decline) and
social factors (e.g. eating alone) can impact dietary intake in
older adults.23 Encouraging nutrient dense meals and mid-
meals, food fortification and nutritional supplementation are
common strategies for increasing nutrient intake in older
adults and have been shown to improve weight status and
reduce mortality in those who are malnourished.23 However,

the results of this survey indicate that the provision of nour-
ishing mid-meals and use of food fortification by meal services
is limited. A recent meta-analysis of the effectiveness of food-
based fortification in older adults suggests that fortification of
meals with additional energy and/or protein can increase
nutrient intake.24 In addition, food fortification was identified
to be a simple and cost-effective strategy for increasing dietary
intake, with good compliance and tolerance.24,25 However,
further research is required to assess the effectiveness of food
fortification in improving nutrient intake, weight status and
functioning specifically in community-dwelling older adults
receiving home-delivered meals.

Provision of nourishing mid-meals can assist with increas-
ing energy and protein intake in older adults in both the
community26 and inpatient hospital setting27 and contribute
to improvements in quality of life.27 Nourishing snacks have
also been shown to be a cost-effective strategy compared to
traditional oral nutrition supplements for improving nutrient
intake in older adults.27 Thus, incorporating nourishing
snacks into meal services could assist with increasing dietary
intake of customers. Examination of the uptake and provi-
sion of enriched meal and nourishing snacks options post
implementation of the guidelines is required.

Improving the eating environment23 and social interaction
at mealtimes has also been shown to increase nutrient intake
in older adults.28 However, the survey results suggest that cur-
rently, services offering centre-based meal programs that facili-
tate social engagement at meal times are in the minority. A
recent intervention study, involving volunteers visiting, prepar-
ing and eating a meal with community-dwelling older adults
once a week showed improvements in energy intake and food
enjoyment.29 Provision of centre-based meal services, social
meal outings or volunteers sharing a meal with a customer at
their home are all important considerations for current services
and inclusion in the new guidelines.

Evidence from this survey suggests that most services cur-
rently provide a variety of meal choices to their customers
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and that information on meal variety/structure was consid-
ered an important inclusion in the National Meal Guidelines.
Food choice has been shown to increase consumer satisfac-
tion and nutrition status in long term nursing home resi-
dents.30 In addition, a study in community-dwelling females
with poor appetite receiving home-delivered meals found
that those receiving meals with greater meal component vari-
ety consumed more energy, meat and vegetables than con-
trols. Colour, taste, texture and presentation were all
highlighted as possible contributing factors.31 Dissatisfaction
with meal texture; particularly foods that are difficult to chew
such as tough meats and firm vegetables have been previ-
ously reported by overseas MOW customers’.32 Overall, this
emphasises the importance of not only meal choice and com-
ponent variety in menu planning, but also ensuring the
menu supports special dietary needs (e.g. texture modifi-
cation) and a positive meal experience (e.g. taste) to sup-
port adequate nutrient intake in older adults. Thus, these
factors were important additions to the National Meal
Guidelines. Informal feedback post implementation has
also suggested that service providers would like recipes to
support menu planning.

The results of this survey indicated that screening and
monitoring of customer’s health by meal services is highly
variable and commonly informal. Many community-
dwelling older adults, particularly those referred to meal
services, have complex health needs and are at risk of mal-
nutrition.33 Timely review of weight loss is critical to identi-
fying malnutrition, preventing further decline and may help
to minimise growing health care costs.34 A study in domi-
ciliary organisations demonstrated that staff education and
implementation of malnutrition screening using a simple
validated tool was successful in identifying clients at risk of
malnutrition and providing a pathway for subsequent die-
tetic referral and nutrition intervention. The intervention
was also identified to be practical and raised awareness of
malnutrition amongst service providers.34 This highlights a
potential opportunity for meal services to include formal
malnutrition screening as part of their service. However, it
is recognised that current funding models do not encom-
pass the education and training of service providers or vol-
unteers, or the resourcing and funding needed to ensure
provision of an effective and robust model of care involving
malnutrition screening, appropriate referrals and rescreen-
ing of customers. Information on the importance of malnu-
trition screening and inclusion of appropriate validated
tools were incorporated into the National Meal Guidelines.
However, further funding would be required to support
practice changes. Future research may examine the uptake
and use of malnutrition screening tools by community-
based services, including barriers to implementation.

This national survey was useful in its ability to capture
experiences and views of a large sample of service providers
and health care professionals. Responses were heavily
biased towards those from NSW and Queensland consistent
with these services representing approximately 63% of
MOW services. However, the large proportion of responses
from service providers compared to health professionals

does limit the generalisability of the results. Snowball sam-
pling was used to try and gain views from CHSP funded
meal services however most of the responses are likely to
be from MOW which may also limit the generalisability of
the results.

Overall, this survey of Australian service providers and
health professionals provided insight into the diversity of
meal program services including meal delivery, food service
systems and meal sourcing. The use of nourishing mid-
meals, food fortification and screening and monitoring of
malnutrition were identified as potential considerations if
future funding models allowed. Participants perceived the
National Meals Guidelines would be beneficial in further
improving consistency and service provision. They also
identified priority areas for inclusion in the guidelines
including nutrition recommendations for customers, dietary
modifications for special needs, menu variety/structure and
meal experience considerations. Future research should
examine the uptake and satisfaction of service providers
and health professionals with the National Meals Guidelines
for the CHSP.
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Nutritional quality and reformulation of a selection of
children’s packaged foods available in Australian
supermarkets: Has the Health Star Rating had
an impact?

Holly MORRISON, Nina MELONCELLI and Fiona E. PELLY
School of Health and Sport Sciences, University of the Sunshine Coast, Queensland, Australia

Abstract
Aim: To examine whether the nutritional quality of children’s packaged food products available in Australian super-
markets improved between 2013 and 2016, and whether any change could be detected in product reformulation
since the introduction of the Health Star Rating (HSR) labelling scheme.
Methods: Packaged food products marketed towards children were purchased from three Australian supermarkets
in July 2013 (for a previous study) and July 2016. Nutritional quality was assessed using the Food Standards
Australian New Zealand Nutrient Profiling Scoring Criterion. Comparisons were made between the nutrient composi-
tion and formulation of products (a) available in 2013 and 2016; and (b) with and without HSR graphics.
Results: Of the 252 children’s packaged products analysed, 53.6% were classified as ‘less healthy’. HSR-labelled
products had a significantly higher proportion classified as ‘healthy’ than those without the HSR (χ2 = 26.5;
P < 0.0001; 73.8% and 59.0%, respectively). Overall, 28.5% displayed the HSR; the majority (81.5%) having a rating of
≥3.0 stars. Cereal-based products had the greatest uptake of the scheme, with HSR-labelled products having signifi-
cantly lower mean energy and saturated fat content (P < 0.01) and higher mean protein and fibre content (P < 0.001)
than non-HSR products. Reformulation of products that were available in 2013 had occurred in 100% of HSR-labelled
products in comparison to 61.3% of non-HSR labelled products.
Conclusions: Despite the introduction of the HSR, more than half of children’s packaged foods sampled are ‘less
healthy’. However, early indications suggest that the HSR may stimulate healthier product reformulation.

Key words: children, food composition, Health Star Rating, nutrition labelling, nutritional quality, reformulation.

Introduction

The past decade has seen a shift in food consumption
trends, with more consumers purchasing store-bought
packaged foods.1,2 Marketing serves to promote products to
a targeted audience, and the food and beverage industry
has recognised children as a major market force due to their
influence on parental purchase behaviour.3–6 As a result, an
increasing number of packaged food products are marketed
towards children.7 However, the majority of these foods
that are advertised as healthier choices have been shown to
be ‘less healthy’ or discretionary choices.7

In Australia, ‘discretionary’ choices are defined as foods that
do not clearly fit into a core food group, and are often consid-
ered energy-dense, nutrient-poor choices.8 According to the
Australian Dietary Guidelines (ADG) and its companion food
selection guide, the Australian Guide to Healthy Eating, discre-
tionary foods are not considered essential for a healthy diet or
physical development8 due to the high levels of energy, fat,
sugar and salt.8–10 Consequently, a diet high in discretionary
foods is associated with overweight, obesity and an increased
risk of chronic disease.8,11–13 Thus, it is recommended that
such foods are to be consumed infrequently and in small
amounts once the recommended daily intakes from each of
the five core food groups are achieved.8,14

It is estimated that discretionary foods provide Australian
children with more than one-third of their total daily energy
intake,15 and may displace core foods, such as whole grains,
fruit, vegetables, dairy products and lean meats.2,16–18 The
food made available to children is largely governed by their
parents, with cost,19,20 convenience21,22 and perceived
healthiness3 being key determinants of product selection.
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Marketing and product labelling are two factors that influ-
ence the perceived healthiness of a food.23,24 In Australia,
products are required to display an ingredient list and the
nutrition information panel (NIP), a non-interpretative label
that provides information about the nutrient content of
food.25,26 However, consumers, including parents, have diffi-
culty in understanding the numeric information presented
on non-interpretive labels.27–29 Consequently, several public
health initiatives have been established to promote and sup-
port healthier eating.30,31 One initiative includes interpretive,
front-of-pack (FOP) labels which aim to simplify nutrition
information, enabling individuals to make more informed
food choices.25,29,32–35 An example of an interpretative FOP
label is the Daily Intake Guide (DIG) which was introduced
in Australia in 2006 to provide consumers with the percent-
age of energy, protein, fat, saturated fat, carbohydrates,
sugars and sodium per serve of a food.36,37 There is evidence
that FOP labelling schemes may also encourage healthier
product reformulation.38–41

In July 2014, the Australian Government introduced the
Health Star Rating (HSR), a new FOP labelling system to
inform consumers and guide their purchasing behaviour
towards healthier choices.42–44 The voluntary interpretative
labelling system consists of two components: an evaluative
10-point summary indicator and an optional reductive NIP
(Figure 1)42,43. The 10-point summary indicator uses stars to
denote the overall nutritional status of a food, providing a rat-
ing from half a star (least healthy) to five stars (most healthy),
increasing in half-star increments.42,43 The HSR calculator
determines the number of stars allocated to a product,42,43

and is underpinned by a modified algorithm based on the
Nutrient Profiling Scoring Criterion (NPSC).45,46

The NPSC, a nutrient profiling system developed by
Food Standards Australia New Zealand to regulate health
claims,46–48 assesses positive and negative nutrients in a
food to generate a Nutrient Profiling Score (NPS).45,46 For
example, base points are allocated according to the amount
of negative (or baseline) nutrients present in 100 g or
100 mL of a product, namely energy, sodium, saturated fat
and total sugar.46 Modifying points are then added for the
inclusion of positive (or modifying) nutrients and food
components, such as legumes, nuts, fruit, vegetables, pro-
tein and dietary fibre.45,48 To determine whether a food is
eligible to display a health claim, the NPS is assessed against
a category-specific criterion. Similarly, the HSR is also
category-specific, wherein the category of the food adjusts
the algorithm used to generate the final star rating.42,43

Food companies can choose to display a NIP alongside the
summary indicator.42 This panel lists the grams of selected
positive and risk nutrients present per 100 g or 100 mL,
or, if the product size is less than this quantity, per packet
size.42

The HSR labelling system has shown some promise with
healthier product reformulation.44,49 Before the HSR, the
nutritional quality of many children’s packaged foods was
found to be ‘less healthy’.7 Specifically, these were foods that
were not clearly distinguishable as discretionary items,7 as
they contained at least one core food ingredient.50 The pre-
sent study aims to examine whether the nutritional quality of
children’s packaged food products available in Australian
supermarkets has improved between 2013 and 2016, and
whether any change could be detected in product reformula-
tion after the introduction of the HSR labelling scheme.

Methods

A cross-sectional study was conducted to assess the nutri-
tional quality of children’s packaged food products available
in Australian supermarkets in July 2016, and compare to a
previous sample collected in 2013. Products were purchased
from three large regional supermarkets in South-East
Queensland, representing 82% of the market share within
Australia.51 Products were selected using the methods previ-
ously described by Meloncelli et al.;7 that is, products mar-
keted towards children in the brand name or on the
packaging, had a label that made reference to a core food
independent of the ingredient list and contained less than
3 g saturated fat, 15 g total sugars and 400 mg of sodium
per 100 g/mL.7 A smartphone was used to capture photo-
graphs of the product packaging. Data from the NIP, ingredi-
ent list as well as the presence of the HSR and DIG were
later recorded on standardised spreadsheets (Microsoft Excel
2016). For consistency, data collection was supervised by the
researcher who conducted the sampling in 2013.

The nutritional quality of children’s food products was
assessed via two methods also described previously:7 a
method applying the NPSC and an alternate approach,
referred to as the core food method. The products were
assessed in the same six major product categories (cereal-
based products, fruit-based products, dairy products,
meat-based products, mixed products, spreads and frozen
desserts).7 The NPSC method applied the same criterion
used by Food Standards Australia New Zealand to permit
the use of a health claim,46 wherein products with a score
of less than 4 were considered ‘healthy’ choices, while all
other scores were regarded as ‘less healthy’ or discretionary
choices. Cheese and processed cheese required a score of
less than 28 to be deemed ‘healthy’.46 The score was used
to measure change in the health classification or healthiness
of products available pre- and post-implementation of the
HSR. The core food method examined the first three listed
ingredients on a product label, referred to as major ingredi-
ents. According to this method, products that contained
any form of added sugar, saturated fat or sodium (as listed
in the National Health and Medical Research Council ‘How

Figure 1 An example of the Health Star Rating system
graphic.71
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to Understand Food Labels’ resource50) as a major ingredi-
ent were categorised as ‘less healthy’ choices, while those
that did not were considered ‘healthy’. The uptake of the
HSR was determined by recording the presence of the HSR
graphic and, if applicable, the star rating for all products.
For comparative analysis, all changes to the ingredient list,
serve size and nutrient composition made to products that
existed in 2013 and were still available in 2016 were
recorded. A comparative analysis of the baseline and modi-
fying nutrients between HSR-labelled and non-HSR labelled
products was completed for product categories with suffi-
cient uptake of the HSR.

All statistical analyses were performed using IBM SPSS
for Mac statistical software package version 24.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were used
to summarise the healthiness classification, HSR uptake
and distribution, star ratings of products displaying the
HSR graphic, presence of the DIG, as well as changes
made to product formulation and nutritional composition
per 100 g/mL for each product category based on those
that were new to the market and those that were pre-
existing. The mean HSR of products assessed as ‘healthy’
or ‘less healthy’ by the NPSC and core food methods were
compared using independent sample t-tests. The nutri-
tional composition of existing products in relevant product
categories was compared to their 2013 composition to
measure change using paired t-tests. Chi-square analyses
were used to assess the proportions of products consid-
ered healthy between (a) the NPSC and core food
methods; and (b) with and without the HSR. The baseline
and modifying nutrients between products with and with-
out the HSR for relevant product categories was tested
using independent sample t-tests. All statistical tests were
two-tailed, and P-values of ≤0.05 were considered to be of
statistical significance.

Results

A total of 252 products meeting the inclusion criteria were
available at the time of data collection in 2016, 60.3%
(n = 152) of which were new to the market since the 2013
sample. Of the 156 products previously analysed in 2013,
64.1% (n = 100) were available at the time of data collec-
tion in 2016, meaning that 56 had been removed from sale.
This was validated by online retailers listing the products as
‘discontinued’ or ‘no longer available’. Of the six major
product categories, cereal-based and fruit-based products
had the greatest number of new children’s packaged foods
(n = 66 and n = 27, respectively).

The proportion of children’s packaged food products
that (a) were assessed as ‘healthy’ or ‘less healthy’ according
to the NPSC method; and (b) displayed the HSR are sum-
marised in Table 1. The healthiness classification of prod-
ucts varied significantly between the NPSC and core food
methods (χ2 = 35.7; P < 0.001). Overall, the two methods
produced the same result for 69.0% of products, with ‘less
healthy’ products having the highest level of agreement
(43.0% of all products). Only 25.0% (n = 63) of products
were deemed ‘healthy’ by both methods.

Overall, 25.8% of products (n = 65) displayed the HSR,
the majority coming from the cereal-based product category
(n = 52; 80.0%) and only small proportions coming from
all other categories. The proportion of ‘less healthy’ prod-
ucts was significantly greater for non-HSR products than
HSR-labelled products (χ2 = 26.5; P < 0.0001). Of the
HSR-labelled products, the majority (n = 53; 81.5%) had a
star rating of 3.0 or higher. The uptake of the HSR varied
across the food manufacturers included in our sample. For
example, Sanitarium (Australian Health and Nutrition
Association Ltd, Australia) and Freedom Foods (Freedom
Nutritional Products Group, Australia) had the highest

Table 1 Children’s packaged food products available in Australian supermarkets according to the Nutrient Profiling Scoring
Criterion method and displayed the Health Star Rating (HSR)

Product category

All products(a) New products in 2016(b)

Total, n (%(c))

Classified as
healthy,
n (%(d))

Displays
HSR,
n (%(d))

Proportion of
‘healthy’ with
HSR, n (%(e))

Total,
n (%(d))

Classified as
healthy,
n (%(d))

Displays
HSR,
n (%(d))

Proportion of
‘healthy’ with
HSR, n (%(d))

Cereal-based products 97 (38.5) 46 (47.4) 52 (53.6) 39 (84.8) 66 (68.0) 37 (38.1) 37 (38.1) 31 (32.0)
Fruit-based products 44 (17.5) 17 (38.6) 4 (9.1) 1 (5.9) 27 (61.4) 11 (25.0) 2 (4.5) 1 (2.3)
Dairy products 46 (18.3) 31 (67.4) 4 (8.7) 4 (12.9) 18 (39.1) 17 (37.0) 3 (6.5) 3 (6.5)
Meat-based products 14 (5.6) 9 (64.3) 2 (14.3) 2 (22.2) 7 (50.0) 5 (35.7) 2 (14.3) 2 (14.3)
Mixed products 24 (9.5) 10 (41.7) 2 (8.3) 1 (10.0) 14 (58.3) 8 (33.3) 1 (4.2) 1 (4.2)
Spreads 8 (3.2) 2 (25.0) 0 (0.0) 0 (0.0) 5 (62.5) 2 (25.0) 0 (0.0) 0 (0.0)
Frozen desserts 19 (7.5) 2 (10.5) 1 (5.3) 1 (50.0) 15 (78.9) 0 (0.0) 0 (0.0) 0 (0.0)
All products 252 (100.0) 117 (46.4) 65 (25.8) 48 (41.0) 152 (60.3) 80 (31.7) 45 (17.9) 38 (15.1)

(a) All products that met the inclusion criteria (referred to ‘child’, ‘children’ or ‘kids’, a core food and contained less than 3 g saturated fat,
15 g total sugars and 400 mg of sodium (per 100 g/100 mL)
(b) Products that have come to the market since sampling of products in 20137.
(c) Category proportion of all products.
(d) Proportion of total products in category.
(e) Category proportion of all products that were classified as ‘healthy’.
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proportion of products displaying the HSR (100%), fol-
lowed by Kellogg’s®, Uncle Toby’s® and Woolworths
Select® (88.9%). In contrast, ALDI™ exclusive brands had
the lowest uptake of the HSR, with none of the
fifteen brands displaying the HSR. A total of 42.2% of prod-
ucts (n = 79) without HSR graphics displayed the DIG.

‘Healthy’ foods had a significantly higher mean HSR
compared to ‘less healthy’ foods using the NPSC method,
but no difference using the core food group method
(Figure 2). The range of ratings appeared to overlap for
‘healthy’ and ‘less healthy’ products, with ratings ranging
from 1.0 to 5.0 stars and 1.0 to 4.0 stars, respectively.

For the subsample of products that existed in 2013 and
were still available in 2016, there was more distinction in the
range between ‘less healthy’ and ‘healthy’ products according
to the NPSC method (1.0 to 3.0 stars and 3.0 to 5.0 stars,
respectively).

Of the six product categories, cereal-based products had
the greatest uptake of the HSR (Table 1), with a mean HSR
of 3.6 stars and a range of 1.0 to 5.0 stars. Additionally, this
was the only category that had sufficient products to com-
pare the nutrient composition of HSR-labelled and non-
HSR labelled products (Table 2). There were significantly
lower amounts of energy and saturated fat, and higher
amounts of protein and fibre contents per 100 g in cereal
products with the HSR versus those without. There was no
significant difference in sugar and sodium content.

Changes made to the ingredient list and nutrient com-
position of products available pre- and post-introduction
of the HSR are presented in Table 3. The proportion of
reformulated products was significantly higher for HSR-
labelled products compared to non-HSR products (χ2 =
13.5; P < 0.0001), approximately half (48.0%) having
either a positive or negative change in their NPS. Of the
39 products that had a decrease in their NPS, only five
products changed from a classification of ‘less healthy’ to
‘healthy’ when analysed by the NPSC method. Of the nine
products that had an increase in their NPS, three changed

from a classification of ‘healthy’ to ‘less healthy’. All prod-
ucts that displayed the HSR (n = 13) had a decrease in
their NPS.

For products originally available in 2013 and still exist-
ing in 2016, there was no statistically significant change in
mean energy content per 100 g/mL. However, there was a
statistically significant decrease in mean sodium content
(−20.2 mg/100 g or mL; P = 0.01). Only three categories
(cereal-based, fruit-based and dairy) had sufficient products
to independently test nutrient change. For fruit-based and
dairy products, there was no statistically significant change
in the nutrient composition between 2013 and 2016. For
the cereal-based products, however, results indicate a signif-
icant decrease in the sugar (−1.62 g/100 g; P = 0.047) and
saturated fat (−0.36 g/100 g; P = 0.023) contents per
100 g. Of the products previously available in 2013 that

Figure 2 A comparison of the Health Star Rating (mean � SD) of children’s packaged food products currently available in
Australian supermarkets that were assessed as ‘healthy’ or ‘less healthy’ according to the Nutrient Profiling Scoring Criterion
and core food methods. *P < 0.001; **P = 0.33. , Healthy. , Less Healthy

Table 2 Differences in the nutrient composition of Health
Star Rating (HSR)-labelled (n = 52; 53.6%) and
non-HSR-labelled (n = 45; 46.4%) packaged cereal-based
products (n = 97)

Baseline(a) and
modifying(b)

nutrient content

Displays HSR

P-value
Yes, mean

(SD)
No, mean
(SD)

Energy (kJ/100 g) 1639.6 (141.3) 1805.6 (246.5) 0.000*
Saturated fat

(g/100 g)
1.9 (2.7) 4.7 (5.3) 0.013*

Total sugar
(g/100 g)

20.1 (15.9) 21.8 (14.4) 0.085

Sodium
(mg/100 g)

211.1 (175.0) 292.6 (232.8) 0.296

Protein (g/100 g) 10.3 (5.3) 7.2 (3.1) 0.001*
Fibre (g/100 g) 8.1 (3.5) 5.0 (4.0) 0.000*
(a) Energy, saturated fat, total sugar and sodium.
(b) Protein and fibre.
* Statistically significant; independent t-tests. Significance
level P < 0.05.
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displayed the HSR in 2016, 65% (n = 13) were reformu-
lated, resulting in an improvement in the product’s nutri-
tional composition and a reduction in the NPS. Such
improvements included an increase in the protein (n = 8;
40%) or fibre (n = 9; 45%) content per 100 g/mL of a
product, or a decrease in at least one of the following key
nutrients per 100 g/mL: energy (n = 10; 50%), saturated fat
(n = 9; 45%), total sugar (n = 7; 35%) or sodium
(n = 11, 55%).

Discussion

The present study examines the nutritional quality of a
sample of children’s packaged foods available on the
Australian market, as well as changes that have occurred in
the nutrient profile and formulation of these products since
the introduction of the HSR. Since the initial data collection
in 2013, the number of packaged food products specifically
marketed towards children has nearly doubled. However,
despite the introduction of the HSR in 2014, only half of
the products sampled could be classified as ‘healthy’
according to two methods of analysis. Furthermore, only
one in three products displayed HSR graphics. During this
time, one-third of the products available pre- and post-
introduction of the HSR were reformulated in some way.

The present study raises concern regarding the healthi-
ness of children’s packaged foods. Despite product growth,
we found the proportion of products considered ‘less
healthy’ were comparable to findings from Meloncelli
et al.,7 where more than half of a similar sample of chil-
dren’s packaged foods were considered ‘less healthy’. Given
that only one-third of products new to the market were
classified as ‘healthy’, it appears that the HSR has not stimu-
lated the development of healthier food. Only a small pro-
portion of our sample had adopted the HSR, and, similar to
existing literature,49 most of these had a star rating greater
than 3.0 stars. This suggests that companies may be reluc-
tant to adopt the HSR on products that rate poorly. Inter-
estingly, of the products with the HSR in the 2013 sample
the ratings varied from 3.0 to 5.0 stars, whereas products
new to the market had a range of 0.5 to 5.0 stars. These
observations are consistent with a similar study conducted
in New Zealand,49 once again indicating that new products
do not appear to be reformulated.

To ensure credibility of the HSR, the star rating must
accurately represent the healthiness of a product. Overall, it
appears that the HSR algorithm is broadly working as
intended, as the mean HSR was significantly higher for
‘healthy’ foods compared to ‘less healthy’ foods as classified
by the NPSC method. However, some ‘less healthy’ foods
are obtaining high ratings despite their nutrient profile.
While this outcome may be attributed to our cut-off point
for healthiness using the NPSC method, it may be related
to flaws in the algorithms underpinning the HSR calculator.
Thus, our results suggest that amendments to the HSR cal-
culator may be warranted. In contrast, no significant differ-
ence was found between the mean HSR for ‘healthy’ and
‘less healthy’ foods when using the core food method. ThisT
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result can be attributed to the limitations of the method,
specifically its inability to account for the contribution of
nutrients (positive or negative) from items further down the
ingredient list.7 However, the core food method was
designed to assess the nutritional quality of a product based
on the whole food, rather than individual nutrients, and
may have a potential role in assisting consumers identify
healthier choices.

Significant discrepancies were observed between the
number of products classified as ‘healthy’ by the NPSC
compared to the core food method, with almost half of the
products classified as ‘healthy’ using the NPSC considered
as discretionary choices by the core food method. Such dis-
parity can be explained by a considerable proportion of
cereal-based products containing added fibre (from whole
grains, psyllium husks, vegetable fibre and/or oat fibre),
which resulted in better ratings with the NPSC method but
was not considered in the core food method. Similarly,
some yoghurts and cheeses contained skim milk which
meant better ratings with the NPSC, but were identified as
‘less healthy’ by the core food method because of the pres-
ence of sugar or salt as a major ingredient. In contrast, the
NPSC did not differentiate between added sugar and that
naturally occurring in fruit or milk. Given the causal link
between sugar, saturated fat and sodium and poor health
outcomes,8,52 the healthiness of a product should be deter-
mined by applying information from both the NIP and
ingredient list, as this may provide a better representation
of the item’s nutritional quality.

The voluntary uptake of the HSR also appears to be
category-specific, with cereal-based products having the
greatest uptake of the HSR of all six product categories.
These results concur with existing literature, wherein the
majority of cereal-based products have adopted a voluntary
FOP labelling scheme before other categories.49,53,54 This
trend is most likely attributed to the high consumption of
these products, particularly breakfast cereals, among chil-
dren, with at least 50% of Australian children under nine
years of age reportedly consuming cereal-based foods.55

Additionally, it may be related to the inherent property of
cereal-based products, wherein they are naturally low in fat
and high in fibre. However, as reflected by our results, the
sugar, sodium and fibre content of cereal-based products
are typically altered through processing. Moreover, cereal-
based products have a considerable portion of the market
share in Australia, with the cereals manufacturing industry
generating $2 billion dollars in revenue.56 It is predicted
that this industry will experience a 1.3% growth in the mar-
ket between 2013 and 2018.56 As the HSR was only
recently introduced in Australia, it is anticipated that more
products will display the HSR graphic in the future.

We found that HSR-labelled products in the cereal cate-
gory were significantly lower in energy and saturated fat,
and significantly higher in fibre and protein compared to
non-HSR labelled products. This trend is supported by lit-
erature, wherein FOP labelling systems stimulate healthier
product development and reformulation.38–40,49,57 Simi-
larly, a comparison of the nutrient profile of HSR- and non-

HSR labelled products in New Zealand found the former to
be significantly lower in saturated fat, total sugar and
sodium and higher in fibre compared to those without the
HSR.49 Therefore, the HSR may make a difference to prod-
uct healthiness. This is of future benefit, as consumers may
rely exclusively on the presence of a FOP label when pur-
chasing packaged food products.58,59 However, the HSR is
currently only a voluntary system with the possibility of
becoming mandatory after the five-year review.42,60 This
may impact on the interest in reformulation by food manu-
facturers. We believe mandatory uptake would have consid-
erable health benefits for the population, as previous
programs such as the Heart Foundation Tick Program con-
tributed to a 33-tonne reduction of sodium in regularly
consumed products.57

The product healthiness may relate to specific nutrients.
We found no difference in sugar and sodium content in the
sample of cereal products between those with and without
the HSR. Sugar and sodium have an important function in
food processing, affecting the sensory characteristics and
shelf-life of a product,60,61 particularly making food more
palatable.62,63 Given that children demonstrate a preference
for sweet64,65 and salty66,67 food, these outcomes may
reflect manufacturing strategies to increase product sales. In
contrast to our findings, Louie et al.68 found that cereals
displaying an alternative labelling system, the DIG, had sig-
nificantly higher sugar content than those without the
DIG.68 Moreover, Nieto et al.69 demonstrated that cereals
displaying the Guideline Daily Amount, a Mexican initiative
equivalent to the DIG, tended to have higher content of
sodium and sugar.69 While these outcomes may relate to
the flaws of each FOP label,68,69 it would be worthwhile for
future studies to monitor sugar and sodium content in chil-
dren’s packaged food to ensure that the nutrient composi-
tion of HSR-labelled products remains healthier than non-
HSR products.

The introduction of FOP labelling schemes has been shown
to stimulate healthier product reformulation.38–40,49,57 Ni
Mhurchu et al.49 found more than 80% of products displaying
HSR graphics in New Zealand had been reformulated,
resulting in positive changes in mean energy, sodium and
fibre content of products available prior to the adoption of
the HSR.49 A strength of the present study lies in the
before–after study design, whereby the potential influence
of the HSR on the nutritional quality and formulation of
such foods can be assessed by comparing results obtained
before and after the implementation of the HSR. The major-
ity of products available in 2013 and 2016 had no change
in their nutritional composition, with only one-third of
products reformulated. Reformulation rates were higher for
HSR-labelled products than non-HSR products. Similar to
results from Ni Mhurchu et al.,49 the nutritional composi-
tion of the products seemed to improve. For example, we
found one in three products available pre- and post-
introduction of the HSR had a decrease in negative nutri-
ents and a subsequent increase in protein and fibre, despite
more than half not taking up the HSR. However, greater
uptake of the HSR system across all six product categories
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is required to achieve meaningful change. Furthermore, not
all reformulated products were classified as healthier. None-
theless, our results demonstrated that a proportion of
products that were reformulated did not display the HSR
graphic, and thus reformulation may not be related to the
introduction of the HSR, but may be influenced by capacity
of the company to reformulate their products.

The present study is not without its limitations. Since
the sample was collected at one point in time, it may not be
representative of all children’s packaged food products
available in Australia. However, as data collection occurred
in three major supermarket chains which represent 82% of
the market share within Australia,51 our data are likely to
capture a reliable sample of children’s packaged food prod-
ucts that were available in Australian supermarkets in 2016.
Additionally, we recognise that our strict inclusion criteria
may exclude other products consumed by Australian chil-
dren and underestimate the number of ‘healthy’ and ‘less
healthy’ products marketed to children. However, the pre-
sent study specifically targeted food products that were not
clearly discretionary choices. Lastly, while we aimed to
examine the relationship between the introduction of the
HSR, the healthiness of the food and product formulation
of children’s packaged foods, many factors could potentially
influence these outcomes. Although we cannot establish
causal relationships, our results provide insight into what is
currently occurring in the Australian market.

It is apparent that food companies are expanding their
offerings of children’s packaged food in Australian super-
markets. Despite the market growth, the healthiness of exist-
ing or new products does not appear to have improved since
2013. Furthermore, only a small proportion of children’s
packaged foods included in the present study display HSR
graphics. Nonetheless, early indications suggest HSR-
labelled products have healthier nutrient profiles than non-
HSR products, and thus are a reliable guide for parents to
use at-a-glance to select healthier products. Moreover,
although it appears that the HSR is stimulating healthier
product reformulation, only a minority of products that are
reformulated are displaying HSR graphics. While it is
acknowledged that reformulation takes time, the scheme is
futile if only ‘healthy’ products adopt the HSR, as the
intended purpose is to assist consumers make healthier food
choices. Therefore, if the voluntary implementation rates of
the HSR remain inadequate at the five-year review,42 it is
recommended that the Australian Government consider
making the scheme mandatory.70 Lastly, given that the HSR
was recently introduced, it is recommended that analysis of
the healthiness of children’s packaged food should be
repeated upon review of the HSR. This will determine the
effect of the scheme on the nutritional profile of children’s
packaged foods in the Australian context.
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Thinking about going wheat-free? Evidence of
nutritional inadequacies in the dietary practices of
wheat avoiders
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Abstract
Aim: To assess dietary intake and nutritional adequacy amongst self-identified symptomatic wheat-avoiders.
Methods: Thirty-four self-identified symptomatic avoiders of wheat-based products without a diagnosis of coeliac
disease or wheat allergy were recruited to participate in a dietary assessment study. Dietary intake was assessed via
a three-day weighed food record. Participants were aged 33 to 83 years, were predominantly women (n = 30) and
had been avoiding wheat for a mean of six years. Nutrient intakes were compared with Nutrient Reference Values.
Food group intakes were assessed and consumption of wheat-containing and wheat-free cereal-based foods
described.
Results: Inadequate intakes of key protective nutrients such as fibre and calcium were common; many participants
reported avoiding dairy as well as wheat. Intakes of total and saturated fat exceeded recommendations. Although
85% of the sample reported avoiding all wheat products, at least one third of cereal products and dishes consumed
in this group, comprising mostly discretionary-type foods, were wheat based.
Conclusions: Dietary intake patterns and resulting nutrient imbalances in individuals restricting or eliminating
wheat to manage symptoms are cause for concern. The situation is likely exacerbated by the tendency for many
wheat avoiders to report also avoiding other foods, especially dairy products. A bi-disciplinary approach from medi-
cal practitioners and dietitians to individuals experiencing unexplained gastro-intestinal symptoms and strategies to
support informed food choice is needed to combat longer-term health consequences of a diet with this nutritional
profile.

Key words: cereal grains, fibre, gluten, wheat avoidance.

Introduction

More than one in 10 Australian adults are currently avoid-
ing wheat-containing foods, with the majority reporting
doing so for the alleviation of symptoms, primarily gastro-
intestinal in nature.1 This widespread adoption of a wheat-
free diet is suggestive that, apart from coeliac disease
(CD) and wheat allergy (WA), other conditions or symp-
toms attributed to the ingestion of wheat or its constituent
gluten, are emerging as perceived health concerns.2–4 For
the most part, the growing literature in this space has pri-
marily focussed on the physiological mechanisms which

may explain the symptoms people report.2,5–8 As a result,
comparatively little attention has been given to other key
characteristics of this increasingly common dietary strategy.

The predominantly self-prescribed nature of this behav-
iour means that relatively few individuals who are avoiding
wheat to manage symptoms report a formal medical diag-
nosis or expert dietary advice underpinning their decision.1

As one of the most widely consumed cereal grains, wheat is
an important component of the diet, contributing signifi-
cantly to the daily dietary fibre intake of both adults and
children.9 Whole grains also play a protective function
against chronic disease through the provision of other
important nutrients, including protein, resistant starch, vita-
mins and minerals.10–12 The risk of dietary imbalances in
individuals choosing to restrict or eliminate wheat, in what
could be an unnecessarily restrictive diet, is high.13,14

Dietary investigations of those with coeliac disease fol-
lowing a gluten-free –and thus necessarily wheat-free– diet
found that many fell short of dietary recommendations
including intake of fibre, iron and B vitamins.15–18 While
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this is indicative, we currently do not know the wheat
(or gluten) sensitivity thresholds of symptomatic non-
coeliac wheat avoiders, how strict they are with this self-
imposed elimination diet, or what they are eating instead.2

These factors have important implications for both dietary
composition and adequacy. Further complicating this issue
is the observation that many non-coeliac wheat avoiders are
not just avoiding wheat, but also avoid other food(s) in an
effort to alleviate their symptoms.1,19 It is reasonable to sug-
gest that this behaviour, in the absence of expert dietary
advice or supervision, could lead to compound nutritional
deficiencies and may increase individual risk of adverse
health outcomes in the long-term.

As it is unknown how symptomatic wheat avoiders are
managing these self-imposed dietary restrictions, and
whether they avoid wheat-based products entirely or selec-
tively, the aim of the current study was to investigate the
nutritional adequacy amongst self-identified, symptomatic,
non-coeliac, wheat avoiders, and to examine consumption
of cereal-based products by grain and food type and the
contributions of each to total fibre intake. The data
reported here supplement those from a separate
questionnaire- and interview-based study of the same
group of self-identified wheat avoiders investigating the
behaviours, symptoms and decision processes associated
with their dietary choice.4

Methods

This cross-sectional study recruited participants using
advertisements placed in four local community papers tar-
geting the greater metropolitan and hills area around Ade-
laide, South Australia. The advertisements, headed ‘Do you
avoid wheat?’ invited adults who were actively avoiding
consumption of wheat-based products to participate in a
study. Participation was described as the completion of a
questionnaire, and a possible invitation ‘to be interviewed
about [their] experiences and complete a dietary assess-
ment’. This paper describes the dietary assessment data; key
findings from the interview and questionnaire data have
been published elsewhere.4

A study information sheet, consent form and preliminary
questionnaire were sent to self-identified wheat avoiders
who expressed interest in the study during the two-week
recruitment period. Responses to the preliminary question-
naire were used to screen for study eligibility and provided
demographic information and descriptive data around core
avoidance behaviour reported here. The latter were
obtained by means of questions, mostly open-ended in
response format, inquiring about length of avoidance,
avoidance of other cereal grains (from a checklist, with
scope for additions), reported avoidances or intolerances
involving other ‘non-grain’ foods or food components,
symptoms attributed to wheat consumption, and any diag-
noses requiring the elimination or reduction of wheat con-
sumption. Inclusion criteria were age 18 years or older,
experience of adverse reactions they associated with the
consumption of wheat, and willingness to attend the

Commonwealth Scientific and Industrial Research Organi-
sation’s (CSIRO) research clinic. Exclusion criteria were for-
mal diagnosis of coeliac disease or wheat allergy, and
avoidance of wheat to manage a pre-existing medical condi-
tion on advice from a medical practitioner. Participants
received a $70 gift voucher at the conclusion of the study.
Ethics approval was granted by the CSIRO Food, Animal
and Health Sciences Human Research Low Risk Review
Panel (LR08/2012).

Dietary composition was assessed using three-day
weighed food records. At an initial appointment, a
research dietitian instructed participants to keep records
on any two weekdays and one weekend day to suit their
convenience. Participants were provided detailed instruc-
tions for weighing and recording food consumption and
were issued a food record booklet and a set of digital
kitchen scales. Promptly following completion, partici-
pants attended a follow up appointment with the research
dietitian to crosscheck records for clarity and detail. Partic-
ipants were given the opportunity to provide food packag-
ing labels of products that they identified as uncommon in
the typical food supply to supplement their food records
at this appointment. Where participants consumed meals
outside of the home, they were asked to identify common-
measure estimates of foods (i.e. metric cups, teaspoons)
and provide a description of the cooking method of
the meal.

Complete food records were entered and analysed with
Foodworks 2015 (Version 8, Xyris Software Pty Ltd) using
the NUTTAB 2010 and AUSNUT 2013 databases. Recalled
food products that could not be located in the Australian
databases were substituted with similar food items based on
the ingredient profile, or where a similar product could not
be identified, a new food was created using information
available from the package label. Where no package label
was available, the USDA food database was consulted to
provide an estimate of nutrient content. In the small num-
ber of cases where no appropriate substitute was available,
macronutrient content was taken from the nutrition infor-
mation panel provided on the package and micronutrient
content was reported as zero.

Food group and nutrient data were extracted from Food-
Works into statistical software package SPSS Version 19.
Nutrient data, excluding supplements, were aggregated,
taking the mean of the three-day weighed food records as a
representation of usual intake. Macronutrient profiles were
generated for total energy (with dietary fibre), protein, total
fat, saturated fat, total carbohydrate, sugars and dietary
fibre, including macronutrient contributions to total energy
intake. In addition, micronutrients of interest, including B
group vitamins (thiamin, riboflavin, niacin, folate),
vitamin C, potassium, magnesium, calcium, iron and zinc
were analysed. To estimate the prevalence of inadequate
intakes within the group, intakes were compared to Nutri-
ent Reference Values for Australia and New Zealand,20

using Acceptable Macronutrient Distribution Ranges
(AMDR) for macronutrients and Estimated Average
Requirements (EAR) for micronutrients. Where no EAR was
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available (e.g. dietary fibre), the Adequate Intake (AI) was
used as the benchmark.

The AUSNUT 2013 database categorises foods into
24 major food groups (2 digit level) based on the key ingre-
dient. Further classification into 132 sub-major food groups
(3 digit level) is based on more detailed product informa-
tion such as predominant grain type (i.e. wheat based, bar-
ley or rye based, or gluten free). The focus of this analysis
was on the ‘Cereals and Cereal Products’ and ‘Cereal-based
Products and Dishes’ major food groups (Codes 12 and
13 respectively). To understand adherence to a self-
prescribed wheat-free diet and the role played, if any, by
gluten-free products in dietary choice, these major food
groups were recoded to distinguish between foods that
were predominantly: (1) wheat based, (2) based on other
gluten containing grains such as barley and rye, or (3) based
on gluten-free grains such as rice, corn, millet, buckwheat
and oats.

The proportion of the sample consuming major food
groups and the mean contribution of major food groups to
total fibre intake were calculated. For ‘Cereals and Cereal
Products’ and ‘Cereal-based Products and Dishes’ the mean
contribution to total fibre intake was examined in greater
detail, including proportion consuming foods within these
food groups by predominant grain type (i.e. wheat based,
barley or rye based, or gluten free). Nutrient analysis is pre-
sented as mean intake per person per day (excluding die-
tary supplements).

Results

Thirty-five (31 women, 4 men) of a total of 70 individuals
who responded to the recruitment advertisements met all
of the eligibility criteria and were invited to participate. All
participated in an initial questionnaire- and interview-
based behavioural study, reported elsewhere.4 One partici-
pant (female) subsequently withdrew from the dietary
assessment component of the study due to time con-
straints, leaving 34 individuals ranging in age from 33 to
83 years (M = 54.53 years, SD = 12.40). Participants were
highly educated (73% with a university or tertiary qualifi-
cation) and reported an average length of avoidance of
approximately six years (ranging from 4 months to
20 years). Most participants (n = 29) reported avoiding all
wheat products. A small proportion (n = 6) indicated that
wheat was the only cereal grain that they avoided; 15 par-
ticipants (44.1%) reported avoiding wheat plus other
grains containing gluten; and 13 (38.2%) reported avoid-
ing wheat plus other cereal grains (e.g. rice or corn). More
than half of the sample (n = 19) self-reported additional,
often multiple, food sensitivities or intolerances, with dairy
(n = 10) the most frequent. Other reported avoidances
were of processed or ‘unhealthy’ foods (n = 14), some
fruits or vegetables (n = 7), sugar, (n = 7) and red
meat (n = 5).

All participants reported gastrointestinal discomfort
amongst diverse symptoms they attributed to wheat. Expla-
nations for their adverse reactions to wheat were also

diverse, variously invoking some aspect of the nature of
wheat, personal susceptibility to food-related issues
(e.g. the presence of gluten), or overly processed or other-
wise deficient modern diets. The decision to avoid wheat
was described as based on advice from complementary
medicine practitioners, information from informal sources
(e.g. acquaintances or the media), or a suggestion from a
medical practitioner, sometimes following a negative test
result for CD.4

The average kilojoule intake was 7761 kJ, with males
reporting higher kilojoule intake than females (10290kJ +/−
1244 compared to 7423 kJ +/− 1839), and consequently
higher intakes of most nutrients with the exception of vita-
min C. It was estimated that 35% of the sample had a pro-
tein intake that was less than the AMDR, and 47% a
carbohydrate intake that was lower than recommended.
Conversely, 47% of the sample exceeded the AMDR for
total fat (and 59% for saturated fat). In this sample, the pro-
portions of individuals who had micronutrient intakes less
than the EAR were greatest for calcium (77%), dietary fibre
(59%) and potassium (44%). In addition, 23% of the sam-
ple had inadequate intakes of thiamin, 18% for magnesium,
15% for zinc and 12% for iron. Conversely, almost all of
the sample met or exceeded the EAR for niacin and vitamin
C (Table 1).

The three major food groups that contributed most to
total fibre intake included ‘cereals and cereal products’
(contributing 20.4% of total fibre), ‘vegetable products and
dishes’ (contributing 20.1% of total fibre), and ‘fruit prod-
ucts and dishes’ (16.3% to total fibre). Other food groups
which made a meaningful contribution to total fibre intake
included ‘seed and nut products and dishes’, ‘cereal-based
products and dishes’, ‘soup’ and ‘meat products and dishes’,
which each contributed between 5 and 10% of total fibre
intake. Within the ‘cereal and cereal products’ food group,
the foods that contributed most to fibre were bread (con-
tributing 7.8% of total fibre) and breakfast cereal (6.5%)
(see Table 2). Table 2 further shows how the proportion of
the sample consuming cereal-based foods differs by the pre-
dominant grain type (wheat based or gluten free).

Overall, up to 94% of the sample reported to consume
cereal-based foods, and 71% still reported to consume
some wheat-containing cereal-based foods (data not
shown). As shown in Table 3, individuals identifying them-
selves as complete wheat avoiders consumed a greater pro-
portion of their total cereal and cereal-based products as
gluten-free varieties than partial wheat avoiders (65% vs.
40%). For consumption of cereals and cereal products
(which are predominately core foods such as breads and
pasta), complete and partial avoiders reported similar pro-
portions of their foods as wheat based (27% for complete
and 34% for partial avoiders). However, for cereal-based
products and dishes (which are predominantly non-core/-
discretionary foods such as sweet biscuits, cakes and pas-
tries), it was apparent that partial avoiders consumed
substantially more wheat-based foods: 74% of their total
consumption compared to 36% for complete avoiders
(Table 3).

Dietary adequacy of wheat avoiders
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Discussion

Whether motivated by avoidance of wheat specifically or
gluten, the growing popularity of wheat-free diets amongst
those without coeliac disease or wheat allergy may have
important public health implications. Though we are now
beginning to understand more about the motives of those
who decide to adopt this type of restrictive diet1,21 and the
physiological factors which may underpin the symptoms
people experience,2,7,22,23 little is known about how indi-
viduals manage what is, for most, a self-prescribed or self-
managed dietary restriction.1 How strictly do individuals
adhere to this wheat-free diet, what is the impact on nutri-
ent intake, and what are affected individuals, those who
associate wheat consumption with adverse symptoms, eat-
ing instead? The current study examined these questions
using data from a three day self-report weighed food
record. Of particular interest was whether the nutrient
intakes of people who avoid wheat and other cereal grains
are compromised, given the fibre, folate and other B vita-
mins these foods provide in the diets of most Australians.24

In this sample of wheat avoiders, albeit a small sample of
predominantly women, 59% had fibre intakes below the
recommendation. A large proportion of fibre intake came
from naturally occurring gluten-free foods such as fruit and
vegetables, nuts and seeds (combining for about 45% of
total fibre), but cereal products and dishes were also found
to be a significant contributor to total fibre intake (combin-
ing for almost 28% of total fibre). Almost 30% of the

sample was found to consume inadequate levels of folate
and about one quarter inadequate thiamin. The dietary sub-
stitutions these wheat avoiders were making resulted in
diets that were lower in carbohydrate and protein and
higher in fat, in particular saturated fat, than Australian rec-
ommendations. Dietary analyses also revealed lower than
recommended intakes for potassium, magnesium, zinc, iron
and riboflavin. These findings are concerning but not
unique to wheat avoiders. The pattern of dietary inadequa-
cies seen here are for the most part comparable to that seen
in the general Australian population.25 Perhaps not surpris-
ingly, there are greater proportions of participants in this
sample with inadequate intakes of thiamin and folate.
While only small numbers, nearly one-quarter of this sam-
ple compared to approximately 7% of males and 16% of
females in the general population, had usual intakes of thia-
min below their requirements. Similarly, one-in-three of the
current sample had inadequate intake of folate compared to
one-in-eleven (9%) adult women in Australia.25 In addition,
three quarters of this sample also had inadequate calcium
intake which, while common for women of this age,25 may
reflect a tendency for many wheat avoiders to report the
concurrent avoidance of dairy foods,1,19 a phenomenon
also observed in the present sample. In fact, reporting a
dairy intolerance or allergy in the current sample was asso-
ciated with a 15% reduction in mean calcium intake for
males and 6% reduction for females compared to those
who just reported to avoid wheat. Multiple avoidance, in

Table 1 Mean nutrient intakes (+/− SD) for wheat avoiders (male and female and all) including the proportion failing to
meet suggested nutrient reference values (NRVs)

Males (n = 4) Females (n = 30) All % NOT meeting suggested NRVs1

Units Mean SD Mean SD Mean SD <rec >rec

Energy kJ 10 290 1244 7423 1839 7761 1998
Protein g 101.0 25.2 75.0 23.6 78.1 24.9 35.3 2.9
Fat

Total g 100.4 37.4 71.0 25.8 74.5 28.3 2.9 47.1
Saturated g 30.2 11.5 22.4 8.7 23.3 9.3 — 58.8

Carbohydrate
Total g 251.1 66.1 190.8 60.0 197.9 62.8 47.1 2.9
Sugars g 105.8 34.9 85.7 35.5 88.1 35.5
Fibre g 35.2 6.2 25.0 10.1 26.2 10.2 58.8 —

Thiamin mg 1.9 0.8 1.4 0.8 1.5 0.8 23.5 —

Riboflavin mg 2.3 0.9 1.9 0.8 1.9 0.8 11.8 —

Niacin mg 51.8 11.5 34.8 12.6 36.8 13.5 2.9 —

Vitamin C mg 121.9 47.2 120.4 83.9 120.6 79.9 0.0 —

Folate μg 473.6 139.4 380.1 170.6 391.1 168.2 29.4 —

Vitamin A 1270.5 226.4 937.0 547.7 976.2 529.3 20.6
Potassium mg 4116.0 989.0 3145.4 1072.4 3259.6 1095.6 44.1 —

Magnesium mg 506.1 53.9 379.2 126.9 394.1 127.1 17.6 —

Calcium mg 904.2 153.3 776.1 292.1 791.2 280.9 76.5 —

Iron mg 1667.2 226.3 1252.5 413.7 1301.3 416.4 11.8 —

Zinc mg 15.0 3.3 10.1 3.2 10.7 3.5 14.7 —

1 Recommendations for macronutrients: acceptable macronutrient distribution range (as a proportion of total energy intake) Pr 15–25%,
total fat 20–35%, sat fat <10%, CHO 45–65%); recommendations for micronutrients are based on Estimated Average Requirements (EAR:
age and gender specific) and Adequate Intake (AI: age and gender specific) for fibre.
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particular of dairy foods and red meat, which were com-
mon in this sample, may also explain the relatively high
proportion of the sample with inadequate protein intakes.
For Australian adults’, these food groups provide 10.6%
and 35.8% of total protein, respectively.24 Further to this
point, the protein content of gluten-free commercial grain
products is often lower than the wheat based equivalents,26

possibly contributing to lower overall protein intake
as well.

As anticipated, these findings are consistent with existing
research investigating the nutritional quality of diets
amongst those with CD16,17,27,28 and gluten-free products
more generally.26 What is most concerning is the possible
consequences for health of diets characterised by this nutri-
tional profile. With studies linking intakes of saturated fat,
fibre, folate, iron, calcium, potassium and magnesium with
risk of chronic disease in a dose-dependent manner,29,30

the decision to avoid wheat for the management of acute
symptoms may have unanticipated serious health conse-
quences for the impacted individual in the long-term. What
is concerning is that the use of restrictive diets as symptom
management strategies appears to translate into a long-term
commitment. Participants in the current study had been

actively avoiding wheat on average for six years, with one
participant being wheat free for twenty years. Given the
lack of formal diagnosis, medical practitioner or dietitian
involvement reported,4 the on-going avoidance of wheat—
often in combination with avoidance of other food
groups—may be unnecessary. The real possibility exists for
an alternative explanation, such as Irritable Bowel Syn-
drome (IBS), for the symptoms experienced. In comparison
to the restrictive practices of the current sample, the low
FODMAP diet-based approach for the management of
symptoms associated with IBS is quite conservative. Con-
sisting of a high restriction period lasting only two to six
weeks, this is then followed by a transition to a more
relaxed diet where foods are gradually reintroduced based
on individual tolerance levels.31 Where continuing restric-
tion is required, the dietitian’s role is to advise on nutri-
tional adequacy. This highlights the importance of bi-
disciplinary involvement of both qualified dietitians and
medical practitioners in patient management to ensure
appropriate investigation of symptoms and application of
nutritional strategies by those who can educate about the
nutritional pitfalls in both the short- and long-term diet
trials.

Table 2 Percentage (%) of sample consuming by major and sub-major food groups,1 including mean contribution to total
fibre intake and percentage of the sample consuming wheat-based versus gluten free cereal products2

Major food group Sub-major food group

Percentage of
sample

consuming (%)

Contribution
to total

fibre intake (%)
Percentage of sample consuming (%)

Overall Mean (SD)
Wheat based
cereal products

Gluten free
cereal products

Cereals and cereal products 94.1 20.4 (11.9)
Flour, grains and starches 47.1 3.5 (7.5) 35.3 17.6
Bread 70.6 7.8 (8.3) 14.7 52.9
Pasta and pasta products 20.6 0.6 (1.9) 2.9 17.6
Breakfast cereals 52.9 6.5 (9.3) 2.9 50.0
Breakfast cereal,

hot porridge style
23.5 2.2 (5.1) 0.0 23.5

Cereal-based products and dishes 91.2 7.2 (7.0)
Sweet biscuits 35.3 0.4 (0.7) 20.6 20.6
Savoury biscuits 67.6 2.3 (3.0) 8.8 58.8
Cakes, muffins, scones 35.3 1.1 (2.2) 17.6 23.5
Pastries 11.8 0.9 (3.4) 11.8 2.9
Mixed cereal based dishes 32.4 2.3 (4.6) 20.6 17.6
Batter-based products 5.9 0.3 (1.2) 5.9 0.0

Vegetable products and dishes 91.2 20.1 (12.2)
Fruit products and dishes 88.2 16.3 (11.2)
Seed and nut products and dishes 85.3 9.0 (9.2)
Soup 58.8 6.9(12.1)
Meat, poultry and game products and dishes 79.4 5.6 (8.6)
Legume and pulse products and dishes 35.3 3.9 (6.7)
Confectionery and cereal/nut/fruit/seed bars 67.6 2.6 (5.1)
Non-alcoholic beverages 100.0 2.6 (5.1)
Dairy and meat substitutes 38.2 1.5 (2.9)
Snack foods 26.5 1.4 (2.7)

1 Including major food groups contributing greater than 1% of total fibre intake.
2 Gluten free varieties include cereal products based on rice, corn, oats, buckwheat, millet, quinoa, sago, arrowroot, or tapioca. Cereal prod-
ucts based on other gluten containing grains such as barley and rye were not shown as they were minimally consumed.
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For people on a wheat-free or gluten-free diet—whether
medically justified or not—fortification of gluten-free prod-
ucts with key nutrients may also protect these individuals
from potential nutrient deficiencies. Iodine is added to both
wheat and gluten free breads, as this nutrient is naturally
deficient in most Australian soils. Australia also has manda-
tory fortification of wheat flour with thiamin and folic acid
(folate) for bread making and voluntary fortification of
breakfast cereals with a range of vitamins and minerals are
allowed.32 The same is not mandatory for gluten free prod-
ucts. Intervention and support from health professionals,
the food industry and even policy makers for gluten free
products could improve the nutrient adequacy and reduce
the risks associated with this restrictive dietary pattern.

The current data also revealed key insights into compli-
ance with self-managed dietary restrictions. Even for people
with a diagnosis of CD, where adherence to a strict gluten-
or wheat-free diet is diagnostically imperative, compliance
can vary widely.33 In this sample, despite 85% reporting
their intention to avoid all wheat products, 71% consumed
some wheat-containing cereal-based foods. Of note, these
wheat-containing products tended not to be staple foods
like bread, savoury biscuits and breakfast cereals, for which
the majority were consuming gluten-free varieties, but
rather foods such as pastries, sweet biscuits and cakes. This
behaviour may reflect a number of factors. Some partici-
pants reported a belief that their reactions to wheat were
dose dependent: while they avoided wheat where possible,
the occasional transgression was tolerated.4 That this may
be especially true for indulgence or treat items suggests a
yielding to temptation rather than a desire for nutritional
balance. It may also reflect the perception that some wheat-
containing products are more problematic in terms of
symptom type and/or severity than others.1 Similar to those
on a gluten-free diet to manage CD, factors such as cost,
availability, problems associated with social occasions,

embarrassment, and poor palatability could also play a part
in diet choices.33 It may also be the case for some that these
lapses in adherence reflect unspecified wheat content in
unlabelled food consumed or misinformed food choice due
to insufficient nutrition knowledge and/or nutrition literacy,
specifically in relation to reading packaged food labels.

Several limitations of the study should be acknowl-
edged. The relatively small sample, comprising mostly
women, relied on participants self-identifying as wheat
avoiders and their willingness to volunteer to participate
in a three-day dietary assessment. This may have resulted
in a recruitment bias towards more committed avoiders,
and the data may reflect this. The reliance on self-report
dietary intake data may also be considered a limitation,
with under-reporting of consumption of wheat amongst
the sample a potential issue worth consideration. With this
in mind, some caution is advised in generalising the find-
ing to the wider group of those avoiding wheat. However,
participants in the current study shared many characteris-
tics of wheat avoiders sourced from a random national
representative sample reported previously,1,4,19 thus pro-
viding some reassurance about the applicability of present
findings concerning the nutritional adequacy of a diet of
those restricting wheat.

It is becoming increasingly clear that individuals are
choosing to manage their health, in particular the relief of
symptoms, through the elimination of foods or whole food
groups without a medical diagnosis or expert dietary
supervision. With the possibility of widespread misattribu-
tion of symptoms to a particular food intolerance or
allergy requiring continuing avoidance and the potential
for nutrient imbalances that this may involve, it is impor-
tant to emphasise the need for appropriate investigation of
symptoms, correct diagnosis and treatment. Although die-
tary intake data from our sample of wheat avoiders
revealed incomplete adherence, with more than one third

Table 3 Proportion (%) of total grams consumed for the major food groups ‘cereals and cereal products’ and ‘cereal-based
products and dishes’ and total cereal and cereal-based products by predominant grain type split by self-reported level of
wheat avoidance (complete versus partial)

Major food group
Predominant grain
type of food product

Extent of wheat avoidance

Complete (n = 29) Partial (n = 5) Total (n = 34)

Cereals and cereal products Wheat based 27.5 34.1 28.6
Other gluten

containing grains1
2.1 7.0 2.8

Gluten free varieties2 70.4 59.0 68.6
Cereal-based products and dishes Wheat based 36.5 74.1 42.5

Other gluten containing
grains

1.4 0 1.2

Gluten free varieties 62.1 25.9 56.3
Total cereal and cereal-based products Wheat based 33.0 57.5 36.6

Other gluten
containing grains

2.2 2.5 2.3

Gluten free varieties 64.8 40.0 61.2

1 Other gluten containing grains include products based on barley and rye.
2 Gluten free varieties include cereal products based on rice, corn, oats, buckwheat, millet, quinoa, sago, arrowroot, or tapioca.
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of cereal-based products consumed remaining wheat
based, inadequate intakes of the key nutrient dietary fibre
were common. Calcium intakes, too, were inadequate. In
contrast, intakes of total and saturated fat exceeded recom-
mendations. There are many parallels to be seen between
intake patterns observed in the current study and that of
the general Australian population. What makes them wor-
thy of interest here is their origin in the conscious long-
term dietary choices of a health-motivated sample of the
population.

One of the key insights provided by the current study
was the tendency of individuals to report various food sen-
sitivities or dietary choices which result in multiple food
avoidances. Indeed, few participants reported avoiding only
wheat. The consequences of a diet with the nutritional pro-
file seen here amongst those avoiding wheat specifically for
symptom management may, however, be detrimental to
health in the longer-term. This indicates the broader rele-
vance of cautions, previously expressed in studies of adults
with coeliac disease,16,17 against dietary strategies that
emphasise the avoidance of a dietary factor (such as wheat
or gluten) as an end in itself, without sufficient consider-
ation being given to the nutritional quality of what is con-
sumed instead.
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Abstract
Aim: The aim of the present study is to determine the intake of total sugars (TS) and added sugars (AS) in Argentina
based on the local data of the Latin American Study of Nutrition and Health (ELANS).
Methods: This is a cross-sectional study of a representative sample of the urban Argentine population (n = 1266).
The sample was stratified by age group (15–65 years), gender, geographic region and socioeconomic level (SEL). TS
and AS intake were obtained by two 24-hour recalls (R24) and analysed using the Nutrition Data System for Research
Software 2013.
Results: On average, TS consumption in Argentina was 114.3 g/day, accounting for 39.8% of the total carbohydrate
intake and 20.6% total energy (TE) intake. Overall, 77.2% of the TS intake consisted of AS (90.4 g/day), contributing
to 30.4% of total carbohydrate intake and 15.9%TE. Men consume more TS and AS (in g/day), with no difference in
the AS %TE between men and women. The consumption of sugars decreased with age, with adolescents consuming
more AS and older adults more intrinsic sugars. The intake of AS was higher in low SEL.
Conclusions: In Argentina, the intake of AS was 50% above the recommendations. Younger and socially vulnerable
people are at higher risk of excessive intake.

Key words: Argentina, dietary sugars, ELANS, energy intake, recommended daily intake.

Introduction

Sugars are naturally present in fruits, vegetables and dairy
products. In addition, sugars may also be added to foods,
both because of their sweetening power and their other
functions needed in food technology.1 The term ‘Total
Sugars’ (TS) refers to monosaccharides (glucose, fructose,
galactose, etc.) and disaccharides (lactose, sucrose, maltose,
etc.) and includes intrinsic sugars (incorporated in the
structures of fruits and whole vegetables), milk sugars

(lactose and galactose) and free sugars (FS). The term ‘FS’
has been defined by the Technical Expert Advisory Group
on Nutrition Monitoring from the World Health Organisa-
tion (WHO) as: ‘Free sugars include monosaccharides and
disaccharides added to foods and beverages by the manu-
facturer, cook or consumer, and sugars naturally present in
honey, syrups, fruit juices and fruit juice concentrates’.2

Added sugars (AS) include white sugar, brown sugar,
unrefined sugar, corn syrup, high-fructose corn syrup,
maple syrup, liquid fructose, honey, dextrose and dextrin
among others.3

Currently, the effect of excessive sugar intake on health
is an important matter of scientific and political debate.
Many countries are considering public health regulations or
measures to reduce sugar intake in the population.4

Decreasing sugar intake is a good strategy to reduce exces-
sive intake, which is pivotal in the fight against the current
epidemic of chronic, non-communicable diseases.4 To date,
there is no evidence that the consumption of intrinsic
sugars or milk extrinsic sugars has an adverse effect on
health. Therefore, the WHO recommendations are focused
on the intake of FS.2
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It is strongly recommended that the intake of FS should
be reduced to less than 10% of total calorie intake. A fur-
ther reduction to below 5% of total caloric intake leads to
additional beneficial effects on health.2 These recommenda-
tions will be revised in 2020.2

For public health policies to be efficient and controllable,
adequate knowledge of the current situation regarding total
and AS intake in each country is necessary.4 Unfortunately,
data on AS intake are scarce, and data on FS intake are
practically non-existent.5 Recently, the Latin American
Study of Nutrition and Health (ELANS) published the
regional results for sugars intake in eight countries in the
region, varying between 18.7 and 21.1%TE intake for TS
and between 10.3 and 16.4%TE for AS. Sugars intake in
Argentina was found to be the highest in the study.6

The main aim of the present study was to determine, for
the first time, the intake of TS and AS of the Argentine pop-
ulation based on the Argentinean data that are part of the
ELANS study. Secondary aims were to: (i) stratify the sugar
content of the Argentine diet by gender, age, region of the
country and socioeconomic level and (ii) present, in a strat-
ified manner, the percentages of the Argentinean population
who meet the criteria for maximum FS intake rec-
ommended by the WHO.

Methods

The ELANS study was approved by the Western Institu-
tional Review Board (#20140605), registered at Clinical Tri-
als (#NCT02226627). Written informed consent/assent was
obtained from all individuals before commencement of the
study.

This survey evaluated food and nutrient intake and phys-
ical activity in eight Latin American countries (Argentina,
Brazil, Ecuador, Colombia, Costa Rica, Chile, Peru and
Venezuela) through a household-based, multi-national
cross-sectional survey. The current study was based on the
dietary data from a local survey in Argentina approved by
the Argentinian Medical Association Ethical Committee. In
the present study, compliance with STROBE has been
addressed. More details of this point can be found in a pre-
vious publication.7

The sample consisted of men and women, between
15 and 65 years of age, living in urban areas in the most
densely populated regions. In Argentina, the urban popula-
tion accounts for 91% of the total population.8 The popula-
tion was stratified into four age groups (15–19, 20–34,
35–49 and 50–65 years of age), as well as by gender (male
or female), socioeconomic level (SEL; high, middle or low)
and geographic region (Pampa, Patagonia, Cuyo, North-
east, North-west and the metropolitan area of Buenos
Aires). The sample, consisting of 1266 subjects, was rec-
ruited through multi-stage probability sampling for a result
that was representative both at a country-wide and at a
region-wide level. For more details on the study design, see
Fisberg et al.9 The final sample was weighted based on the
information available from the Population Census 2010 and
the Extended Permanent Household Survey. Finally, the

sample was adjusted for projections of the population to
the year 2015.8–10

Two 24-hour recalls (R24) were performed with each
participant on non-consecutive days. They were conducted
face to face by a trained interviewer using the Multiple Pass
Method, a technique that was validated to standardise food
data collection.11 A visual guide was used for servings and
foods to help the participant refer their intake quantities.
Each R24 was analysed using the Nutrition Data System for
Research (NDS-R) Software 2013, developed by the Nutri-
tion Coordination Centre of the University of Minnesota
(Minneapolis, MN, USA).12 A process of food matching for
the standardisation of the local foods was performed to be
able to use the NDS-R. As a result of this process, 638 local
foods and 195 recipes were standardised. For more details
on the food standardisation process, see Kovalskys et al.13

The NDS-R software analyses of TS and AS intake, but not
the intake of FS, according to the WHO definition. To cal-
culate the content of FS, we also identified those foods that
were included as ‘FS’ in the WHO classification. The differ-
ence found between total AS (NDS-R) and total FS was
2 g/day per subject (2642 g for the total population;
n = 1266).

Usual daily intake of TS and AS was estimated using the
online Multiple Source Method (MSM) tool, developed by
the European Prospective Investigation into Cancer and
Nutrition.14 TS and AS intake in grams and as %TE are
presented as mean and SD, as well as in percentiles for our
sample, which was stratified according to gender, age, SEL
and geographical region. The percentage of individuals who
adhered to the WHO’s sugar consumption recommenda-
tions was calculated by SEL. IBM SPSS Statistics 20 software
was used for all statistical analyses. Comparisons by gender
were performed using a t-test for independent samples,
Levene’s test for the equality of the variances and a 95%
confidence interval for the difference between the means.
One-way analysis of variance (ANOVA) was used to deter-
mine whether there were any statistically significant differ-
ences between the age and SEL groups.

Results

TS and AS intakes according to age and gender are shown
in Table 1. On average, TS consumption in Argentina was
114.3 g/day, accounting for 39.8% of the total carbohydrate
intake and 20.6%TE. Overall, 77.2% of the TS intake con-
sisted of AS (90.4 g/day), contributing to 30.4% of total
carbohydrate intake and 15.9%TE. Men had a higher abso-
lute sugars intake compared to women: 123.6 g/day versus
105.5 g/day for TS and 100.9 g/day versus 80.6 g/day for
AS. Nevertheless, women consumed a greater %TE from TS
compared to men: 21.4%TE versus 19.7%TE. There was no
statistically significant difference between men and women
in the contribution of AS to %TE (15.6% for men vs 16.0%
for women, P = 0.334).

Table 2 shows sugar intake according to SEL, age and
gender. In general, it was found that the higher the SEL,
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the lower the TS and AS intake, both in grams per day
and as part of %TE. AS intake was significantly different
between SEL groups (P < 0.001). In the group with the
lowest SEL, AS intake was 98.6 g/day (17.0%TE), while
in the middle and high SEL groups, AS intake was
84.0 g/day (14.9%TE) and 80.7 g/day (14.5%TE),
respectively.

Figure 1 shows sugars intake in different geographic
regions of Argentina. The highest intake levels of TS and
AS, both in absolute and %TE, were observed in Patagonia
and in the northwest of the country. TS and AS consump-
tion was led by men from Patagonia and women from the
north-western region.

Figure 2 shows the distribution of the Argentinean popu-
lation by SEL and gender according to the WHO recom-
mendations (10%TE and 5%TE). In 78.8% of the
Argentinean population, AS intake was higher than 10%TE.
When considering the conditional WHO recommendation
of 5%, this number rose to 94.4% of the population. It was
possible to observe that 70.3% of the individuals with a
higher SEL exceeded the recommendation of <10%TE as
AS (WHO’s strongest recommendation), while 83.7% of
those with a lower SEL exceeded that limit. When consider-
ing the age group, it was noticed that, among adolescents,
93.4% exceeded the limit of consuming 10%TE as AS,
while 62.6% of the adults aged 50–65 years exceeded this
cut-off point.

Discussion

Sugar intake in Argentina had so far only been indirectly
measured, using commercialisation data15 that tended to
overestimate consumption. To the best of our knowledge,
this is the first time that sugar intake (total and added) is
evaluated in Argentina using methods to measure direct
consumption in adolescents and adults (15–65 years of
age), living in urban areas, stratified by gender, age, geo-
graphic region and SEL of a representative weighted
sample.

We found that sugar intake (g/day and %TE) is high in
the Argentinean population and was inversely related to age
and SEL and varied according to the geographic region.

In Europe, mean consumption of AS accounts for
7.3–11.4% of the total calorie intake in adults.4 In North
America, this number increases to between 10 and 14% of
the total calorie intake.3,16 Recently, the first data on dietary
intake were published for eight countries in Latin America,
showing that mean AS intake in these countries accounted
for 13.2%TE consumption.6 In the present study, we con-
firmed that, in Argentina, the intake of AS exceeded the
current recommendations, accounting for a mean of 15.9%
TE intake, which is twice the amount consumed in coun-
tries such as Spain.17

All previous publications have noticed that men con-
sumed more TS and AS than women (expressed in g/day or

Table 2 Total and added sugars intake1 in the Argentine population by age, gender and socioeconomic level (SEL; Latin
American Health and Nutrition Study (ELANS), 2015)

Gender SEL

Total sugars2 (% TE, kcal) Added sugars2 (% TE, kcal) Total sugars2 (g/day) Added sugars2 (g/day)

Mean SD Mean SD Mean SD Mean SD

Male Low (n = 271) 19.8 7.3 16.6 7.4 126.4 55.8 109.9 72.9
Medium (n = 269) 19.6 5.9 15.0 6.3 121.5 51.5 94.8 50.9
High (n = 33) 19.9 6.9 14.2 7.3 119.8 46.2 87.0 49.8

Female Low (n = 345) 22.0 7.2 17.4 7.6 110.5 50.8 88.6 50.9
Medium (n = 316) 21.0 6.7 14.9 7.3 101.3 45.5 73.5 45.7
High (n = 32) 20.4 5.8 14.9 5.9 100.3 37.2 73.9 36.1

Age (years)
15–19 Low (n = 92) 21.7 6.0 17.3 5.9 133.1 47.0 106.1 42.7

Medium (n = 56) 21.7 5.6 17.7 5.9 129.8 50.8 105.7 46.2
High (n = 4) 25.8 6.5 21.6 7.0 162.5 21.2 135.8 30.1

20–34 Low (n = 214) 21.6 7.1 17.9 7.5 132.9 57.9 105.0 54.0
Medium (n = 212) 20.9 5.8 16.2 6.3 119.2 49.8 94.2 50.1
High (n = 20) 20.3 7.2 15.3 7.8 106.2 40.4 80.1 44.7

35–49 Low (n = 186) 21.1 7.5 17.6 7.7 116.9 55.5 104.4 83.4
Medium (n = 168) 20.0 6.9 14.6 7.1 108.3 47.9 81.0 48.1
High (n = 25) 18.9 4.8 13.9 4.5 110.6 45.1 82.4 39.6

50–65 Low (n = 124) 19.5 7.9 14.9 7.9 99.5 49.3 77.2 48.3
Medium (n = 149) 19.1 6.5 12.2 6.7 94.4 44.6 62.2 42.5
High (n = 16) 21.7 6.8 12.7 6.8 112.7 43.2 68.7 48.0

1 Sugars intakes were estimated by intra-individual variation using MSM.14
2 Total and added sugars according to WHO definition.2 One-way analysis of variance was used to determine statistically significant differ-
ences between age and SEL groups.

%TE: % of the total energy intake in kilocalories; g/day: grams per day.
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in total calories).3,4,18 Nevertheless, when calculated as per-
centage of total calorie intake, AS intake was higher in
women, probably because the TE intake is higher in
men.3,4,18 The same trend is observed in the USA and
Europe.3 In Argentina, there was a higher AS intake in men
than in women, but unlike the rest of the world, there was
no statistically significant difference between men and
women in the contribution of AS to %TE.

In Argentina, the %TE from AS was higher in the age
group of 15–19 years (17.5%) and decreased with age, sim-
ilar to the findings in the literature for other countries. As
reported in other countries, the contribution of intrinsic
sugars (whole fruits and vegetables) to the TE intake is
higher in the older age groups.17,18 Unlike in Spain, where
only adolescents reach 10% of total daily calories from
AS,17,18 in Argentina, all age groups exceeded this cut-off
point. In Latin America, a similar trend towards a decrease
in AS intake (and %TE) with increasing age was found,
with a mean of 13.9%TE intake of AS in adolescents,
against 12.1% in older adults.6 Data from the USA has
shown a linear decrease in calorie intake from AS with age,
both in men and women. A linear decrease in %TE con-
sisting of AS was also reported.3 The results of different
studies conducted in European countries found that a
higher intake of AS was observed in adolescence, ranging

from 12.4 to 18.6%TE consumption. It is noteworthy that,
for the majority of the analysed countries, AS intake was
higher than 10% in children and adolescents and lower
than 10% in older adults.5

The %TE from AS increased linearly with the SEL
among the countries evaluated by ELANS, and only in
Argentina was an inverse relationship observed.6 Data
from the National Health and Nutrition Examination Sur-
vey in the USA (2005–2010) also showed the same trend.3

It is noteworthy that this trend towards the consumption
of higher amounts of sugars in lower-income populations
was observed just for AS but not for TS (21.0%TE, 20.3%
TE and 20.1%TE in the population for low, middle and
high SEL, respectively). These findings would reflect a
higher intake of intrinsic sugars (fruits and vegetables)
and/or milk sugars in higher-income populations.19 In
Argentina, this may be explained by the fact that fruits
and vegetables are usually expensive and therefore difficult
to obtain in the recommended amounts by people with a
lower income.

The exception to this inverse relationship between AS
consumption and SEL is observed only in adolescents (15–-
19 years of age), where those with higher SEL consume sig-
nificantly more AS. This may be because of the fact that,
while in many parts of the world discretionary food and
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beverages are relatively inexpensive, in Argentina, they are
quite expensive, and therefore, access is restricted.

In four of the six geographic regions into which the
country was divided, mean %TE from TS was 20% (range,
19.5–20.4%), and mean %TE from AS was around 15%
(range, 14.5–15.6%).

TS and AS intake were higher in two regions: Patagonia
(23.1%TE from TS and 18.6%TE from AS) and North-west
(23.9%TE from TS and 19.3%TE from AS), the latter of
which was the region with the highest sugar intake in the
country.

Sugar cane in the North-west of Argentina is a crop with
a strong cultural identity and key to the regional economy
of Tucuman, Salta and Jujuy (three north-western prov-
inces), accounting for 98% of the total production of the
country. Many of the regional foods are characterised by
high sugar content. Future research relating sugar intake to
food sources may allow for a better understanding of this
association (data in progress).

One of the possible reasons that could explain the higher
sugar intake of Argentineans when compared with other
countries of the region is their cultural customs. An exam-
ple is the ‘mate’, a typical infusion that is mostly consumed
with table sugar, thus representing a substantial part of the
contribution of AS in the Argentinean diet (manuscript in
progress).

High AS intake is associated with a poor quality of diet
as it leads to a decrease in the intake of essential

micronutrients,20 an increase in body weight,21,22 develop-
ment of obesity and the subsequent risk of chronic and
non-communicable diseases,2,23 cardiometabolic risk factors
and mortality.24 Another worrisome impact on health is the
association of AS intake and dental caries.25–27 Considering
all of the above, a decrease in AS intake would be a good
strategy to improve the health of the population.

In this article, we present, for the first time, an estimate
of the AS intake of the Argentinean population between
15 and 65 years of age. The results that were recently
reported for Latin America showed that approximately
69.3% of the Latin American population exceeds the AS
cut-off point recommended by the WHO for FS intake.6 It
is important to point out that the difference found between
AS and FS is minimal in the case of Argentina.

While in countries such as Spain, only one in four peo-
ple exceeds the WHO recommendation regarding the con-
sumption of AS,18 in Argentina, 78.8% of the population
exceeds WHO’s cut-off point of 10% of their caloric intake
as AS. In North-west and Patagonia, 9 of 10 people exceed
the recommendation of 10%. Considering the recommen-
dations of the Scientific Advisory Committee on Nutrition
of the UK and the conditional recommendation of the
WHO about not to exceed 5% of the caloric intake from
FS, 94.4% of the study population exceed this
recommendation.

Unfortunately, because of the lack of previous studies, it
is impossible to define a trend in sugar consumption over
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time. The results of the present study may therefore be con-
sidered a basis on which to build future research.

The present study has some limitations. The content of
FS or AS in food products may be under- or overestimated.
Estimates of AS or FS are based on the information pro-
vided by food manufacturers. This information may be dif-
ficult to obtain and to keep updated as the composition of
the food products available on the market are continually
changing because of frequent reformulations.5,15 In addi-
tion, in Argentina, it is not mandatory to disclose sugar
contents on the label. To resolve this inconvenience, infor-
mation on sugar content of the foods was obtained through
the list of ingredients and consultation with the manufac-
turers. Overall, 638 foods were standardised, and 195 rec-
ipes were created to facilitate data entry in the NDS
software.13

The definition of ‘AS’ and the method to calculate it also
differ between databases. Therefore, it is extremely difficult
for consumers to understand how to adhere to a diet that
meets the WHO recommendations for sugar intake (less
than 10% of the calories from FS) without a previous agree-
ment on the definitions of TS, AS and FS.28

The present study also has several strengths. There is no
flawless method to assess dietary intake as different
methods may be appropriate for specific purposes. For
instance, self-reported dietary intake data have been found
to be associated with underreporting of the intake of TE
and different macro- and micro-nutrients.5 On the other
hand, R24 only require short-term memory, are less expen-
sive and less prone to change reporting of food intake
behaviour than food records. In addition, as a high educa-
tional level is not required to perform the R24, they may be
used in different populations.1 Indeed, it is the method of
choice to quantify ‘absolute intake’ in large population stud-
ies.1,5 Another strength of the present study is the use of a
2-day food intake record as an accurate technology for the
data collection on the individual intake of sugars (both total
and added) in foods and beverages.

In conclusion, the Argentinean population consumed
114.3 g/day of TS and 90.4 g/day of AS, being the country
with the highest consumption of sugars in the region. No
difference was found in the %TE intake as AS between men
and women. The consumption of sugars (total and added)
decreased with age, with adolescents consuming larger
amounts of AS and older adults consuming more intrinsic
sugars. The regions of the country that lead the consump-
tion of sugars were the Patagonian region and the North-
west region. The intake of AS was inversely proportional to
the SEL of the population. In Argentina, the intake of AS
exceeded 50% of the current recommendations.
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in hospitals in a lower middle-income country in
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Abstract
Aim: Low-dietary intake is a common problem and cause of malnutrition during hospitalisation. This study aims to
determine the current dietary intake and food sources of hospitalised adults in Ho Chi Minh City.
Methods: Participants were adult patients from six general public hospitals in a multi-site survey undertaken in
2016. Dietary intakes for all foods consumed in the previous day were collected via interview using the 24 hours
recall method. Nutritional status was assessed using Subjective Global Assessment or BMI.
Results: Data were collected from 887 participants. Most food consumed in hospital was from non-regulated food-
services. Food was self-provided and home-cooked (27.7%), bought from outside the hospital (13.6%), from the hos-
pital canteen (16.8%) or a combination of these (39.4%). Only 1.3% of food was provided by the hospital. Energy
intakes were very low with a median of 3550 kJ/day; and only 4.2% of participants met 100% of their energy require-
ments. Decreased appetite, fullness or restrictions due to medical indications were the most common reasons for
low-dietary intake. Malnourished participants were 2.2 times more likely to have low-dietary intake compared to
well-nourished participants.
Conclusions: Non-regulated foodservices in hospital were not able to meet the dietary requirements of patients
leading to hospital malnutrition. Standardisation of food from on-site canteens, covering meal costs from universal
medical insurance, and developing guides for food provisioning for patients’ families are potential solutions to
improve patient nutritional status.

Key words: dietary intake, hospital foodservices, hospitalised patients, malnutrition, Viet Nam.

Introduction

Malnutrition in hospitalised patients is a common problem
worldwide with the prevalence varying from 20% to 50%.1

In Viet Nam, the prevalence of malnutrition in hospitalised
adults in Ho Chi Minh City (HCMC) is 34.1%.2 This is an
issue of concern as it has been associated with higher rates
of adverse outcomes.3

Malnutrition can be caused by a range of factors such as
poor nutrient absorption, excessive nutrient losses, disease-
related metabolic alterations4 and inadequate dietary
intake.1 Therefore, provision of adequate food for patients
during their hospitalisation is considered an important part
of patient care and overall treatment, with good nutrition
provision helping to prevent and/or manage malnutrition
during hospitalisation.5–7

In most high-income countries, all meals are provided
by hospitals as part of standard care.8 In general, menus
developed for hospital meals are governed by jurisdiction
or national menu and/or nutrition standards (or policies),
to assure patients’ nutrition needs are met.9 In Viet Nam,
hospital meals are currently neither routinely provided by
hospitals nor covered by public medical insurance. Patients
are required to make provision for their own meals, includ-
ing preparing food or purchasing food from the hospital
canteen or from outside the hospital grounds. At present,
no nutrition standards are set for foods provided by the
canteen nor is there any guidance for preparing, buying or
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cooking foods/meals. Food provided by the hospital is only
for conditions or situations that require special nutritional
attention, they are charged to the patient and may be
refused due to the prohibitive cost. This means that the
number of patients receiving food from the hospital is not
reflective of the number of patients requiring therapeutic
diets. In 2012, the Vietnamese government set new targets
for achieving universal coverage of public health insurance
to 80% by 2020.10 According to the announcement from
the Ministry of Health Viet Nam, hospitals in Viet Nam will
take a stepwise approach to providing meals for patients,
with these funded via this new universal health insurance.
However, there is little information available regarding the
current characteristics of meals of hospitalised patients in
Viet Nam. In order to improve the nutritional status of
patients in hospitals by providing meals for patients as part
of health service delivery, health authorities of HCMC need
to understand the current dietary intake and food and
nutrition issues of patients in hospitals. This study aims to
determine the current dietary intake and food sources of
hospitalised adults in acute care settings in HCMC,
Viet Nam.

Methods

Participants were recruited from six general public hospitals
in HCMC Viet Nam in a cross-sectional survey to determine
the current dietary intake and food sources and nutrition
issues of hospitalised adults in acute care settings during
April and May 2016. General hospitals in Viet Nam can be
divided into three levels (1, 2 or 3), based on the technical
qualifications of medical staff, specialties catered for, equip-
ment and infrastructure, with Level 1 the highest. This
study included general public hospitals that represented all
levels (from 1 to 3) and areas (urban, semi-urban and rural)
with 600 beds per hospital on average (maximum 2000
beds, minimum 120 beds). A stratified multi-stage cluster
sampling strategy was used for recruitment. Participants
were selected from medical and surgical wards on a conve-
nience basis that represented most specialties in selected
hospitals except paediatric, gynaecology and obstetric,
intensive care unit (ICU), emergency and resuscitation
wards as these were out of scope for this study. All adult
patients over 18 years old who presented at selected wards
during the study period were approached and recruited
into the study except those who were critically ill, palliative,
pregnant, or unable to give informed consent. In the
selected wards, eligible participants were invited to partici-
pate in the study and were provided with written informa-
tion sheets and consent forms 1 day prior to data
collection. Details of participants and sampling method
have been described elsewhere.2 This research complied
with the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines for reporting
observational studies.11

All participants’ weights and heights were measured,
with interviews conducted to collect demographic, socio-
economic characteristics and dietary intake. An assessment

was undertaken to determine nutritional status, with medi-
cal information gathered from medical records. All
researchers including the first author were from the Nutri-
tion Centre HCMC who have training in nutrition. The
measurement, interviews and assessment took approxi-
mately 30 minutes for each participant.

Body weight and height were measured using standard
procedures according to WHO guidelines.12 If height or
weight were not able to be measured, they were estimated
by participants or their relatives.

Nutritional status was assessed using Subjective Global
Assessment or BMI.13 Participants were defined as malnour-
ished if they were classified as a ‘B’ or ‘C’ on SGA or they
had a BMI less than 18.5 kg/m2.14,15

Demographic and socio-economic status was collected
via a structured questionnaire adapted from a survey of
socio-economic status of Vietnamese people.16 Medical
information on length of stay and medical insurance cover-
age was collected from medical records with the consent of
participants.

Dietary intake for all foods consumed on the previous
day was collected via interview using the 24 hours recall
method.17 The interviews were supported using a compre-
hensive food picture booklet developed by the principal
researcher. Lists of food and dishes in this booklet were
developed from the list of common food and dishes con-
sumed by hospitalised patients in a survey at two hospitals
in HCMC in 2015. Portion sizes and nutritional values of
food and dishes in this booklet were adapted from the
‘Nutritional value of 400 common Food in Viet Nam’.18

The interview also used sets of bowls, cups, dishes and
spoons to improve recall of serving sizes. The interviews for
dietary intake were conducted by two researcher assistants
who had been trained and had experience using this
method. The survey period did not coincide with any major
festival or events that could have potentially changed
admission patterns or food intake of patients.

Diet analysis was conducted using Excel.19 Energy and
nutrient values for each food item were calculated using
‘Eiyokun,’20 an Excel-based nutrition software developed
for use in HCMC. In Eiyokun, data on energy and nutrients
values are available for common mixed dishes, components
from combined dishes and single food items based on data
from the Vietnamese Food Composition Tables.21 In gen-
eral, the ingredients and food weights for most mixed
dishes and single components in combined dishes (rice,
meat dishes and soup) in Viet Nam are similar, even when
obtained from different retailers. With this assumption,
total energy, protein and other nutrients of mixed dishes
and each component from combined dishes was estimated
from common sizes taken from Eiyokun. Where food com-
ponents from combined dishes were not available in the
database of Eiyokun, they were converted from participants’
description to weight or volume measurement units and
then calculated by Eiyokun. As some nutrients in the data-
base were missing, the following nutrients were used in the
final analysis: total energy, carbohydrate, protein, fat, fibre,
iron and calcium. Other nutrients were excluded.
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Data were analysed using statistical package STATA ver-
sion 10.0 (STATA Corporation, College Station, Texas)22

and adjusted for the cluster sampling design using the sur-
vey commands in STATA. Statistical significance was taken
as P ≤ 0.05. Normality was assessed using box plot and his-
togram. Medians and 25th and 75th percentiles are pre-
sented for not normally distributed data, while means and
SD are presented for normally distributed data. Because
data on energy and nutrients in this study were not nor-
mally distributed, the non-parametric test Mann–Whitney
U test was used to compare two means. Pearson χ2 test was
used to compared two proportion.

Energy intake of participants in this study was presented
at five cut-offs points 0, 25, 50, 75 and 100%23 and com-
pared to the energy recommended for general hospitalised
adults in Viet Nam. According to Hospital Diet Guidelines
from the Ministry of Health Viet Nam, the energy and pro-
tein requirement for a hospitalised adult is 146 kJ/kg and
1.1 g/kg ideal body weight (body weight at BMI 22 kg/
m2).24 Low-dietary intake was determined to be ≤50% of
recommended energy intake.

Logistic regression was used to examine the association
of low-dietary intake with potential associated risk factors.
A stepwise approach was used in selecting the best variables
for the final model. Only variables which had P-values <0.5
or variables of established biological importance remained
in the final model. Odds ratios from the univariate analysis
(crude odds ratio) and from the logistic model (adjusted
odds ratio) are presented with 95% confidence intervals.

The study was approved by the Human Research Ethics
Committee of Queensland University of Technology,
Australia (Approval number 1500001156) and by the
Research Ethics Committee of Health Department HCMC
(Approval number 2157/SYT-NVY).

Results

A total of 888 participants participated in the survey out of
a possible 900 participants (98.7%). Data from one

participant were excluded due to missing values. In the
final analysis, 887 participants were included (98.5%).

There were more female (60.3%) than male (39.7%) par-
ticipants in the study. The socio-economic status of partici-
pants was low with 24.4% belonging to poverty or
marginal poverty household status, and 63.4% having edu-
cation at primary level. A majority of participants were mal-
nourished, defined as B/C on SGA or BMI < 18.5 kg/m2

(34.1%). There was significant number of participants
(82.7%) had medical insurance coverage.

The characteristics of the recruited hospitals are pre-
sented in Table 1. Hospital foodservices were operated by
Nutrition and Dietetics Departments and provided mainly
blended soups (comprised of dairy products and fresh
foods) or mixtures of commercial products for tube feeds
or therapeutic meals that met nutritional requirements and
food safety standards. High protein, high-energy diets were
not routinely provided. Hospital foodservices were available
for a very limited number of patients (as indicated by medi-
cal doctors) with identified particular nutrition-related med-
ical problems such as diabetes mellitus, high-blood
pressure or renal failure. Due to the high cost and low
acceptability of these meals, relative to purchasing food
from the canteen or outside the hospital, patients are not
obliged to accept food from the hospital. A majority of can-
teens in the hospitals were operated by independent con-
tractors with no input from Nutrition and Dietetics
Departments. Charity meals were prepared by hospital can-
teens or by external charity groups and brought into the
hospitals for delivery to patients. The charity meals were
sourced from outside the hospital and mostly comprised of
vegetarian dishes due to limited funding. From our obser-
vation, participants ate their meals either at the hospital
canteen, at their bedside or on their bed. Limited tables or
bed trays were available to patients eating at the ward level,
due to overcrowding and limited space.

Energy and nutrient content of meals, number of meals
per day, source of meals and reported reasons for low-
dietary intake of participants by nutritional status during

Table 1 General characteristics and catering services of six hospitals in the survey

Hospital 1 2 3 4 5 6

Hospital level 1 1 2 2 3 3
Number of bed 2000 780 340 120 250 120
Type of hospital

foodservices provideda
Tube feeding Tube feeding Therapeuticb NA Tube feeding Tube feeding

Therapeuticb Therapeuticb

Commonc

Hospital Canteend Commonc NA Commonc Commonc Commonc Commonc

Therapeuticb Charity meale Therapeuticb

Charity meale

Bringing charity meals Not allowed Yes Not allowed Not available Yes Yes

a Operated by Nutrition and Dietetics Department.
b Therapeutic: meals for a limited number patients with therapeutic dietary requirements, including for renal failure, hypertension and dia-
betes, with all menus developed by a Nutrition and Dietetics Department.
c Common: meals commonly provided by food outlets or consumed by general population.
d Operated and developed menu by contractor (except therapeutic meals).
e For patients and their relatives with poverty or marginal poverty household status.

Dietary intake of patients in Vietnamese hospitals
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hospitalisation is presented in Table 2. In general, the
energy intake of all participants was low at 3550 kJ. Fur-
thermore, the reported intake of energy, percentage of
energy requirement met, protein, fat, carbohydrate, fibre
and iron of malnourished participants was significantly
(P < 0.001 on Mann–Whitney U test) lower than those
who were well-nourished. Malnourished participants had
significantly (P < 0.001 on Pearson chi squared test) higher
rates of decreased appetite, fullness and chewing difficulties
and lower rates of meeting energy requirements compared
to well-nourished participants. Data from this study also
showed that participants consumed main meals (breakfast,
lunch and dinner) more frequently (90.1, 85.5 and 81.1%,
respectively) compared to snacks (morning and afternoon)
and supper (22.8, 29.4 and 45.2%, respectively).

Table 3 presents the results of the logistic regression.
The association between low-dietary intake and 16 different
potential risk factors was assessed. Only risk factors with
statistical significance associated in univariate analyses
(nutritional status, number of meal per day, hospital level,
restriction from medical indication and source of meal)
were kept and presented in the final logistic regression

model. Participants with a diagnosis of malnutrition, partic-
ipants who had dietary intake restrictions due to medical
indications, or participants who consumed food from the
hospital canteen only were more likely to have low dietary
compared to participants who were well-nourished, partici-
pants with no dietary restriction and participants who con-
sumed food from multiple sources. Those participants in
level 2 hospitals and those having more meals per day
appeared to have less likelihood of lower intake.

Discussion

This study found that most of the food consumed in hospi-
tal was self-provided and the energy intakes were very low
with a median of 3550 kJ/day. In addition, malnourished
participants were likely to have low-dietary intake com-
pared to well-nourished participants.

There have been few studies investigating the sources of
meals in hospital in low or lower middle-income countries.
A low percentage of participants used food from the hospi-
tal nutrition department source (1.3%). This may be due to
the fact that hospitals did not have a nutrition department

Table 2 Energy and nutritional values of meals, meal source main reason for low-dietary intake of participants during hospi-
talisation by nutritional status (n = 887)

Characteristics Well-nourished (n = 576) Malnourished (n = 311) Total (n = 887)

Energy (kJ) median (25th–75th) 3871 (2299–5559) 2788* (1588–4389) 3550 (1964–5225)
Protein (g) Median (25th–75th) 40 (23–57) 29* (15–47) 37 (19–54)
Fat (g) median (25th–75th) 25 (14–36) 17* (10–28) 22 (12–33)
Carbohydrate (g) Median (25th–75th) 144 (87–192) 103* (64–160) 130 (78–181)
Fibre (g) Median (25th–75th) 2 (1–4) 1* (0.3–3) 2 (0.7–4.0)
Iron (mg) Median (25th–75th) 7 (4–11) 6* (3–9) 7 (4–10)
Calcium (mg) median (25th–75th) 353 (169–601) 352 (163–626) 353 (164–616)
Main reasons for low intake % % %

Decreased appetite 36.4 48.4** 41.0
Fullness 12.4 20.1** 15.4
Chewing or swallowing difficulties 1.6 5.7** 3.1
Restriction from medical indication 19.8 12.6 17

Number of meals per day (%)
≤2 meals/day 14.6 13.5 14.2
3–4 meals/day 64.8 61.7 63.7
5–6 meals/day 20.6 24.8 22.0

Sources of meals during hospitalisation (%)
Hospital nutrition department only 0.9 1.6 1.1
Home cooked meal only 28.0 27.3 27.7
Hospital canteen only 17.7 15.1 16.8
Buying from outside only 13.9 13.2 13.6
Charity meal only 1.7 0.6 1.4
Multiple source 37.9 42.1 39.4

24 hours dietary intake against requirement (%)
0% 3.1 5.1** 3.8
0%–24.9% 20.0 28.0** 22.8
25%–49.9% 28.0 36.0** 30.7
50%–74.9% 29.3 18.0** 25.4
75%–99.9% 15.3 9.3** 13.2
≥100% 4.5 3.5** 4.2

*P < 0.001 on Mann–Whitney U test; **P < 0.001 on Pearson chi squared test.
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(1/6 hospitals in this survey) or were restricted to the provi-
sion of tube feeding/therapeutic meals only (3/6 hospitals in
this survey) or had less choice or higher cost than other
sources. A small percentage of participants living with pov-
erty also reported receiving charity meals (6.8%). However,
the meals are not regulated by any standards pertaining to
nutritional value, hygiene and food safety and there are no
eligibility requirements. Food brought from home or pur-
chased from outside the hospital also poses a risk to
hygiene and food safety especially if they are not eaten
immediately. Therefore, there is a need to govern food from
different sources to ensure the quality and safety of food
available in the hospital grounds.

Only 4.2% of participants met 100% of the recom-
mended energy requirements of 146 kJ/kg/day. This per-
centage was much lower than the percentage hospitalised
adults meeting 100% of their requirements in high-income
countries such as Australia (30%)23 and Switzerland
(30%).25 The protein intake of participants in this survey
was lower than the recommendation for Vietnamese patient
population (54 g/day or equivalent to 1.1 g/kg/day)24 with
only 26.8% participants met the recommended protein
requirement. The recommendation for protein intake for
hospitalised patients in Viet Nam was calculated basing on
the low-protein quality of the Vietnamese diet (with the Net
Protein Utilisation or NPU = 70%).26 The reported energy
and protein intake of participants in this survey (3550 kJ,
37 g) was also lower than the mean energy intake of elderly
patients in countries in South East Asia such as in Malaysia
(4781 kJ and 44.2 g).27 Participants in this survey also
reported very low-dietary fibre intake (2 g/day) compared
to the recommendations for hospitalised patients (15-25 g/
day).24 The low-fibre intake is thought to be associated

with reduced consumption of fruit and vegetables. This
may be due to a variety of reasons including lack of inclu-
sion in canteen and other purchased foods and elimination
due to satiety. Similarly, the reported dietary intake of iron
and calcium were lower than recommendations for the gen-
eral Vietnamese population. Low energy and nutrient
intakes may be explained by the lack of universal meal pro-
visioning by the hospital; the cost of those meals and the
fact they are not covered by medical insurance; a lack of
control over the nutritional value of meals coming from the
hospital canteen; and a lack of patient education regarding
nutritional needs for those who bring food from home or
who are buying food from outside into hospital.

Mid-meals (snacks between main meals) are a known
strategy to improve nutritional status, in particular among
patients with low appetite or early satiety.23 The low mid-
meal consumption reflects the dietary habits of the general
Vietnamese adult population who tend to restrict dietary
intake to three main meals a day. The results from this survey
showed that having more meals was protective against low-
dietary intake during hospitalisation. However, it is recog-
nised that an increase in the number of meals without focus-
sing on the nutritional quality and a failure to encourage
patients to eat the meals will not necessarily improve dietary
intake. For mid-meals, patients tended to use high protein-
high calorie commercial products such as Ensure or UHT
sweetened milk but were not consuming more traditional
products with high protein available in Viet Nam such as
nuts, bean products, eggs, dried shredded pork, chicken or
fish (thịt, cá chà bông). In the absence of comprehensive hos-
pital foodservices, more education is required to inform
patients and their families of commonly available high-
protein products. Hospital canteens also need to stock low

Table 3 Association between low-dietary intake (<50% of requirement) and potential correlates among hospitalised
adults (n = 887)

Characteristics Crude odds ratio (95% CI) Adjusted odds ratio (95% CI)

Nutritional status
Well-nourished 1 1
Malnourished 2.2* (1.6–2.9) 2.2* (1.3–3.7)

Number of meals per day
≤2 meals/day 1 1
3–4 meals/day 0.07* (0.03–0.16) 0.14* (0.05–0.40)
5–6 meals/day 0.04* (0.02–0.08) 0.08* (0.03–0.28)

Hospital level
Level 1 1 1
Level 2 0.5* (0.4–0.7) 0.5* (0.3–0.9)
Level 3 0.8 (0.6–1.1) 0.9 (0.5–2.0)

Restriction from medical indication
No 1 1
Yes 2.8* (1.3–6.0) 1.9* (0.7–4.8)

Source of meal
Multiple source 1 1
Home cooked meal only 1.1 (0.8–1.6) 1.2 (0.6–2.1)
Hospital canteen only 1.7* (1.2–2.6) 2.6* (1.1–6.1)
Buying from outside only 1.1 (0.7–1.6) 1.3 (0.6–2.8)

*Statistically significant (P < 0.05).
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cost, high-protein foods. In addition, a number of other limi-
tations regarding foodservices in hospitals were noted in Viet
Nam. This included the lack of kitchen infrastructure to sup-
port the development of foodservices which in turn limited
the available cooking methods (cook-fresh only) and the
types of meals that could be provided. Equipment on the
ward was also limited, with patients eating food on chairs in
corridors and on their beds (with no over bed tables). In
addition, no consideration has been yet given to establishing
set meal times and protecting these times.

Viet Nam is undergoing rapid economic and infrastructure
changes generally and with respect to its health systems and
hospitals. This is an opportunity for Viet Nam to develop
foodservice systems that are able to reduce the risk of and
manage malnutrition and nutrition related issues. As food is
considered the first medicine in the Vietnamese tradition,28

and that cost of the hospital meal is one of the primary bar-
rier’s priority should be given to ensuring that medical insur-
ance provides universal meal provisioning irrespective of
income and disease state. Our study found that hospitals were
able to provide the most value nutritionally. It supports the
expansion of hospital foodservices to address inadequate die-
tary intake and hospital malnutrition by funding for infra-
structure of hospital foodservices. In addition to infrastructure
for foodservices, hospitals should also be equipped to ensure
one bed per patient and provision to eat at the bed (bed/table
trays) as well as ward refrigerators to store left-overs.

Establishing foodservices will take some time, conse-
quently in the interim, newly established dietetic departments
need to govern contractual arrangements for meals from hos-
pital canteens, to ensure adequate nutritional value. Canteens,
need to work closely with Nutrition and Dietetic Departments
and employ dietitians. In addition, as a large number of meals
were brought from home found in this study, participants
and their families need to be provided with information on
their nutritional requirements, the types of foods to meet
those requirements, and appropriate meal preparation and
storage to ensure adequate hygiene and food safety.

This study has a number of strengths including the
reporting of actual intake based on 24 hour records from
participants, and the confidence in the dietary intake data
due to cross-checking and referencing. Limitations included
that the selected hospitals may not reflect all circumstances
especially in high-level hospitals or the private sector where
foodservices are superior. In addition, no inter-rater reliabil-
ity assessment between the two research assistants who
undertook dietary intake interviews was conducted.

In conclusion, current food provisioning in Vietnamese
hospitals is not able to meet the nutritional requirements of
patients and is contributing to malnutrition and therefore
potentially higher rates of morbidity and mortality. There is
an imperative to improve hospital foodservices in order to
improve patient outcomes.
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Breakfast skipping in Greek schoolchildren connected
to an unhealthy lifestyle profile. Results from the
National Action for Children’s Health program

Konstantinos D. TAMBALIS,1 Demosthenes B. PANAGIOTAKOS,1 Glykeria PSARRA1,2 and
Labros S. SIDOSSIS1,2
1Department of Nutrition and Dietetics, School of Health Science & Education, Harokopio University, Athens, Greece;
and 2Department of Kinesiology and Health, Rutgers University, New Brunswick, New Jersey, USA

Abstract
Aim: The aim of the present study was to examine prevalence and correlates of skipping breakfast in a representa-
tive sample of children and adolescents.
Methods: Cross-sectional, observational study. Population data derived from a school-based health survey carried
out in 2015 on 177 091 Greek children aged 8–17 years. Trained investigators performed all anthropometric evalua-
tions. Breakfast skipping and adherence to the Mediterranean diet (MD) was assessed through the Mediterranean Diet
Quality Index for children and adolescents. Physical activity status, sedentary activities and sleeping hours were
assessed through self-completed questionnaires.
Results: Almost one in four (22.4% of boys, 23.1% of girls) schoolchildren skipped breakfast. Participants’ character-
istics associated with skipping breakfast were being female, being older, being overweight/obese, poorer diet, inad-
equate physical activity levels, insufficient sleep and increased screen time. Regression models adjusted for several
potential confounders demonstrated that poor dietary habits, insufficient sleeping status (<8–9 hours per day), and
increased screen time (>2 hours per day), increased the odds for skipping breakfast by almost 80% (95% CI:
1.78–1.82), 23% (95% CI: 1.20–1.26) and 22.5% (95% CI: 1.19–1.26), respectively.
Conclusions: Skipping breakfast was common among schoolchildren. Participants who skipped breakfast tended to
have an unhealthy lifestyle profile. Policies designed to increase breakfast consumption should target schoolchildren
with unhealthy lifestyle profiles.

Key words: adolescents, breakfast, children, skipping.

Introduction

Childhood and adolescence are periods that frequently
coincide with unhealthy dietary patterns which tend to
track into adulthood.1 Breakfast is an essential meal of the
day, related to a wide range of beneficial effects.2 It has
been reported that regular breakfast consumption in child-
hood and adolescence is associated with a decreased risk of
obesity,3 enhanced cognitive function,4 and a more favour-
able type 2 diabetes risk profile.5 Moreover, regular break-
fast consumption contributes to nutritional sufficiency and

improves dietary profile, a fundamental factor for optimal
development and growth.3,6 Skipping breakfast may nega-
tively affect children’s health. Children and adolescents who
skip breakfast have poorer dietary habits and higher body
weight outcomes than breakfast consumers.3,7–9

Although breakfast is a key part of the MD, breakfast
skipping is common in Greece.10–13 Considering potential
health implications, skipping breakfast has been connected
with higher weight status, unfavourable lipid profile and
homeostasis model assessment of insulin resistance
index.11,13,14 Association of sedentary lifestyle factors such
as sleeping hours,15 screen time16,17 and physical activity
(PA)18 with breakfast consumption has been explored
among schoolchildren; though, most studies have investi-
gated the association of each factor separately and in spe-
cific age groups (children or adolescents).

Therefore, the most significant contribution of the pre-
sent study to the existing literature was to add descriptive
information about the association of skipping breakfast and
its negative outcomes and correlates among schoolchildren
taking into consideration several potential confounders.
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This information could support the development of health
interventions to decrease breakfast skipping.

Accordingly, the aims of the study were (i) to determine
the prevalence of skipping breakfast and (ii) to investigate
the potential association between skipping breakfast and
lifestyle factors in a representative sample of Greek children
and adolescents aged 8–17 years.

Methods

Representative data were derived from a nation-wide
school-based program under the auspices of the Ministry of
Education. Anthropometric, nutrition, PA and sedentary
habits along with information on age and sex were collected
between March 2015 and May 2015. In total, 177 091
(51% boys and 49% girls) schoolchildren aged 8–17 years
from public and private schools agreed to participate in the
study.

Taking into consideration the rising autonomy and inde-
pendence in making food choices (such as breakfast con-
sumption) during adolescence, we separated age groups into
children (aged 8–12 years) and adolescents (aged 13–17
years). Moreover, and in line with the changes in dietary
habits, adolescence is associated with more general lifestyle
changes such as sedentary habits, PA and sleep levels.

The working sample was representative of the entire
Greek population. Parents were informed in writing for the
purposes of this school health survey and gave their written
consent. Demographic information of students (e.g. class,
sex and date of birth) was obtained from each school prin-
cipal. Children’s height, weight and waist circumference
were measured in the morning, using a standardised proce-
dure. Body mass index (BMI) categories were classified
using the International Obesity Task force age- and sex-
specific BMI cut-off criteria.19 Central obesity was defined
as waist circumference-to-height ratio ≥0.5.20 Anthropomet-
ric assessment was performed by trained teachers of Physi-
cal Education (PE). Verbal informed consent for the child
to participate in the measurements was taken from PE
teachers.

Dietary, PA and sedentary habits of the participating chil-
dren were recorded using an electronic questionnaire that
was completed with the assistance of their teachers. Stu-
dents’ dietary habits were assessed with the KIDMED index
(Mediterranean Diet Quality Index for children and adoles-
cents).1 The index is comprised of 16 yes or no questions,
including dietary habits that are in accordance with the
principles of the MD dietary pattern and the general dietary
guidelines for youth. The total KIDMED score ranges from
0 to 12 and is classified into three levels: ≥8, suggesting an
optimal adherence to the MD (optimal/high dietary habits);
4–7, suggesting an average adherence to the MD and an
improvement needed to adjust dietary intake to guidelines
(average/medium dietary habits) and ≤3, suggesting a low
adherence to the MD and generally a low diet quality (poor
dietary habits).

Participants were characterised as ‘breakfast consumers’
based on whether they had breakfast on most days of week.

Participants who did not consume breakfast on most days
of week were characterised as ‘breakfast skippers’.1 Specifi-
cally, to measure child’s breakfast habits, we asked the
question, ‘Skip breakfast most days of the week?’ Response
categories to this question were ‘No or Yes’. Specific infor-
mation was provided such as: the question refers to taking
breakfast on school days and the weekend; and as breakfast
we consider the intake of any food immediately after
waking up.

Patterns of PA were also self-reported. The questionnaire
(SAPAC, Self-Administered Physical Activity Checklist)
applied has been previously validated and used in children
in other large-scale epidemiological studies.13 The fre-
quency of all reported activities were multiplied by the
minutes of moderate to vigorous physical activities (MVPA)
and then divided by 7 to obtain the mean daily time chil-
dren engaged in MVPA. Children who participated in
MVPA at least for 60 minutes per day were considered as
meeting the recommendations for PA.

Daily time spent in sedentary activities (e.g. television
viewing, use of Internet for non-study reasons, playing with
computer or/and console games) was also calculated for
each student (via multiplying the weekly frequency of par-
ticipation with the duration per bout of participation in
sedentary activities, and then dividing by 7). Using the
threshold of 2 hours per day proposed by current scientific
evidence and guidelines, students were classified as seden-
tary or not.21

Daily reported total sleep time was assessed through self-
report. We classified as meeting the recommendations of
sufficient sleep those children (aged 6–12 years) who were
sleeping at least 9 hours daily and those adolescents (aged
13–17 years) who were sleeping at least 8 hours per day.
Children and adolescents sleeping lesser than the recom-
mended hours were classified as having insufficient sleep.22

The study was approved by the Ethical Review Board of
the Ministry of Greece and the Ethical Review Committee
of Harokopio University.

Descriptive statistics were expressed as means � SDs or
frequencies. The χ2 test and the Student’s t-test were
applied to evaluate differences between the categorical and
the continuously distributed variables, respectively. In order
to assess the potential adjusted effect of several demo-
graphic and lifestyle factors on the breakfast non-skippers
versus breakfast skippers, hierarchical binary logistic regres-
sion analysis was implemented and odds ratios (ORs) with
the corresponding 95% CIs were calculated. Discriminant
analysis was used to explore the strength of each compo-
nent in relation to the outcome. All statistical analyses were
performed using the SPSS version 23.0 software for Win-
dows (SPSS Inc., IBM Hellas, USA). Statistical significance
level from two-sided hypotheses was set at P < 0.05.

Results

A total of 177 091 children and adolescents aged 8–17
years participated in the study. Basic descriptive statistics of
the total sample by sex of participants are presented in
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Table 1. Almost one in four (22.4% of boys and 23.1% of
girls) participants did not consume breakfast (P < 0.001).
Significant differences between boys and girls were found
in anthropometric variables, dietary habits (e.g. KIDMED
index, fast-food and sweet consumption), PA and screen
time (all P-values <0.001). Table 2 provides a description of
the study participants skipping breakfast or not by sex and
age group (children and adolescents). Participants from
both sexes and age groups classified as breakfast skippers
had poorer dietary habits, worse anthropometric profile,
increased screen time, and shorter sleep duration in com-
parison to their counterparts from the same sex and age
group (all P-values <0.05).

In the total sample, logistic regression analysis demon-
strated that being female and adolescent increased the likeli-
hood of skipping breakfast compared to males and
children, by 3% (95% CI: 1.01–1.06) and 10% (95% CI:
1.07–1.12), respectively, while, participants who incorpo-
rated frequent sweet and fast food consumption had
increased likelihood of being breakfast skippers by almost
69% (95% CI: 1.65–1.74) and 73% (95% CI: 1.69–1.78),
respectively, in both sexes. Also, stepwise binary logistic
regression analysis was conducted to assess the potential
effect of proximal health behaviours on breakfast consump-
tion. The analysis in the whole sample (Model 1) revealed
that increase in the age (per 1 year) increased odds of
breakfast skipping by almost 1% (95% CI: 1.00–1.01),
overweight/obese and centrally obese participants had
increased odds of being breakfast skippers by 14% (95%
CI: 1.10–1.17) and 19% (95% CI: 1.15–1.23), respectively,
while girls had almost 4% increased likelihood of breakfast
skipping (95% CI: 1.01–1.07) than boys. When KIDMED
index, screen time and sleeping status were added in the
analysis (Model 2), results related to the effect of obesity
status as well as of age and sex did not change significantly.

However, the effect of poor dietary habits, insufficient (<8–
9 hours per day) sleeping status and screen time (>2 hours
per day) increased the odds for skipping breakfast by 80%
(95% CI: 1.78–1.82), 23% (95% CI: 1.20–1.26) and 22.5%
(95% CI: 1.19–1.26), respectively. Finally, when PA were
included in the analysis (Model 3), the previous findings
did not change significantly, while inadequate (<60 minutes
daily MVPA) PA levels increased the odds for skipping
breakfast by 3.0% (95% CI: 1.00–1.06) (data not shown).
Table 3 presents the above analyses, in both sexes, and in
children and adolescents, separately. Overall, compliance
with current recommendations in lifestyle factors such as
obesity status, dietary habits, sleeping hours and sedentary
activities, and PA levels (only in boys) decreased odds of
breakfast skipping (all P-values <0.001).

Discriminant analysis was conducted to assess whether
the predictors could distinguish the breakfast skippers from
those consumed breakfast, by age group. Standardised
function coefficients suggested that dietary habits (0.91),
age (0.18) and screen time (0.15) among children, and die-
tary habits (0.93), sleeping time (0.18) and screen time
(0.13) among adolescents, contributed most to distinguish
those who consumed from those who skipped breakfast.

Discussion

The current health survey investigated anthropometric and
lifestyle factors, using data from a very large and representa-
tive sample of 177 091 boys and girls (aged 8–17 years) in
Greece. The major findings of the present study indicated
that (i) almost 23% of schoolchildren skipped breakfast;
(ii) participants from both sexes who skipped breakfast had
worse anthropometric and lifestyle profiles and
(iii) breakfast skipping was strongly associated with poor
dietary habits.

Table 1 Characteristics (mean � SD; or percentages) of participants in the study aged 8–17 years

Total (n = 177 091) Boys (n = 87 803) Girls (n = 89 288)

Mean SD Mean SD Mean SD P-value

Age (years) 9.88 2.8 9.91 2.8 9.84 2.8 <0.001
BMI (kg/m2) 19.7 3.8 19.8 3.8 19.5 3.7 <0.001
Waist circumference (cm) 70.4 10.7 71.6 11.1 69.2 10.2 <0.001
KIDMED score (0, 12) 6.7 2.4 6.7 2.4 6.8 2.4 <0.001
Physical activity (hours/week) 9.4 5.5 10.4 5.9 8.4 5.2 <0.001
Screen time (hours/week) 8.6 8.5 9.3 8.8 7.8 7.7 <0.001
Sleeping time (hours/day) 8.6 1.6 8.6 1.6 8.6 1.6 0.565

n % n % n %
Non-skipping breakfast 136 568 77.1 68 023 77.6 64 204 76.8 <0.001
Dairy products at breakfast 135 958 82.9 69 884 83.0 66 074 82.7 0.116
Salted or sweet commercial products at breakfast 50 525 29.5 26 562 30.3 23 963 28.7 <0.001
Cereals or/and bread products at breakfast 129 598 75.7 66 531 75.8 63 067 75.5 0.237
Skipping breakfast 40 523 22.9 19 780 22.4 19 298 23.1 <0.001
Sweet consumption >2 per day 31 778 18.6 17 184 19.6 14 595 17.5 <0.001
Fast-food consumption >1 per week 33 520 19.6 20 421 23.3 13 099 15.7 <0.001

P-values for differences between boys and girls. BMI, body mass index; KIDMED, Mediterranean Diet Quality Index for children and
adolescents.
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Our results revealed that almost one in four of the sur-
veyed population skipped breakfast. These findings are in
accordance with those reported by a project in children
(10–12 years)11 and similar to that of a study among ado-
lescents aged 12.5–17.5 years from eight European coun-
tries reporting that 37.5% of participants often skipped
breakfast.12 In contrast, findings from another study in
Greece indicated higher percentages of breakfast skipping
(29–57% in children and 40–68% in adolescents, depen-
dent on family socioeconomic status). The differences may
be attributed to differences in methodology used
(e.g. questionnaires have been filled from parents).10 In
comparison with a project conducted among children of
five European countries, our findings of breakfast skipping
are similar to those of Bulgaria (21.1%), Czech Republic
(24.3%) and Lithuania (31.5%), and significantly higher
from those of Portugal (4.4%) and Sweden (5.7%).23 Even
though breakfast is an essential meal for children, breakfast
skipping is common among them.

We examined schoolchildren from a large age range
(including children and adolescents) as it seems that not
only dietary habits but also lifestyle factors such as sleep,
screen time and PA are likely to be affected by parental
involvement. In general, eating habits are apparently chang-
ing with age because of societal changes as well as to
changes in the range of offered foods and food marketing.7

Breakfast habits have been reported to be correlated with
adolescence because it is accompanied by important
changes such as greater autonomy and independence in
food choices and increased dieting, especially among girls.18

Moreover, weight-related concerns and perceptions among
adolescents are probably related to breakfast skipping and
its covariates.24

Several studies from European countries, USA and
Australia have reported that skipping breakfast is more fre-
quent among girls than boys and among older than youn-
ger children.10,11,25–27 The results of the present study are
in accordance with previous reports. A possible explanation

Table 2 Anthropometric and behavioural characteristics according to breakfast consumption, in Greek schoolchildren (8–17
years) of the study, by sex and age group (children and adolescents)

Non-breakfast skipper Breakfast skipper

Boys Girls Boys Girls

Children (n = 126 952)
Age (years), m (SD) 10.2 (1.3) 10.2 (1.2) 10.1 (1.2)* 10.1 (1.2)*
BMI, m (SD) 19.0 (3.5) 18.8 (3.4) 19.5 (3.8)* 19.2 (3.7)*
Thinness, n (%) 2760 (5.5) 3803 (7.8) 735 (5.0)* 1006 (7.3)
Normal weight, n (%) 30 593 (61.3) 29 910 (61.5) 8221 (56.2)* 7808 (56.6)*
Overweight, n (%) 12 284 (24.6) 11 587 (23.8) 3921 (26.9)* 3655 (26.6)*
Obese, n (%) 4276 (8.6) 3313 (6.8) 1747 (12.0)* 1333 (9.8)*
Waist circumference, m (SD) 69.1 (10.0) 67.5 (9.7) 69.9 (10.7)* 68.7 (10.3)*
Abdominal obesity, n (%) 16 686 (33.6) 14 198 (29.4) 5747 (39.6)* 4865 (35.5)*
Sweet consumption >2 per day, n (%) 7705 (15.3) 6150 (12.5) 3440 (23.3)* 2642 (18.9)*
Fast-food consumption >1 per week, n (%) 9261 (18.4) 5961 (12.2) 4075 (27.6)* 2599 (18.6)*
KIDMED score, m (SD) 7.3 (2.2) 7.5 (2.1) 5.4 (2.4)* 5.5 (2.3)*
Physical activity (hours/week), m (SD) 10.5 (5.8) 8.8 (5.1) 10.1 (6.1)* 8.8 (5.3)
Screen time (hours/week), m (SD) 8.2 (8.0) 6.5 (6.9) 9.7 (9.2)* 8.0 (8.0) *
Sleeping time (hours/day), m (SD) 8.7 (1.6) 8.9 (1.5) 8.2 (1.7)* 8.5 (1.6)*

Adolescents (n = 50 139)
Age (years), m (SD) 14.4 (1.3) 14.4 (1.3) 14.6 (1.3)* 14.6 (1.3)*
BMI, m (SD) 21.5 (3.8) 21.1 (3.6) 22.1 (4.2)* 21.7 (3.8)*
Thinness, n (%) 865 (5.0) 1159 (7.8) 237 (4.8)* 336 (6.4)*
Normal weight, n (%) 11 357 (65.7) 10 589 (71.0) 2918 (59.3)* 3590 (68.4)*
Overweight, n (%) 3883 (22.5) 2573 (17.3) 1268 (25.9)* 1034 (19.7)*
Obese, n (%) 1185 (6.8) 584 (3.9) 494 (10.0)* 292 (5.6)*
Waist circumference, m (SD) 77.7 (10.7) 73.3 (9.7) 79.4 (11.6)* 74.6 (10.3)*
Abdominal obesity, n (%) 4008 (23.4) 2906 (19.6) 1417 (29.2)* 1267 (24.4)*
Sweet consumption >2 per day, n (%) 4190 (24.0) 3821 (25.4) 1782 (35.9)* 1935 (36.5)*
Fast-food consumption >1 per week, n (%) 4891 (28.0) 2895 (19.3) 2115 (42.6)* 1592 (30.1)*
KIDMED score, m (SD) 6.7 (2.2) 6.6 (2.1) 4.4 (2.3)* 4.3 (2.2)*
Physical activity (hours/week), m (SD) 10.3 (5.8) 7.2 (4.8) 9.8 (6.3) * 7.0 (5.0)
Screen time (hours/week), m (SD) 11.1 (9.4) 10.2 (9.0) 13.5 (11.0)* 12.5 (10.4)*
Sleeping time (hours/day), m (SD) 8.2 (1.5) 7.9 (1.4) 7.8 (1.7) * 7.5 (1.6)*

KIDMED, Mediterranean Diet Quality Index for children and adolescents; m, mean.
* P-values <0.01 for differences between non-breakfast and breakfast skipper, from the same sex.
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Table 3 Statistically significant results (OR, 95% CI) from logistic regression models evaluated the association of participants
characteristics with breakfast consumption (non-skipping vs skipping), by sex and age group (children and adolescents)

Model 1 Model 2 Model 3

Predictors OR 95% CI OR 95% CI OR 95% CI

Boys (all)
Age (per 1 year) 0.98 0.97–0.98 0.95 0.94–0.96 0.89 0.96–0.98
Normal weight versus overweight/obese 1.16 1.11–1.22 1.18 1.12–1.24 1.17 1.15–1.19
Abdominal obesity (no vs yes) 1.16 1.11–1.21 1.15 1.10–1.20 1.10 1.09–1.11
KIDMED index (medium/high vs poor) 1.80 1.78–1.82 1.78 1.76–1.80
Sleeping hours (sufficient vs insufficient) 1.23 1.19–1.27 1.19 1.14–1.23
Screen time (acceptable vs increased) 1.17 1.13–1.22 1.19 1.13–1.25
Physical activity (adequate vs inadequate) 1.11 1.06–1.16

Children (aged 8–12 years)
Age (per 1 year) 0.89 0.88–0.90 0.90 0.88–0.91 0.89 0.88–0.90
Normal weight versus overweight/obese 1.13 1.07–1.19 1.13 1.07–1.20 1.13 1.07–1.20
Abdominal obesity (no vs yes) 1.19 1.13–1.26 1.17 1.11–1.24 1.17 1.11–1.24
KIDMED index (medium/high vs poor) 1.81 1.80–1.82 1.80 1.79–1.82
Sleeping hours (sufficient vs insufficient) 1.22 1.17–1.27 1.22 1.18–1.27
Screen time (acceptable vs increased) 1.22 1.17–1.27 1.21 1.19–1.24
Physical activity (adequate vs inadequate) 1.13 1.08–1.18

Adolescents (aged 13–18 years)
Age (per 1 year) 0.98 0.97–0.98 0.97 0.96–0.98 0.97 0.95–0.98
Normal weight versus overweight/obese 1.23 1.12–1.34 1.25 1.14–1.37 1.25 1.15–1.37
Abdominal obesity (no vs yes) 1.18 1.08–1.30 1.15 1.04–1.27 1.15 1.04–1.27
KIDMED index (medium/high vs poor) 1.81 1.79–1.83 1.81 1.78–1.84
Sleeping hours (sufficient vs insufficient) 1.34 1.24–1.44 1.34 1.25–1.44
Screen time (acceptable vs increased) 1.22 1.14–1.31 1.22 1.14–1.31
Physical activity (adequate vs inadequate) 1.05 1.01–1.10

Girls (all)
Age (per 1 year) 1.03 1.02–1.04 0.98 0.97–0.99 0.98 0.97–0.99
Normal weight versus overweight/obese 1.12 1.08–1.18 1.17 1.12–1.22 1.10 1.04–1.17
Abdominal obesity (no vs yes) 1.22 1.16–1.28 1.16 1.11–1.22 1.11 1.04–1.17
KIDMED index (medium/high vs poor) 1.82 1.81–1.83 1.82 1.81–1.83
Sleeping hours (sufficient vs insufficient) 1.22 1.18–1.26 1.20 1.15–1.26
Screen time (acceptable vs increased) 1.28 1.23–1.34 1.29 1.22–1.36
Physical activity (adequate vs inadequate) 1.03 0.98–1.07

Children (aged 8–12 years)
Age (per 1 year) 0.93 0.92–0.95 0.93 0.92–0.95 0.93 0.91–0.94
Normal weight versus overweight/obese 1.12 1.07–1.18 1.15 1.09–1.21 1.15 1.09–1.21
Abdominal obesity (no vs yes) 1.22 1.16–1.28 1.17 1.11–1.24 1.17 1.11–1.24
KIDMED index (medium/high vs poor) 1.82 1.80–1.84 1.82 1.80–1.83
Sleeping hours (sufficient vs insufficient) 1.15 1.20–1.25 1.20 1.15–1.25
Screen time (acceptable vs increased) 1.35 1.28–1.42 1.35 1.28–1.42
Physical activity (adequate vs inadequate) 1.04 0.98–1.07

Adolescents (aged 13–18 years)
Age (per 1 year) 1.09 1.06–1.11 0.99 0.96–1.01 0.98 0.96–0.99
Normal weight versus overweight/obese 1.15 1.05–1.26 1.22 1.11–1.34 1.22 1.10–1.34
Abdominal obesity (no vs yes) 1.22 1.11–1.33 1.16 1.05–1.27 1.16 1.05–1.28
KIDMED index (medium/high vs poor) 1.83 1.80–1.86 1.83 1.80–1.86
Sleeping hours (sufficient vs insufficient) 1.35 1.26–1.45 1.35 1.25–1.45
Screen time (acceptable vs increased) 1.21 1.12–1.30 1.21 1.12–1.29
Physical activity (adequate vs inadequate) 0.99 0.92–1.06

KIDMED, Mediterranean Diet Quality Index for children and adolescents; Model 1: age and total obesity status and abdominal obesity sta-
tus; Model 2: Model 1 + KIDMED index and sleeping hours and screen time; Model 3: Model 2 + physical activity levels.
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for the sex-related difference may be the heightened sensi-
tivity of girls to their body image compared to boys.28 Nev-
ertheless, a study among adolescents from England and
Australia reported that more common reasons for skipping
breakfast were lack of time (43%), not being hungry (24%)
and not enjoying breakfast (16%), while only 4% reported
that they are skipping breakfast for weight control rea-
sons.28 Overall, several social and lifestyle factors contribute
to increased avoidance of breakfast intake, especially in girls
and adolescents.27,28

In accordance with findings from previous studies we
found that skipping breakfast was associated with an
unhealthy weight status (e.g. total or central obesity).3,6–8,10

Specifically, reviews and meta-analyses concluded that skip-
ping breakfast is connected to an increased likelihood of
being overweight/obese;3,6–8 while previous findings among
Greek children aged 8–10 years show that skipping breakfast
was strongly associated with central obesity, in both sexes.10

Furthermore, we found that children who skipped
breakfast had unhealthier food choices (e.g. frequent fast-
food consumption) and poor dietary habits. Specifically,
boys and girls who skipped breakfast had almost 80%
increased odds of having unhealthy dietary habits. In line
with our findings, a study among children and adolescents
from New Zealand reported that breakfast skippers had
higher intakes of unhealthy snack foods compared to break-
fast consumers.29 Also, a study among Australian children
and adolescents revealed that those participants who
skipped breakfast on at least one of the two investigated
days had a poorer diet.26 Overall, systematic reviews con-
cluded that children who reported eating breakfast on a
consistent basis tended to have better nutritional profiles
and were more likely to meet their nutritional needs than
breakfast skippers.7,30

We observed that increased screen time (>2 hours per
day) increased odds of breakfast skipping by almost 18%,
in both sexes. Data from Chinese adolescents suggested a
link between electronic games and skipping breakfast, both
on school days and non-school days.31 Also, a study among
12 642 US students showed that television viewing was
positively related to skipping breakfast after adjustment for
several confounders.16 Similarly, a systematic review includ-
ing children 1–18 years revealed a positive association
between TV viewing and unhealthy dietary patterns.32

Overall, it seems that increased screen time affects breakfast
consumption negatively.

Also, in agreement with other studies16,17,26 we found
that insufficient sleep (<8–9 hours) was associated with
increased probability of skipping breakfast. Specifically, a
study among 1592 Australian schoolchildren aged
2–17 years concluded that insufficient sleep and age were
the correlates most strongly associated with skipping break-
fast.26 Moreover, a study among Italian adolescents (using
the KIDMED score) revealed that short sleep duration was
associated with unhealthy eating behaviours.16 It seems that
skipping breakfast and insufficient sleep may indicate sub-
optimal parental supervision and a disorganised
household.33

Sufficient PA levels were inversely associated with the
odds of skipping breakfast (OR = 1.11, 95% CI:
1.06–1.16), but only in boys. In line with our findings, a
study conducted in adolescents from 41 countries who
were not skipping breakfast reported slightly increased
odds of being physically active in comparison to breakfast
skippers.18 On the contrary, a study of a sample of US ado-
lescents did not find an association between breakfast skip-
ping and meeting PA guidelines, in both sexes.34

Furthermore, a study among adolescents from 10 European
cities revealed that breakfast consumption was not associ-
ated with measured or self-reported PA.35 Differences in
sample sizes could potentially explain the different findings.

The present study has several strengths. Primary and sec-
ondary education is compulsory in Greece and, therefore,
we were able to study a large proportion of 8–17-year-old
children and adolescents population. The later overcomes
the methodological flaws of previous studies performed in
Greece that were heterogeneous in terms of design, target
population, quality and outcome measures.10–15

Limitations of the present study include the fact that
potential confounding factors, such as socioeconomic status
have not been evaluated. Also, dietary habits, PA and sed-
entary time status are based on self-reported data that could
be affected by social desirability bias.

In conclusion, the present study found that 22.4% of
boys and 23.1% of girls were breakfast skippers. Moreover,
breakfast skippers increased with age. Participants who
skipped breakfast presented an unhealthy lifestyle profile.
Especially, poor dietary habits were strongly associated with
breakfast skipping. Our findings suggest that policies
designed to increase breakfast consumption and to promote
a healthy lifestyle (e.g. optimal dietary habits, decreased
screen time and adequate PA) are needed, targeting mainly
those schoolchildren with an unhealthy lifestyle profile.
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Implementing healthy food policies in health services:
A qualitative study
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Abstract
Aim: In 2012, a large Australian metropolitan health service introduced a healthy food policy, where there was a
requirement for food and drinks for sale within retail stores to conform to standards based on macronutrients and
energy content. The aim of the present study was to evaluate the experience of those implementing a healthy food
retail policy in order to inform the translation of such policies into other organisations.
Methods: A qualitative approach was used, with semistructured interviews exploring informants’ involvement in,
experiences of, factors affecting and perceived outcomes of policy implementation. Interviews were conducted with
seven individuals participating in the introduction of the healthy food retail policy. Results were analysed using a the-
matic analysis approach.
Results: Four themes and 21 sub-themes were identified, with analysis interpreted using the socio-ecological
model. Participants identified that successful policy implementation hinged on the provision of resources and sup-
port by the health service to the retail staff. Trusting relationships between retail and health service staff were built
through effective and frequent communication. The fear of tensions between the policy and business income had
significantly lessened after implementation. A key factor contributing to this change was the use of low-risk trials to
remove less healthy products or introduce new healthier foods.
Conclusions: Implementing a healthy food retail policy within a health service benefits from dedicated resourcing,
investment in relationship building with key stakeholders and introducing changes gradually with a long-term
approach.

Key words: food services, health services, policy, public health nutrition, qualitative research.

Introduction

Poor nutrition is the greatest behavioural risk factor for burden
of disease worldwide, acting through obesity, cardiovascular
diseases, diabetes and cancers.1 Improving the healthiness of
currently obesogenic consumer food environments is an essen-
tial strategy to improve population nutrition and reduce ensu-
ing chronic diseases.2–4 Food service retailers within health-

promoting settings (such as hospitals and health services, local
councils, recreation providers, workplaces and parks) may be a
natural starting point to implement policies designed to pro-
mote healthy food consumption due to a natural alignment
with their core goals of health promotion.5,6

However, sustainable, at-scale uptake of these policies has
been limited in part because of the current paucity of research
identifying factors which drive successful implementation.
Within the existing literature, there has been some explora-
tion of the experiences of retailers involved in healthy food
interventions,7–17 and some research drawing on researchers’
own experiences of implementation.7,8,16,18 However, there is
little literature capturing the comprehensive experiences of
implementation, across the range of stakeholders involved in
designing and implementing the policy.

Given the complexity of making changes to a system
such as food service retail, gaining a variety of perspectives
is critical to help us understand, and address, the current
inertia in shifting to the provision of healthier foods and
beverages,19 even within health-promoting settings.
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A potential example is provided by a large metropolitan
health service in Australia who adopted state government
healthy food and beverage guidelines (‘Healthy Choices’)20 as
a mandated, organisational healthy food policy (‘policy’) in
2012. Healthy Choices: food and drink guidelines for Victorian
public hospitals (‘Healthy Choices’) was released in 2010 by
the Victorian state government. Healthy Choices guides hos-
pitals to limit the availability and promotion of less healthy
foods and beverages, and increase the availability and pro-
motion of healthier alternatives.20

These guidelines are based on the Australian Dietary
Guidelines21,22 and the Australian Guide to Healthy Eat-
ing.23 Healthy Choices categorises foods and beverages based
on their macronutrient and energy content as: ‘red’ items,
whose intake should be limited, ‘amber’ items that should
be chosen carefully and ‘green’ items, the healthiest choices.
Healthy Choices recommends that fewer than 20% of avail-
able products are in the ‘red’ category and at least 50% are
categorised as ‘green’.

The present study aimed to evaluate the experience and
perspectives of those implementing the healthy food retail
policy within an independent food retailer located on site
of a health service, in order to inform the translation of
such policies into other organisations.

Methods

The present study employed a qualitative approach in order
to evaluate the implementation of a healthy food retail pol-
icy within a health service setting. The authors sought to
explore how the policy was experienced by key personnel
directly involved in its development and implementation.
The present study was grounded in the theory of social
ecology, which acknowledges the multiple levels of factors

(intrapersonal, interpersonal, organisational, community
context and public policy) that influence health behaviours
and interventions designed to change them.24 The socio-
ecological model is commonly utilised to examine the
implementation of public health policies and programs25

and allowed us to evaluate experiences from multiple
perspectives.

There were five independently owned food retail outlets
at the health service. A central cafeteria area served hot and
cold food, a juice bar and a coffee shop/café, while a sepa-
rate café onsite included a sandwich bar, hot food and cof-
fee. Additionally, there was a convenience store located
onsite that was not under the purview of the policy. When
the policy was initially introduced, these four outlets were
owned by a number of different individuals, not including
the food outlet owner (owner) interviewed here. The owner
interviewed in the present study came to own all of the
above-mentioned retail outlets during the course of the pol-
icy implementation and by the time of the interview.

The health service has between 8000 and 10 000
employees, while the food retail outlets employee between
60 and 70 individuals. The relationships between individ-
uals and groups within both organisations are represented
in Figure 1, as are the individuals’ roles as related to the
implementation of the healthy food policy. While the policy
was not tied into contractual agreements with the food out-
let owner, its implementation was expected at a senior man-
agement level and prioritised by the health promotion
manager tasked to oversee implementation.

Purposive sampling26 was used to select staff who were
either actively involved in the implementation or whose
work may have been impacted as a result of implementa-
tion, and who represented a range of different roles in the
implementation pathway, including both health service and

Procurement manager* 
(n=1)

Health promotion  
manager (n=1)

Drives implementation of 
food policy amongst other 

health promotion initiatives. 

Main dietitian involved in 
policy (n=1)

Supports health promotion 
manager part-time.

Food outlet owner (n=1)
Runs operations at food 
retail stores, liaises with 

multiple suppliers. 

Vending machine 
supplier*

Administrative assistant 
(n=1)

Assists food outlet owner 
with running operations.

Head chef (n=1)
Oversees other chefs and 
servers, serves customers 
during busy periods, and 

orders from suppliers. 

Chefs & service 
staff

Prepares and serves 
food. 

Main external supplier
(n=1)

Supplies food retail business 
with raw and packaged 

goods. 

Clinical dietitians
Assists with 

classifying meals as  
needed.

Senior executive (n=1)
Employs health promotion 
manager to drive healthy 
food policy and originally 

conceptualised it. 

Figure 1 Schematic representation of the key stakeholders, their tasks and involvement in the implementation of the Healthy
Choices policy, and the interactions between them. ( ) Interviewed stakeholder; ( ) non-interviewed stakeholder; ( )
direct interaction and communication; ( ) retail outlet staff; ( ) health service staff; ( ) external to health service.
*Results not presented here.27

Health service experiences of a healthy food policy
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food retail staff. The first and senior author arranged a
meeting with the health promotion manager at the health
service (who had a substantial role in implementation)
within which four key informants were initially identified.
The health promotion manager was also invited to partici-
pate. Two further stakeholders were identified by the inter-
viewees during the initial interviews. Stakeholders were
approached by the health promotion manager by email or
verbally. Key informant sampling enabled the researchers to
purposively sample participants who were most likely to
have the greatest experience and knowledge26 of healthy
food policy implementation within this context. For exam-
ple, the head chef managed all other chefs to undertake
food preparation, and was therefore qualified to reflect on
their experiences as well as his own. Stakeholder interviews
were conducted until a sufficient story had emerged to pro-
vide insight into the qualitative study and to answer the
research questions.

In-depth, semistructured interviews were conducted. Two
researchers were present at each interview (AP, TBR). Both
researchers are in the fields of obesity and public health, and
as the senior researcher AP supported TBR, a more junior
researcher in data collection. AP and TBR alternated leading
the interview, and keeping field notes (observations of inter-
est), checking that key areas of discussion had been covered,
and formulating additional questions that were asked at the
end of the interview. Interviews were conducted face-to-face
at a location and time convenient for participants (which was
in all cases their places of work), excluding one interview
which was conducted over the phone for convenience. Inter-
views employed a descriptive method of enquiry,28 focusing
on evaluating the process of policy implementation29 and
stakeholders perspectives of the policy’s impact.30 Questions
were developed to focus on evaluating the policy’s implemen-
tation with consideration of the socio-ecological model

guiding the evaluation (Table 1). Specific lines of questioning
were categorised to different levels of the socio-ecological
model in order to ensure questions reflected the potential
interplay of the policy on these different levels (Table 1).
From the specific lines of questioning, a discussion guide was
developed for each stakeholder based on their professional
domains of knowledge (e.g. the head chef was asked ques-
tions pertaining to potential changes in cooking methods as a
result of the policy). The discussion guide was iteratively
adapted as new questions emerged from preceding
interviews,31 allowing researchers to direct aspects of each
interview, while enabling the exploration of new themes and
concepts as they emerged. An experienced qualitative
researcher (CP) assisted in the development of the discussion
guides. Interviews were audio-recorded and transcribed ver-
batim, and participants were given the opportunity to verify
their transcripts. Immediately following each interview, key
concepts and themes were privately discussed by the
researchers to document subjective interpretations and inform
future lines of enquiry in subsequent interviews. Interviews
were conducted from November 2015 to February 2016. A
few months later, the retail outlets within the present study
met the Healthy Choices policy requirements.32

Initially open-coding was employed providing labels to
pieces of transcribed text.33 In particular an inductive,
block and segment approach was used, whereby abstract
labels or labels identified in the text itself were assigned as
they emerged from the data. Coding was undertaken inde-
pendently by two researchers (TBR and MB), who came
together to confirm the findings and then refine the coding
labels, which were grouped into common topics and
became the sub-themes. Findings were then discussed in
the context of the research question and sub-themes con-
solidated with a third researcher (AP) to create the over-
arching themes. NVivo 10 (QSR International Pty Ltd.,

Table 1 Logic of enquiry and line of questioning

Logic of enquiry Line of questioning
Level of socio-ecological
model examined

Stake and involvement in
intervention

Role at health service and in implementation Organisational

Experience of intervention Changes to daily work requirements as result of policy
implementation

Intrapersonal

Changes to skill or knowledge as result of involvement in policy Intrapersonal
Changes to attitudes to healthy retail as result of involvement in

policy
Intrapersonal

Factors affecting
implementation

Other individuals’ roles in implementation Intrapersonal
Organisational factors affecting response to the policy Intrapersonal
Resources available for policy implementation Interpersonal

Perceived outcomes Effect of policy on working relationships Interpersonal
Customer reactions to policy Organisational
Impacts of the policy on food retail business Organisational

Personal outcomes Personal impacts of policy Intrapersonal
Translation potential New products or strategies used Community

Advice to another person or organisation implementing similar
policy

Public policy

General future needs Aspects of Healthy Choices that could be improved Interpersonal
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Melbourne, Australia) was used as data management soft-
ware. Ethics was approved by the health service ethics com-
mittee (project number 520/15).

The researchers were experienced in policy evaluation
and public health, and had participated in qualitative train-
ing in order to undertake this evaluation. Their relative
inexperience in qualitative methods meant that they
brought little established conceptual expectation to the data
analysis initially until this analysis was interpreted with use
of theoretical models, in particular socio-ecological theory.
Authors adhered to the COnsolidated criteria for REporting
Qualitative research (COREQ) checklist.34

Results

All stakeholders approached agreed to participate (n = 7).
The health promotion manager overseeing the intervention,
a dietitian from the hospital offering support to the health
promotion manager, a senior executive at the hospital who
had been identified by the health promotion manager as
driving the changes, and the owner, head chef, external
food supplier, and administrative assistant of the main food
outlet on site at the hospital were interviewed. Interview
length ranged from 24 to 86 minutes (median 58 minutes).
Four key themes and 17 sub-themes emerged from the
interviews (Table 2). Participants were grouped collectively
as either ‘food retail staff’ which include the owner, head
chef, and administrative assistant or ‘health service staff’
who include the senior executive, health promotion man-
ager and dietitian.

Following is a description of the implementation of the
policy, followed by the key themes (which are bolded) and
sub-themes (italicised) that emerged from the interviews.

The senior executive, after gaining the support of the
health service’s Executive Committee, appointed the health
promotion manager to engage in a number of health promo-
tion activities, including healthy eating. The Healthy Choices
guidelines provided a framework from which the health ser-
vice staff could develop their healthy food policy, as well as a
useful resource for policy implementation, for example, as a
reference for classifying foods and drinks. Participants
reported that the health promotion manager built up a
strong relationship with the owner over time by maintaining
contact and engaging in informal communication.

Short-term trials were co-developed between the food
retail owner and the health service staff. These trials focused
on introducing healthier options or removing less healthy
options one at a time within specific categories (e.g. sugary
drinks, fried foods or salads). The trials were evaluated by
the health service staff, often with the aid of dietetic stu-
dents or researchers, including customer surveys and analy-
sis of sales data provided by the owner. The use of trials
allowed for the reporting of results, and the change to be
experienced by retail staff before the trials became long-
term changes. These trials promoted healthy food while
remaining business neutral, or even attracting customers—
giving the owner the confidence to suggest and initiate his
own trials and changes to promote healthy foods beyond

suggestions of the health service staff. Trials such as these
have been conducted throughout the health service.35 Food
retail staff were also supported with clinical dietitians
onsite, who could give input to the healthiness of foods.

The provision and use of resources and support were
identified as a key theme. Increased time and effort was
required to create recipes and source products for and pro-
duce healthier dishes for the food service staff. Healthy Choices
often required an expert understanding of nutrition and new
recipes had to be approved by a dietitian. However, the health
service staff recognised that their access to the clinical dietitians
reduced the time required to identify healthier alternatives to
existing recipes and correctly implement the policy.

‘[There are more demands] when we have to make up a
menu… especially for the kitchen side of things. Because
there’s a lot more research involved.’ (Head chef )

The senior executive was a champion of the concept that a
health service should promote health in all of its activities,
and this message strongly resonated with all participants—
giving them a sense of shared purpose. The senior execu-
tive’s direct appointment of the health promotion manager
gave her influence within the organisation, and enabled her
to engage productively with different individuals to make
changes. Furthermore, this appointment as an ongoing
position signalled the long-term support for healthy eating
initiatives, while implicitly acknowledging that the changes
may take time.

Finally, the outlet’s supplier went out of his way to
source healthier products for the owner, illustrating how a
policy implemented at a retail level could influence a sup-
plier’s repertoire of healthier product ranges.

Table 2 Summary of themes and sub-themes

Themes Sub-themes

Resources and
support

Increased time and effort for service staff
Dietitians accessible
Senior executive as champion
Appointment of health promotion

manager
Increased time for supplier

Communication Engagement with food outlet owner
Public acknowledgment of success
Communication with customers

Tension and
balance

Initial scepticism and concern from food
retail staff

Negative customer reactions
Disruption of standard chef practices
Balancing priorities of health and

financial viability
Change in ownership of retail outlet

Passion Health promotion manager dedication
Opportunity to contribute to public

health
Healthy food as a competitive advantage
Provision of customer service
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The importance of communication emerged strongly
from the interviews. The health promotion manager would
casually ‘drop by’ the retail outlet for informal chats with
the owner. This frequent contact developed trust, and
allowed the owner to be receptive to implementing small
trials, and incremental changes towards healthier food avail-
ability. The frequent communication allowed the owner to
voice his concerns and offer feedback on how the policy
implementation was going, enabled quick responses to per-
ceived issues, as well as prompt action on ideas the owner
sought to implement. The health promotion manager fur-
ther updated the senior executive to maintain engagement
and support for the policy at an executive level. She coordi-
nated opportunities for the senior executive to publically
acknowledge the success in increasing healthy food availabil-
ity, which kept retail staff motivated to continue and gave
them pride in their work.

‘Acknowledgement at exec level, board level meetings, or
our CEO just wandering past and shaking hands and
saying, great job… that means a whole lot [to the food
retail staff].’ (Health promotion manager)

Communication between the food retail staff and cus-
tomers was identified as integral to convey the changes and
responding to concerns. The retail staff reported using infor-
mal customer feedback to gauge the success or failure of new
foods, and this was used to develop foods to be more palat-
able. Food retail staff were able to encourage customers to
try new food because of their existing relationship
with them.

‘I try and communicate a lot…[Customers] tell me the
bad things as well…I can feed off that.’ (Head chef )

Tensions and the need for balance as a result of policy
implementation was another key theme. Food retail staff
reported that they were fearful that the healthy changes
would not be accepted by customers, and that this could
potentially affect jobs at the outlet. Some initial negative
customer responses further played to these fears, however,
these become more positive over time, despite ongoing
shifts to healthier options.

‘I actually thought [the owner] would lose money… I
just kept thinking to myself, “I don’t know about
this.”… [the customers will] walk away and look some-
where else.’ (Administrative assistant)

‘… you can see it working and you can see lines at the
salad bar at lunchtime, and you can see that the hot
[fried] side’s not as busy.’ (Head chef )

Introducing healthy cooking guidelines was seen to dis-
rupt the standard chef mode of operation of maximising taste,
requiring the limiting of some popular cooking methods
(e.g. deep-frying) or generous use of ingredients
(e.g. sodium). The chef had to adapt to these requirements
while still providing palatable meals. Communicating this

to the other chefs at the outlet was somewhat difficult, with
some staff being resistant to the changes. Informal training
for the retail staff was required so that they could commu-
nicate these changes to customers.

Having healthy food in a retail setting was conceptua-
lised as a balance—the health service and the owner recog-
nised the importance of the other’s perspectives and
ultimate goals, and tried to reach a compromise that satis-
fied all parties. The owner and health service staff identified
the importance of maintaining a balance between providing
healthy foods and financial viability of the retail outlet.
Retail staff reported being more willing to engage in new
ideas and being adaptable as they viewed it as essential to
maintaining the existing business relationships. However,
there were tensions in handling multiple, and sometimes
competing, priorities. For example, some customers were
unhappy with the changes and this was conflicting for the
owner who sought to keep his customers happy as well as
adhere to Healthy Choices and thus maintaining a good rela-
tionship with the health service.

‘… it’s more identifying how can we make… a balance, a
balance in everything.’ (Owner)

‘… if you’ve got a retailer who’s going to be there for the
next five years, you have to find an arrangement that
provides a win for him or that organisation as well as for
the [health service]… it’s about finding the win wins.’
(Senior executive)

Following the policy being announced, one of the retail
food outlets was sold. This was initially a challenge as signifi-
cant effort had gone into the relationship with the previous
owner. However, the health promotion manager reported
that the new owner (the owner interviewed here) was more
receptive to making changes.

Passion emerged as the final key theme from the inter-
views. A number of stakeholders identified that the health
promotion manager’s engagement, passion and proactive
nature positively influenced policy uptake.

‘[The health promotion manager] assist[s] you and when
someone else is passionate about what they’re doing, and
you’re passionate, it makes it a lot easier.’ (Owner)

Many participants identified themselves as being moti-
vated to contribute to the introduction of a policy in order
to promote health. There was a shared perspective that the
health service should be engaging in health promotion
practices within its own sphere of influence. Food retail
staff were proud that they could contribute positively to
their customer’s nutrition, while the introduction of the
policy made them consider the impact of the food they sold
on other people’s health. The supplier reportedly sought
out healthier foods and brought them to the owner’s atten-
tion. The health service’s support and engagement with the
owner meant that he was able to take ownership of the
changes and in turn become passionate about them.
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‘We had a great relationship with [the owner]. He was
really passionate and became more passionate about it as
he could see people engaged in a process and he could
see how he was actually impacting on people’s health.’
(Dietitian)

While initially sceptical of the changes, the owner was
driven to seek new opportunities and challenge the status
quo, a factor he believed was essential to remaining a viable
business, a perspective also shared by his supplier.

‘… all these people being more [health] conscious, more
educated, more knowledgeable about what they eat …
there’s no question in the end, [this will] influence busi-
ness owners to start thinking, hey I’ve got to do some-
thing or else I’ll lose business.’ (External supplier)

Food retail staff, in particular the head chef, was passion-
ate about providing customers, in particular regulars, with a
satisfactory service. Following the policy implementation,
providing the customers with options that were not only
palatable but also healthy, was seen as an essential aspect of
providing a good service.

Discussion

This is the first study to conduct an in-depth evaluation of
the factors affecting the healthy food policy implementation
by an independent retailer within a health-promoting set-
ting. We interviewed a wide range of stakeholders, each
involved in a different aspect of policy implementation.
Results have been interpreted in the context of the socio-
ecological model.24 Intrapersonal factors influencing policy
implementation included having a health promotion man-
ager who was passionate and hands-on, and strong execu-
tive leadership, while recognising that the policy also
increased food retail staff workloads. The importance of
strong relationships between stakeholders through regular
and effective communication was identified. While stake-
holders were united in a desire to promote health through
healthy food retail by the end of policy implementation, the
food retail staff continued to balance this with the desire to
meet customer needs. Important organisational factors iden-
tified included dedicated resource support from dietitians
who could classify the healthiness of items, the use of trials
and feedback on trial outcomes. Policy implementation was
characterised by the health service supporting the food ser-
vice outlet, and the bi-directional communication between
them. The sum of these factors alleviated the potential ten-
sion between health and business outcomes that is likely to
exist in most retail settings looking to increase the healthi-
ness of their offering.

While there is no comparable literature examining
healthy food policy implementation within health-
promoting settings, previous research has been conducted
in independent restaurants and small grocery stores. In the
present study, we identified four important themes:
resources and support, communication, tensions and bal-
ance, and passion. Elements of these have been reflected in

the literature including the importance of providing
resources, such as dietitians, to reduce the cost and/or time
investment for a remote grocery store retailer9 and indepen-
dently owned restaurants.8,13 Similar to findings from the
present study, the long-term support from those initiating
the changes (e.g. government or researchers) was reported
to help the retailer sustain healthy food changes in restau-
rants13 and grocery stores.14 The head chef in the present
study reported that increased time was needed to prepare
healthier items, in contrast to research by Hanni et al.
where healthier restaurant foods required less time.8 In the
findings from the present study, frequent communication
and investments in relationships was seen as essential in
keeping retail staff engaged, results echoed in previous liter-
ature examining restaurants8 and grocery stores.9,11,16

Similar to the present study, tension in implementing a
healthy food policy was a common theme identified in gro-
cery store policy implementation, centring on fear of lack of
customer interest and losing business,10,11,16,17,36 and in
difficulties in motivating staff participation.16 Contrary to
their expectations, the retail staff in the present study
reported an increase in customers, comparable to other
studies where a perceived benefit to restaurants’ business
was reported.7,13 In line with the outcomes of the present
study, retail staff recognised the need to balance healthy
food provision with positive business outcomes,7,36 became
motivated in part to improve community health through
healthy food provision11,16 and perceived themselves as
gatekeepers to a healthier community.8 Making gradual
changes over time contributed to successful policy imple-
mentation in our study, which is parallel to experiences of
participants within small store interventions.18

In the current study, the owner viewed a shift to health-
ier food offerings as being innovative and essential to stay-
ing viable—this has not been reflected in the wider
literature apart from one previous study where a small
retailer identified stocking fresh fruit and vegetables as an
advantage to competing with larger supermarkets.11 This
belief is a reflection of the marketing ‘first mover advantage’
theory, where the first entrants to a new market gain a com-
petitive advantage over later entrants.37 Healthy food provi-
sion as a concept may be more likely to resonate with other
retailers who have similar business outlooks.

A strength of the present study is its use of multiple
stakeholder perspectives.38 This gives insight into the per-
spectives and experiences of both the retailer, and the
broader organisational level of the health service imple-
menting a healthy food initiative. Examining the perspective
of the food supplier is a novel approach in examining the
flow on effects of policy implementation.

There are some limitations to the present study. Partici-
pants were limited to those occupationally involved in pol-
icy implementation. Thus, the experiences of other
stakeholders, such as customers, are not captured. While
some specifics of the experiences of these participants may
be limited to retailers within broader health-promoting
organisations, it will be important to explore the extent to
which these findings can be extended to other café style,
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independently-owned retailers. Furthermore, the size of the
retailer may influence the generalisability of these results—
for example, a smaller retailer may not be able to absorb
extra time commitments required to create healthier dishes
with existing capacity, or may have fewer supply options.
While the details of healthy food policies differ, the tenet of
providing healthier foods and reducing the availability of
unhealthier foods is transferable to multiple contexts.

The current lack of healthy options within most food
retail environments, and the generally low uptake of healthy
food policies and strategies,7 despite the demonstrated fea-
sibility of such approaches in some settings39,40 highlight
the importance of unpacking the factors associated with
successful healthy food policy implementation. Retailers in
health-promoting settings, such as health services, are an
intuitive starting point for these settings-based policies as
they are largely servicing those with professional (staff) and
personal (visitors and patients) experiences of poor health
outcomes. The findings from the present study suggest that
interpersonal factors together with organisational-level sup-
port are key elements of socio-ecological model that should
considered in the implementation of future retail
interventions.

While this policy was aimed at supplying a wider range
of healthier foods, the importance of generating customer
demand for these products has also been recognised,7 and
could be considered as additional, additive strategies com-
plementing availability policies.

This in-depth exploration of the introduction of a
healthy food policy across a large health service indicates
that implementing a healthy food retail policy within
health-promoting settings requires resource dedication,
investment in relationship building with key stakeholders,
and a long-term approach with gradual introduction of
changes. Retailers in health-promoting settings may be a
key leverage point for creating healthier food environments
within local communities, and their successful implementa-
tion can promote the widespread implementation of healthy
food policies in other retail settings.
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ORIGINAL RESEARCH

Exploration of M�aori household experiences of food
insecurity
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Abstract
Aim: Researchers explored how food insecurity was experienced in M�aori households and how this can affect
hauora (well-being).
Methods: This M�aori-centred research was conducted in New Zealand by M�aori dietetic students with M�aori supervi-
sion. Kaupapa M �aori methodology guided the inductive thematic analysis of observational and discussion data (40+
hours per household) from four M�aori households (18 individuals) that participated in a 3-month ethnographic-style
investigation in 2011.
Results: Four themes were identified. ‘Overcoming socioeconomic hardship’ was most clearly observed within the
low-income wh �anau (family), however, all wh �anau had experienced food insecurity. This experience had short- and
long-term impacts on well-being. Other themes identified strategies wh �anau developed to reduce the severity of
food insecurity: sharing food, gardening food, and teaching food and nutrition skills. Selected text for themes
revealed expressed M�aori values and/or hauora influences. The values of manaakitanga (sharing food/hospitality),
wh �anaungatanga (family relationships) and kaitiakitanga (caring for the environment) were observed and analysed
deductively.
Conclusions: All households had experienced income-related food insecurity, and its short- and long-term impacts
on well-being were observed. Wh �anau had developed many strategies to reduce the severity of food insecurity, rely-
ing on support from extended wh �anau and the wider community, but households remained food insecure. Health
and other professionals should advocate for social justice and policy solutions that change systems perpetuating
social and health inequity. All households need sufficient income to afford basic needs including food. When basic
needs are met, households and individuals can thrive and make meaningful contributions to society.

Key words: family, food habits, food security, indigenous health, qualitative research, ethnography, social values.

Introduction

Food security is defined as ‘the availability of nutritionally
adequate and safe foods, and the ability to obtain these
foods in socially acceptable ways’.1,2 Food insecurity exists
when this access is limited, uncertain or compromised. In
New Zealand, food insecurity is associated with dietary pat-
terns, such as inadequate fruit and vegetable consumption
and frequent fatty processed meat consumption,3 which
may increase risk of cardiovascular diseases and obesity.4,5

In New Zealand, household income is a key determinant of
food insecurity.6

The current income inequality between M�aori and non-
M�aori has been shaped by historical factors.7 The most
commonly understood factor is the dispossession of almost
95% of land and resources following European colonisation
post-1840.8 Lack of land to sustain a growing population
contributed to the migration of large numbers of M�aori to
cities, and participation in the wage economy.9 However,
this left M�aori vulnerable to the economic restructuring that
began in 1984 and continued through the 1990s, resulting
in significant job losses in areas where M�aori predomi-
nated.10 While M�aori unemployment rates have improved
since the peak of 27.3% in 1992,9,10 there are still wide-
spread employment disparities in New Zealand by ethnic-
ity11 and this impacts household income.7

Since the 1990s, the Treaty settlement process has been
an important form of redress for past land alienation.
While there is a narrative in the media about ‘M�aori
privilege’,12 in part due to articles about Iwi receiving
‘handouts’, the reality is, the quantum paid to Iwi is small
in proportion to the value of land originally taken.13 Even
if this was distributed evenly throughout the M�aori
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population, it is not enough to significantly impact on
income inequality.9,14

Today, one in four M�aori adults (23%) and children
(28%) live in income-poor households.7 These households
struggle to meet basic material needs, including adequate
food/nutrition, adequate housing, suitable clothes and
shoes, and required dental and medical care.7 Constrained
food budgets limit healthy food purchases. In 2011, it was
estimated that low-income families, living in the Wellington
region, would need to spend approximately 43–89% of
their income, after rent, in order to afford basic foods to
meet the New Zealand food and nutrition guidelines.15 This
is unaffordable for many low-income families, who find
themselves in the predicament of needing to rely on others
for food or money for food (food insecurity indicators3).
Charitable organisations report growing demand for food
parcels,16 indicating significant unmet need for this basic
necessity of life.

The current prevalence of M�aori households in
New Zealand with food insecurity is unknown, but increas-
ing prevalence was observed between 1997 and
2008/2009.17 In 2008/2009, two-thirds of M�aori house-
holds experienced some degree of food insecurity, and
M�aori households were twice as likely as non-M�aori to be
food insecure.17 A significant proportion of M�aori women
(32.6%), often or sometimes, feel stressed because they do
not have enough money for food and they cannot provide
the food they want for social occasions (31.4%).18

As described by Durie, Te Ao M�aori (M�aori worldview) is
both holistic and cyclic.19 This worldview holds that every
person is connected both physically and spiritually through
whakapapa (genealogy) and the strength of the collective
determines success.19,20 These beliefs influence hauora.
Hauora is a unique multidimensional concept that encom-
passes taha tinana (physical well-being), taha hinengaro
(mental and emotional well-being), taha wh�anau (social
well-being) and taha wairua (spiritual well-being); and if
one aspect falters, then overall health is compromised.19 To
fully express significant cultural values and gain hauora
benefits, M�aori households need to be food secure.

This research explores how food insecurity was experi-
enced in M�aori households, and how this can affect hauora.
Ethnographic-style research techniques, based on observa-
tion and dialogue, were used to gain insights into complex
household food cultures.

Methods

Four M�aori households (18 individuals) participated in a
2011 adapted-ethnographic study to explore factors that
influence fruit and vegetable consumption in low- and
high-income households.21 New Zealand participants were
selected using a maximum variation purposive sampling
method, based on household income and composition
(number of adults/children, child age). A M�aori dietitian
and M�aori field researcher recruited specific types of house-
holds from personal networks to safeguard field researchers.

Each household received a free box of fruits and vegetables
each week for 12 weeks.

Two trained M�aori field researchers (female postgraduate
dietetic students) were assigned two households each. The
M�aori field researcher visited each household twice a week
for 3 months and documented over 40 hours of observa-
tions and discussions using annotated field notes (including
annotated photographs) and transcribed audio recordings
of interview-style discussions. At the end of each visit, the
field researcher met with participants to discuss the day’s
findings, checking for accuracy and differing perspectives to
inform field note annotations. During the first month, field
researchers built rapport with households, collected demo-
graphic information, observed the home food environment,
and interviewed nutrition gatekeepers regarding the house-
hold’s food culture. Over the remaining 2 months, ad-lib
support and advice were offered to overcome perceived and
observed barriers to healthy eating, allowing fresh insights
into household food choice motives and dietary and cul-
tural practices. The main findings of this research were
published by Carty et al.,21 however, the specific experience
of M�aori households in relation to food insecurity was not
investigated.

In the present study, the experiences of M�aori house-
holds in relation to food insecurity were explored. Rich
observational and discussion data from the 3-month
ethnographic-style study in 2011 were examined. House-
holds that reported relying on others for food or money for
food in the last 12 months were classified as food inse-
cure.3,17 Research protocols were approved by the Univer-
sity of Otago Human Ethics Committee (10/241, D16/348),
and written informed consent was obtained from partici-
pants, aged 5 or more years, or parents (children under
5 years).

While the 2011 study was non-M�aori initiated, the pre-
sent research was M�aori-centred22 (three of four authors are
M�aori) with an aim to support M�aori health. It was
informed by Kaupapa M�aori research theory, which privi-
leges M�aori experiences, views and beliefs,23–25 and critical
theory, seeking to analyse societal structures that impact
individual outcomes.23,26 This M�aori-centred approach
aligned the research with Kaupapa M�aori research princi-
ples, but it is not Kaupapa M�aori research because the initial
study was not M�aori initiated or led.22

Inductive thematic analysis techniques were used to
explore food insecurity experiences. After allocating ficti-
tious names, annotated field notes, including text-based
photograph annotations, and transcripts were intensively
examined and read repeatedly.27 Next, data-driven descrip-
tive codes were assigned to segments of text from these
documents using MAXQDA software (2012, VERBI
Software-Consult-Sozialforshung GmbH, Berlin, Germany).
The coding framework was modified as new insights devel-
oped. Several themes initially emerged from the data; these
were further organised and refined into four overarching
themes, selected through an iterative discussion process
with the research team (four authors, including one M�aori
field researcher in 2011). Selected text for themes revealed
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expressed M�aori cultural values and/or hauora influences,
so data were deductively analysed to study these cultural
dimensions. Through this analytical process, theoretical suf-
ficiency was reached.

Several methods were employed to maintain data integ-
rity and to encourage reflexivity. Firstly, multiple field data
sources were examined, including the field researcher’s
detailed case study of each household. The first author
interviewed both M�aori field researchers to confirm findings
and note differing perspectives. Alongside this, the authors
met regularly to critically discuss the coding framework and
discrepancies in opinions regarding the findings and their
interpretation and reporting. Given the diverse expertise of
authors (M�aori health, public health nutrition, behavioural
nutrition, dietetics and qualitative research), investigator
and theoretical triangulation was achieved.28

This paper complies with Consolidated Criteria for
Reporting Qualitative Research (2007).

Results

Participants: Participant characteristics are summarised in
Table 1; no real names are disclosed. The first two house-
holds lived in the Wellington region. Areta (not her real
name) and her five children had whakapapa links to Tainui
iwi (tribe) (Household 1). Areta was a stay-at-home mother
who depended on a government benefit for her income.
Rachael and Tama (Household 2) affiliated to Te Arawa,
and Te Aitanga a Mahaki and Ng�ati Kahungunu iwi, respec-
tively. Tama serviced aircraft and Rachael worked in mili-
tary administration.

The two Northland households were wh�anau, affiliated
to Ng�a Puhi and Ng�ati Wh�atua iwi. Household 3, headed
by Ngaire and Hayden, was the wh�anau hub. Ngaire was a
casual mental health employee, and Hayden was a
mechanic. Their third daughter, Tiana, lived in Household
4 with Rawiri (Ng�ati Wai iwi) and two of their six children.
One son lived with Ngaire and Hayden. Tiana and Rawiri
were employed full time, working in a pharmacy and man-
aging a recycling business.

Analysis of qualitative data from these households
revealed four themes: overcoming socioeconomic hardship;
sharing of food; gardening food and teaching food and nutrition
skills.

Overcoming socioeconomic hardship: Financial strain and
the stress associated with food insecurity were hardships
households experienced in differing degrees over time.
Someone in each participating household had experienced
hardship within their lifetime (food insecurity as a child/
parent, offspring with mental illness). Most participating
households transitioned in and out of food insecurity over
time, but only the low-income household (Household 1)
was food insecure at the time of data collection.

Areta’s household was food secure when she lived with
the children’s father, but when they separated her income
halved and she had to endure the transition into food inse-
curity. She explained the impact the stress of food T
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insecurity had on her as a parent; for example, she regularly
sacrificed food if it meant her children were fed:

‘If I’m really hungry, I’ll…eat it [treat food], but most
times I just let them [children] have it…’ [Household
1, visit 13, mother’s quote]

She lived for her children and put their needs before
her own.

Areta struggled to purchase sufficient amounts of healthy
food for her five children on a government benefit. She
described her coping strategies:

‘…Areta tends to spend [NZD] $150–$200 on weekly
shopping costs. She will bake, shop in advance…if there
are specials, she will buy in bulk and then top up her
groceries from there on following grocery trips…if she
[Areta] has any money left over it is a bonus…’ [House-
hold 1, visit 13 field note]

Despite strict budget constraints, Areta managed to pro-
vide basic healthy meals that incorporated a range of vege-
tables (including researcher-delivered produce) and met her
family needs and preferences. Variation was limited. Prior
to this intervention, she relied on frozen mixed vegetables,
her small garden, and fruit in education settings. Areta
appreciated the free weekly produce for several reasons:
increased variety, perceived health benefits, and discretion
to redirect money to family-based activities such as petrol/
bus fares to a new playground or the library.

The impact of food insecurity changed household prac-
tices relating to food waste:

“…She [Areta] said that she was very wasteful in her
younger parenting days. She would buy meat…and if
she didn’t want it…she would then just chuck it out…
she didn’t care before, but the ‘ways things are now…
more children to feed, on my own—so don’t waste,
don’t get any money from anywhere else’…” [Household
1, visit 4 field note and mother’s quote]

Areta made prudent food decisions; however, she was
under considerable financial strain. The children’s grand-
parents contributed food, a vehicle and time to support this
struggling household.

While Areta was able to get through a day with current
levels of support, she was unable to provide special occa-
sion meals for her children’s birthdays:

‘…She [Areta] used to have big dinners for all the fam-
ily…the children’s father’s family used to make her feel
like she had to do it…but last year they were a bit broke
so they didn’t have a big birthday…’ [Household 1, visit
13 field note]

Areta could not afford hospitality, which affected her
wh�anau’s hauora.

Other households discussed the impact of their prior
food insecurity experiences. Rawiri grew up in a food inse-
cure home; limited exposure to food variety affected his
taste preferences. When their three teenage boys were living
at home, Tiana and Rawiri often struggled to have enough
food in the house because of financial constraints, thus
their priority was satiety:

“…In the past when they were on a real tight budget
and feeding seven people, including her three sons, they
‘needed heaps of food’. She would always make meals
that would go far and use bread to fill up…things have
changed financially…it appears that Tiana is now less
stressed about having enough food and more worried
about having the right types of food…” [Household
4, visit 3 field notes]

Despite these good intentions, Tiana’s household found
it difficult to break satiety-driven habits, and to introduce a
significant amount of fresh fruit and vegetables into their
diet. Tiana and Rawiri’s teenage daughters often struggled
to identify vegetables, such as capsicum and buttercup
pumpkin, and did not have the skills to prepare or cook
vegetables. Unsurprisingly, because of the food insecurity
experience, healthy eating was lower priority than other
aspects of life in this household.

Ngaire noted the financial implications of supporting her
family:

“Ngaire said that if it wasn’t for helping out their chil-
dren and grandchildren, her and Hayden would be ‘rich’
… But she said her kids and mokopuna [grandchildren]
are what her and Hayden live for…” [Household 3, visit
11 field note]

Ngaire and Hayden were deeply committed to ensuring
their children, and grandchildren, had a roof over their
head and food in their belly.

In summary, financial strain and the stress associated
with food insecurity were hardships households experi-
enced in differing degrees over time. The stressful impact of
food insecurity was especially present in the low-income
household, where the mother used a range of strategies,
including giving up her own food, so her children could be
fed. Long-term impacts of food insecurity as a child were
observed in a food secure household that still prioritised
satiety over healthy eating. These habits were difficult to
change when food security was restored.

Sharing of food: All participating households shared food
and showed they valued wh�anaungatanga (family relation-
ships) through acts of aroha (love) and koha (gifting). The
practice of sharing food with others is strongly associated
with the M�aori value of manaakitanga (hospitality).

For example, Ngaire employed an open door policy, so
she usually prepared ample amounts of kai (food) to ensure
anyone who arrived at meal time would be fed:

‘She [Ngaire] cooked a very large meal so there would be
leftovers…but the moko’s [grandchildren] all came for
dinner (7 people in total) and most of it got eaten…’

[Household 3, visit 6 field note]

Ngaire passed this tradition on to her daughter:

‘Tiana said she always makes more [food] for extras,
referring to her sons or other friends…’ [Household
4, visit 4 field note]

She often asked the field researcher whether she wanted
to stay for a meal. Food security enabled these two house-
holds to share their food with others and express
manaakitanga.
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The importance of the social aspect of sharing food with
wh�anau was emphasised. Rachael acknowledged:

‘…Food has always been a social point for us, it’s satisfy-
ing to see people eating food…and when they’re full…’

[Household 2, visit 5, mother’s quote]
Tama, Rachael’s husband, spoke of the social, mental

and emotional benefits he gained from visiting ‘home’ and
eating food with his extended wh�anau:

‘…I feel I put on a bit of weight when I go up there
[back home], but enjoy it because it’s a social thing,
social interaction…feeling of belonging…’ [Household
2, visit 19, father’s quote]
All households shared these views.
There were times when participating households relied

on koha kai (gifted food) from others, which set up
expectations for reciprocal action. For example, time
pressures sometimes prevented Tiana from preparing
wh�anau meals, so their church community gifted her
family frozen meals. To reciprocate, the family donated
time to church activities in a mutually beneficial
exchange.

Areta’s wh�anau frequently provided her household with
tangible support (food, transport, time), which helped Areta
cope with financial and single-parent hardships. She was
grateful for this support, and encouraged her children to
think of others who miss out:

‘…The children received several Easter Eggs each [exter-
nal gifts]…she [Areta] wanted her children to give one of
their eggs to someone they knew who were less fortu-
nate…who didn’t get any…’ [Household 1, visit
17 field note]
Areta wanted her children to learn the value of sharing

and expressing manaakitanga.
In summary, the sharing of food within extended

wh�anau, or the wider community, enabled wh�anau to
reduce the severity of food insecurity. This strategy relates
to the M�aori values of manaakitanga (support/hospitality)
and emphasises the importance placed on wh�anau and
wh�anaungatanga (family relationships).

Gardening food: All households had some type of food
garden. Most participants learnt how to take care of the
land and garden from their parents and/or grandparents.
Having a garden, be it a large vegetable garden or small
herb garden, enabled participants to engage with traditional
practices.

Rachael and her 12 siblings grew up tending a large pad-
dock garden. Her father used traditional gardening
methods:

‘…Her father…gardened by traditions and rituals based
on the M�aori calendar and involving karakia (prayer)…’

[Household 2, visit 2 field note]
Rachael and Tama had a large garden, and growing food

gave Rachael a sense of satisfaction. She spoke with
happiness:

‘…It’s just amazing to see crops growing—you can look
at it and say, yeah, I grew that…’ [Household 2, visit
2, mother’s quote]

Because their household was food secure, they often
showed manaaki and aroha by gifting surplus produce to
neighbours:

‘…In the past two weeks their vegetable garden has pro-
duced a great yield, so they have been able to share out
their produce to their neighbours…’ [Household 2, visit
2 field note]

Thus, their household and others benefited from eating
these nutritious foods.

In contrast, Areta could only have a small vegetable gar-
den for her food insecure household because of her tenancy
agreement. She used planter boxes and pots to grow herbs
and small vegetables, because she believed home-grown
fruit and vegetables were cheaper than store-bought ones:

‘…it [vegetable garden] doesn’t cost much, and I thought
it would be worthwhile…everything costs the earth these
days…’ [Household 1, visit 3, mother’s quote]

Having a garden enabled her to utilise money in other
ways to benefit her household. All participating households
rented their homes and either perceived or were told that
they were not allowed to create a vegetable garden (or to
enlarge an existing plot) on the rental property.

Gardening food is related to a broader value of
kaitiakitanga, which includes caring for the environment
and sustainability. Gardening enabled wh�anau to remain
connected to the whenua (land), providing satisfaction of
looking after the whenua so it could provide nutritious kai
for themselves and others. Households with surplus pro-
duce could share this healthy food with others and express
manaakitanga. Thus, gardening contributed positively to the
expression of hauora (well-being).

Teaching food and nutrition skills: Main food preparers
learnt initial food knowledge and cooking skills from par-
ents or grandparents. For example, at age 27, Areta wanted
to make a roast, so her mother came over and taught her.
This experience gave Areta the confidence to replicate the
dish and pass this knowledge on to her children. Most par-
ticipating wh�anau passed on food and nutrition knowledge
to tamariki (children) and mokopuna (grandchildren).

Rachael and Areta taught their children healthy eating
principles from an young age to ensure a foundation of
knowledge in later life. As Rachael explained:

‘…Starts from when the kids are small…giving them the
right food choices versus KFC, McDonalds, so then the
kids know when they’re older, they have the option of a
healthy food choice…’ [Household 2, visit 14, mother’s
quote]

Similarly, Areta’s wh�anau shared healthy eating knowl-
edge with her, and she passed this on to her children:

“…Areta also likes to quiz her children. She will ask
them questions like, ‘What are we eating? What are these
vegetables called?’… Areta feels that it is good to educate
the kids…” [Household 1, visit 3 field note]

Food knowledge and healthy eating were valued in both
households.
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Ngaire (Tiana’s mother) found comfort in knowing that
her other daughter, Wendy, had taught her children
to cook:

‘…Ngaire said her moko [grandchildren] are good cooks
because Wendy had taught them…they can cook all
sorts of things…like spaghetti bolognaise… Moroccan
chicken wraps...’ [Household 3, visit 6 field note]

Passing on food knowledge and skills to future genera-
tions was an important goal for most participating house-
holds. Food preparers cooked many dishes learnt from
family across the life course. Recreating these dishes for
their own wh�anau passed on this knowledge to their chil-
dren. Thus, most households had basic food and healthy
eating knowledge and cooking skills, generally supporting
food security and hauora (well-being).

Discussion

Researchers explored, and gained an understanding of, food
insecurity experiences in four M�aori households. All house-
holds had personally experienced the stress and strain of
income-related food insecurity. Short- and long-term nega-
tive impacts of food insecurity on hauora (well-being) were
observed. Households developed a range of mechanisms to
reduce the severity of food insecurity. These mechanisms
illustrated expression of broader M�aori values, especially
wh�anaungatanga, manaakitanga, and to a lesser extent kaitia-
kitanga. Nevertheless, household food security was only
restored when household income increased.

Household food insecurity can have both short- and
long-term influences on health and well-being. In
New Zealand, food insecurity is strongly related to psycho-
logical distress,29 perhaps due in part to the stress and
stigma faced by parents who are unable to afford enough
food to feed their children.30 Areta had the motivation,
knowledge and skills to look after her children, but she had
inadequate income to provide their basic needs. Her house-
hold’s estimated weekly food costs, for a basic healthy diet
in 2011, were NZ$257,31 yet she only had 58–78% of that
amount to spend on food each week (NZ$150–200). With
wh�anau support (and temporary social support from our
intervention), she maintained emotional resilience at the
time. However, as housing costs rise and her children get
older, and thus food costs increase, financial pressures and
stress will challenge her resilience. For example, if her chil-
dren had been 5 years older in 2011, her household’s esti-
mated weekly food costs for a basic healthy diet would
have been NZ$324,31 twice her current weekly food expen-
diture. Areta had already adopted a range of strategies to
stretch her food dollar, which are common in New Zealand
households with children experiencing material hardship.
These strategies included restricting fresh fruit and
vegetables,32 not having children’s friends over for a meal
or birthday party,32 and adults going without food so chil-
dren can eat.30

Inadequate incomes drive people to consume low-cost
foods, and low-cost diets tend to be energy dense and

nutrient poor.33 If satiety is valued and taste preferences are
established with this dietary pattern, it may be difficult for
households to establish healthy eating patterns when they
have adequate income.21 This phenomenon was observed
in Tiana and Rawiri’s household, implying long-term
impacts of food insecurity on taste preferences and nutri-
tional status. Thus, it cannot be assumed that as income
rises and households become food secure, healthy eating
will be prioritised over satiety. However, professionals need
to think carefully about the ethics of promoting healthy
diets to low-income families,15 cycling in and out of food
insecurity, unless tangible/instrumental support is also
provided.

The level of food insecurity currently experienced by
M�aori is unfair, and contradicts the promise of equity inher-
ent in the Treaty of Waitangi.34 The ‘right to adequate food’
is included in the International Covenant on Economic,
Social and Cultural Rights, which New Zealand ratified in
1978.35 Therefore, the New Zealand government has a
moral obligation to uphold this right for all citizens and
promote policies that enable all households to have suffi-
cient income for the basic necessities of life, including
food.35 A range of government policies are needed to lift
M�aori households out of poverty. Firstly, the Child Poverty
Action Group’s evidence-based policy recommendations
(2017) should be considered.36 For example, priorities for
family income support include higher (and waged-linked)
adult benefits, a higher minimum wage, and lower tax rates
and well-designed child-related tax credits in lower income
ranges.36 Healthy food costs in New Zealand should also
continue to be monitored,31 and welfare benefits routinely
adjusted to meet household basic healthy food costs. In the
meantime, M�aori households should have access to their
full and correct benefit entitlements. A government report
revealed beneficiaries and low-income families were missing
out on entitlements of approximately $200 million a year.37

Finally, to enable M�aori people to flourish, M�aori economic
development goals need to be realised. These goals include
upskilling the M�aori workforce, strengthening the transition
from education to work, reducing M�aori unemployment
and growing M�aori enterprises.38

For Indigenous people, the right to food, is linked
closely to rights to land, sovereignty and culture.35

McKerchar et al. found that M�aori society highly values
knowledge to maintain a stable food supply;39 this knowl-
edge needs to be transferred to future generations.40 A pilot
study in Whakat�ane (population ~19 000) found increasing
accessibility to traditional foods, such as kumara (sweet
potato), yams, and kaimoana (seafood) improved food secu-
rity and food sovereignty.41 If M�aori have access to free or
low-cost traditional foods, such as m�ara kai (food from the
ground) at marae, community gardens and cooperatives,
then they can practice manaakitanga within their wh�anau by
gifting healthy food. This approach to food access also
relates to the broader value of kaitiakitanga.39,41

Participating M�aori households valued teaching wh�anau
how to grow, prepare and share healthy food, but structural
barriers were present. For example, rental property
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associations could amend tenancy agreements to allow
small-scale food production. Community programs could
support low-income wh�anau food gardening. These strate-
gies may reduce the severity of food insecurity, but not
resolve it. Areta was already making prudent food pur-
chases, gardening, cooking and relying on wh�anau/commu-
nity support, yet the food insecurity problem persisted.

The expression of M�aori cultural values in participating
households supported hauora (well-being). The importance
of wh�anaungatanga (family relationships) was evident.
Households held wh�anau as top priority when making food
decisions. Being part of a wh�anau provided individuals
with a sense of belonging and purpose, while enabling pos-
itive hauora outcomes.42,43 Generally, M�aori value the well-
being of the collective.44,45 Strong wh�anau support is posi-
tively associated with healthy eating behaviours such as
fruit and vegetable consumption, as well as promoting
adherence to a healthy lifestyle.46–48 Thus, professionals
should work in partnership with wh�anau, and consider
wh�anau support as a potential component of healthy eating
interventions.

The sharing of food, which illustrates manaakitanga, was
important to all households, and researchers observed
many positive effects on hauora for both the givers and
receivers. Profound gains were observed in the food inse-
cure household, whereby wh�anau gifts provided both tangi-
ble and intangible support to this family living in hardship.
In Te Ao Maori, mana (prestige) is generated through giving,
not acquiring resources; therefore, the expectation to pro-
vide food can stress M�aori families with limited resources.
Almost one-third of M�aori women experience stress related
to providing food for social occasions.18 Since cost-drivers
are likely to lead wh�anau to energy-dense, nutrient-poor
food choices,33 health professionals could support wh�anau
with affordable, healthier food options to express
manaakitanga.

Study limitations and strengths: We acknowledge that the
ethnographic-style data from 96 home visits were detailed,
but not collected for the specific purpose of exploring
M�aori household experiences of food insecurity and
impacts on hauora. There may have been other experiences,
impacts, and instances where cultural values were
expressed, but not noted. Both field researchers were M�aori,
however, there may have been variations in how observa-
tions were experienced and recorded. Therefore, field
researchers were interviewed in an attempt to triangulate
findings and to collect supplementary information. Every
attempt was made to grasp the context required to interpret
data, but there may have been gaps in our understanding.

This research was specific to participating households;
qualitative research findings are not generalisable to the
wider M�aori population. M�aori today are a diverse popula-
tion and one cannot assume that all M�aori strongly value
wh�anau connections. The experience of M�aori with limited
wh�anau connections is unknown.

Despite these limitations, this M�aori-centred research,
informed by Kaupapa M�aori research theory, used novel
ethnographic techniques to highlight the experience of

M�aori households. Robust qualitative research processes
were used, including reflective practice and reflexive
accountability, to add credibility to the findings. Interactive
learning cycles with input from knowledgeable others deep-
ened and broadened the research.

Conclusion: Food insecurity, because of inadequate
income, had been experienced by all participating house-
holds, and this experience had short- and long-term
impacts on hauora. Wh�anau had developed many strategies
to reduce the severity of food insecurity, relying on support
from extended wh�anau and the wider community. These
strategies related to broader M�aori cultural values that could
positively influence hauora. Households in our study valued
wh�anau relationships and manaakitanga, and passed on food
and nutrition knowledge to future generations. They
expressed these values in a holistic way that honoured tra-
ditional cultural values.

Health and other professionals should use their collective
impact to advocate for social justice and structural (policy)
solutions that change systems perpetuating social and
health inequity. All households need sufficient income to
afford basic needs, including food. When basic needs are
met, households and individuals can thrive and make
meaningful contributions to society.
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Appendix

Glossary

• Aotearoa: New Zealand
• Aroha: Love, compassion
• Hauora: Holistic health, dimensions include: taha tinana

(physical well-being), taha hinengaro (mental and emo-
tional well-being), taha wh�anau (social well-being) and
taha wairua (spiritual well-being)

• Iwi: Extended kinship group, tribe, bone
• Kai: Food
• Kaimoana: Seafood
• Kaitiakitanga: Guardianship over the land
• Karakia: Prayer
• Kaupapa: Collective philosophy

• Koha: Gift
• Koha kai: Gifted food
• Kumara: Sweet potato
• Mana: Prestige, authority, influence, spiritual power
• Manaaki: To support, take care of, to protect, to show

respect
• Manaakitanga: Support, hospitality, kindness, generosity
• M�ara kai: Food from the ground
• Mokopuna: Grandchildren
• Tamariki: Children
• Te Ao M�aori: M�aori world-view
• Whakapapa: Genealogical structure
• Wh�anau: Family, to give birth
• Wh�anaungatanga: Building and nurturing relationships
• Whenua: Land, placenta
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Dietitians’ perspectives on patient barriers and
enablers to weight management: An application of the
social-ecological model
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Abstract
Aim: Dietitians are nutrition experts who conduct nutrition assessments and provide support to patients seeking to
manage their weight. The aim of the present study was to assess dietitians’ perspectives on the barriers and enablers
encountered by patients during their weight management journey.
Methods: Fourteen individual semi-structured interviews were conducted over a 3-month period in 2017 with dieti-
tians working in Ontario, Canada. All interviews were audio-recorded and transcribed verbatim. Two researchers
coded the data independently using a directed content analysis approach.
Results: Emerging themes were classified at societal, community, relationship, individual levels of the social-
ecological model (SEM). Barriers included low socioeconomic status, ‘go big or go home approach’, lack of knowledge
and cooking skills, lack of time, emotional eating, unsupportive home and work environments, discrimination and
weight bias, lack of communication between health professionals, and low accessibility to healthy foods. Enablers
included community programs, workplaces promoting healthy behaviours, and ongoing clinical support. Dietitians
mentioned that patients encounter many barriers that may coexist and hinder weight management and/or mainte-
nance of lost weight.
Conclusions: Communication between health team members and ongoing patient support in the clinical setting are
required. A whole-of-government, whole-of-society approach is needed to target the various aforementioned barriers
at various level of the SEM.

Key words: clinical nutrition and dietetics, health services, multidisciplinary care, obesity, qualitative research,
social research.

Introduction

Obesity is a risk factor for many chronic diseases1–3 and
has been linked with an increased risk of mortality.1,4,5

Recent global estimates of overweight and obesity in adults
were 1.9 billion and 650 million, respectively.2 These statis-
tics may be underestimated given the bias associated with

self-reporting body mass index.6 A meta-analysis conducted
by Kramer et al. found that more than half of individuals
who have obesity will develop an obesity-related disease in
their lifetime.7 In the primary healthcare setting, a multidis-
ciplinary team approach is thought to be optimal to appro-
priately address chronic health issues such as obesity.8 In
Ontario, Canada, patients registered in multidisciplinary
clinics have access to dietitian services free of charge at the
point of care,8 mitigating many barriers highlighted in the
literature.9 Multidisciplinary clinics are comprised of vari-
ous health professionals (e.g. family physicians, nurses,
social workers, dietitians, pharmacists) who work in the
same location8 and are beneficial because primary care pro-
viders (PCPs) may be more likely to bring up the topic of
nutrition if they have an on-site dietetic referral option.10

In Canada, Registered Dietitians (RDs) are regulated
health professionals who specialise in conducting nutrition
assessments, identifying nutrition problems as well as per-
forming nutrition counselling and monitoring, based on cli-
ents’ unique needs.11,12 Their interventions have been
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shown to have significant benefits compared to standard
care from a primary care provider13–16 and their involve-
ment in healthcare teams was found to lead to more sustain-
able behavioural changes.16 This can be attributed to the
individualised approach that is used by dietitians which is
based on the relevant food and nutrition-related problem(s)
identified, and the targeted goal towards healthy behaviours
rather than solely weight loss.11,17

Lifestyle changes are made either alone or in concurrence
with other weight loss methods (e.g. surgery or pharmaco-
therapy)18 and are integral to avoid weight regain after bar-
iatric surgery.19–21 However, weight loss maintenance
following lifestyle interventions is challenging.22 There are
many factors that impact the effectiveness and sustainability
of behaviour changes,23 which explains the high variability
in treatment responses following long-term weight loss
interventions.22 While studies have shown that adherence
to dietary changes is essential in weight loss and
maintenance,24–26 studies examining the factors associated
with low adherence to dietary changes are lacking.

As such, in order to optimise patient adherence to die-
tary changes and in turn, improve weight loss maintenance,
it is important to understand the factors affecting patients’
adherence to dietary changes for weight management. RDs
are food and nutrition experts who have more time dedi-
cated to the assessment and counselling of patients; more-
over, they often follow up with patients for ongoing
support. As such, RDs are well positioned to provide
important insights on the factors that affect weight manage-
ment. Elucidating these factors can inform clinical practice
(e.g., development of tools that may help RDs address some
barriers to weight management) and public health initia-
tives. The overarching aim of this qualitative study was to
understand dietitians’ perspectives on the barriers and
enablers patients face during their weight management
journey.

Methods

With a naturalistic approach to inquiry,27 a qualitative
description approach was used to understand the partici-
pants’ experiences with obesity management counselling
through analysis and interpretations of meanings that partici-
pants ascribe to them.28,29 As such, rather than asking partic-
ipants to list barriers and enablers, we asked open-ended
questions to understand the context in which these barriers
and enablers may exist. Semi-structured interviews are a pri-
mary source of data collection in qualitative description
approach studies.28,30 In the present study, semi-structured
interviews were conducted individually with each participant
to allow for each RD to share their perceptions without being
influenced by another participant’s response. A pilot project
was carried out with three RDs to test the interview protocol.
Based on their feedback, the interview protocol was refined
to include more probes and to better address the research
objectives. The University of Ottawa’s Ethics Board approved
the study protocol (file number: 06-16-07). The COREQ
checklist was used for comprehensive reporting of our data

collection and analyses.31 Participant recruitment occurred
through convenience sampling while maximising diversity in
terms of workplace. Dietitians were informed of the study by
email through the Dietitian Network and a Dietitian Face-
book Group.

The researchers did not establish a relationship with the
participating RDs before the study to minimise any risk of
bias. The inclusion criteria were: (i) working as a dietitian
for at least 6 months, (ii) seeing adult patients for weight
management, and (iii) working in a multidisciplinary clini-
cal setting where they offer their service free of charge at
the point of care. Dietitians were recruited and were pro-
vided with a clear explanation regarding the purpose of the
research study. There were no dropouts in the study.

The participants were not provided with the interview
protocol prior to the interview in order to avoid pre-
framed responses. The main objective of the interview pro-
tocol was to evaluate dietitians’ perspectives on patient
barriers and enablers for weight management. Two
researchers (CP or SA) interviewed participants in their
workplace or via telephone based on the participant’s pref-
erence. The interviewers did not have any prior assump-
tions or biases before the interviews and only the
interviewer and participant were present. Field notes were
taken during the interview, which allowed for reflexivity—
an important process which allowed the research team to
reflect on their own biases and assumptions. The length of
the interviews ranged from 30 to 61 minutes. All inter-
views were audio-recorded which allowed for the data to
be transcribed verbatim.

Two researchers (SA and TN) trained in qualitative
research methods analysed the transcripts independently
using NVivo Software Program (QSR International Pty Ltd,
Version 11). The researchers began by analysing the data
using the conventional content analysis approach to identify
themes inductively.32 However, during research meetings
and further analysis, it was clear that the emerging themes fit
well under the societal, community, relationship, individual
levels of the social-ecological model (SEM). As such, the
directed content analysis approach was used32 to categorise
themes in the SEM. The SEM was developed in the 1970s33

and has undergone many modifications for different applica-
tions.34 One of the basic principles of this model is that there
are many factors that influence health behaviours beyond the
individual level. To drive change in health behaviours, these
factors need to be considered.

The coding tree had two parent labels, which were
denoted as barriers and enablers. The child nodes included
the four levels (i.e. individual, relationship, community and
societal level factors) of the SEM. Factors identified by partici-
pants were then classified under each level of the SEM. Once
data analysis was complete, the two researchers compared
codes and inter-rater reliability of κ = 0.89 was calculated.
Discrepancies were resolved by consulting the research team.

To establish trustworthiness, Lincoln and Guba’s criteria
(i.e. credibility, authenticity, transferability, dependability,
confirmability) were used.27 Involving many researchers in
the data analysis,35 pilot testing the study,36 and having
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member checks27 ensured credibility. Five participants were
interested in a member check at the time of data collection.
No changes were made following the member checks. As
for authenticity, all themes that emerged from the data are
supported by direct quotes. The present study provides suf-
ficient information about the participating RDs and the clin-
ical context in which these dietitians worked to allow for
readers to decide whether or not our findings can be trans-
ferred to another setting. The thorough description on how
data were analysed also allows for other researchers to con-
duct the present study in the aim of confirming our
findings.37

Results

An overview of participant characteristics can be found in
Table 1. The fourteen participating dietitians worked in the
following healthcare settings: community health centre
(CHC), family health team (FHT), nurse practitioner-led
clinic (NPLC) and a bariatric clinic. Most of the healthcare
settings included in the present study were situated in
urban areas. Participants’ place of work and years of experience
in the profession are indicated with each quote.

Participants mentioned that patients have to overcome
many barriers that interconnect, coexist and influence one
another. It was explained that many sessions are dedicated
to understanding patients’ lived experiences and challenges
before any individualised lifestyle advice can be given. A
large number of barriers were outlined as compared to
enablers for weight management—highlighting the challenge
of weight management and dietary changes. Most enablers
were considered to be the opposite of barriers mentioned.
Additional emerging themes and supporting quotes for per-
ceived barriers and enablers are found in Tables 2 and 3,

respectively. Our results indicate different levels of factors
both enabling and inhibiting weight management in
patients—these include individual, relationship, community
and societal level factors.

Individual-level factors including low socio-economic
status (SES) was perceived to hinder the purchase of health-
ier food options and weight loss medication. This barrier
seemed to be prominent for RDs who worked in CHCs. In
contrast, access to healthy food options such as vegetables
and fruits as well as access to pharmacotherapy treatments
were highlighted to be enablers for weight management.

‘I work in a CHC [Community Health Centre] so one of
biggest barrier we have is poverty. We do have some
programs that try to address that like the good food box
and similar things but that doesn’t get at the root cause,
which are material deprivation and a lack of income’.
Participant 5 (CHC, less than 5 years of experience)

‘Lack of funds to pay for weight loss medication’. Partici-
pant 10 (FHT, 15–25 years of experience)

The ‘go big or go home approach’ seemed to be an
important barrier in dietitians’ practices and was explained
by participants to be an ideology that some patients have
regarding the rate of weight loss. Specifically, dietitians
mentioned that some patients expect to lose weight quickly.
Although the ‘go big or go home approach’ is classified at
the individual level, it seemed that this is greatly influenced
by societal factors that lead people to believe that fast
weight loss results are sustainable and/or a healthy change.
All dietitians felt that they needed to explain the importance
of setting realistic and sustainable goals and to shift the
focus on overall health rather than weight. Some dietitians
believed that being self-aware and being able to understand
the importance of setting small realistic goals are important
for long-term weight management.

‘Many people want to lose weight very quickly and that’s
why there are so many diets coming out so quickly. I
find that the barrier is to try to slow them down and
make them realise that it is not a sustainable change. It is
about eating vegetables because it is healthy for me, not
because I want to lose weight’. Participant 11 (FHT, less
than 1 year of experience)

Furthermore, participants mentioned that patients who
believed that they were able to lose weight were most suc-
cessful at doing so. Specifically, it was perceived that
patients who were previously in the ‘normal’ weight range
were more likely to be motivated, and in turn, be successful
in their weight management strategies. Taking medications
that promote weight gain (e.g. anti-depressive drugs), phys-
ical impairment because of weight or other medical condi-
tion, and physiological processes that hinder weight loss
were also mentioned as barriers.

Relationship-level barriers that are out of patients’ con-
trol but seemed to affect their weight management greatly
were their relationships. Unsupportive friends or family

Table 1 Characteristics of participating dietitians

Characteristics n

Country of professional education
Canada 14

Self-identified gender
Female 14
Male 0

Experience in the profession (years)
Less than 5 6
Between 6 and 14 6
Between 15 and 25 1
More than 25 1

Experience in the organisation (years)
Less than 1 5
Between 2 and 5 6
Between 6 and 10 1
More than 11 2

Workplace
Family Health Team 6
Community Health Centre 6
Nurse Practitioner-Led Clinic 1
Bariatric Clinic 1

Patient barriers and enablers to weight management
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Table 2 Dietitians’ perspective on patient barriers to weight management

Themes Quotes

Individual level enablers Low socioeconomic
status

‘Often they do not have money to spend on food and they tend
to want to buy foods that may provide a lot of satisfaction and
satiety but are not the best choices in terms of health’.
Participant 4 (Bariatric Clinic, less than 5 years of experience)

‘Lack of funds to pay for weight loss medication’. Participant
10 (FHT, 15–25 years of experience)

‘Go big or go home
approach’

‘A lot of people have that “go big or go home approach” so that’s
hard to pull people back and tell them that we are going to
make small changes slowly’. Participant 2 (FHT, 6–15 years of
experience)

Lack of knowledge ‘With certain subset of populations where knowledge is the issue,
I try to make it as hands on and readily applicable as possible
by teaching cooking skills for example’. Participant 6 (FHT,
6–15 years of experience)

Lack of cooking skills/
relying on fast food

‘I see a lot of people who have poor cooking and food skills. I see
20 year-olds who use the microwave or fast food everything
because they do not know how to cook. It is a huge barrier to
losing weight if you do not know how to prepare healthy and
tasty foods’. Participant 5 (CHC, less than 5 years of
experience)

Yo-yo dieting ‘People who tried all the diets and have been having high and
lows in their weight and are now eating way less than the
average person and still unable to lose weight’. Participant
6 (FHT, 6–15 years of experience)

Emotional eating ‘Emotional eating is a big issue and I feel is the biggest barrier. A
lot of people know in theory what they need to do but there
are emotional issues’. Participant 9 (CHC, more than 25 years
of experience)

More pressing demands ‘Other priorities are more important for patients than thinking of
lifestyle changes. Some peoples’ lives are so chaotic and are
homeless so talking about increasing fruits and vegetables is
not a priority’. Participant 5 (CHC, less than 5 years of
experience)

Lack of sleep ‘A lot of people do work shift in this city so their sleeping pattern
is not great. That is a huge a barrier in people’s employment
here in my opinion’. Participant 12 (NPLC, 6–15 years of
experience)

Being a newcomer ‘Newcomers do not have access to the foods they were used to so
for them it’s trying to learn to adapt to the Canadian food
supply and realising that the farm markets they are used to are
not in every food corners so they try the process foods and that
contributes to weight gain’. Participant 5 (CHC, less than
5 years of experience)

Unwilling to change
lifestyle behaviours

‘I saw a client who is very resourceful and has a high family
history of heart disease. He does not want to change. Changing
your eating habits is not easy, especially as you get older,
especially in our society where food is everywhere’. Participant
14 (CHC, less than 5 years of experience)

Medications that
promote weight gain

‘We have a lot of clients who are on depression medication and
that have an effect on weight loss attempts’. Participant
8 (CHC, less than 5 years of experience)

Physical impairment ‘Physical impairment related to their weight’. Participant 10 (FHT,
15–25 years of experience)

Physiological processes
that hinder weight
loss

‘Our bodies are programmed to maintain weight. Physiologically
there are huge barriers. This is why it is important to talk
about weight stability rather than weight loss’. Participant
13 (FHT, 6–15 years of experience)
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network was perceived as an important hindrance to
weight management. It was mentioned that it is difficult
for some patients to adhere to their goals when their fam-
ily members do not adopt healthy eating behaviours.
Some dietitians mentioned that offering sessions to cou-
ples or families was a way of getting all the family mem-
bers on the same page and getting them to understand
the importance of the lifestyle changes being adopted by
the patient. It was perceived that patients tend to be
more successful in managing their weight when their
spouse or family members are also trying to manage their
weight.

‘Home environment and whom they are living with. For
example, if people are supporting the person or if they
are sabotaging the changes’. Participant 2 (FHT,
6–15 years of experience)

At the community level, themes were classified under
neighbourhoods and the healthcare system. Participants
mentioned that living in a rural area or an unsafe neigh-
bourhood was hindering access to healthy foods and physi-
cal activity, respectively. Issues in the healthcare system
also seemed to be a barrier for weight management. These
included weight bias and lack of communication between
the healthcare team regarding the management of obesity.

‘I would be working with the client and focusing on
behaviour change and weight being an outcome but not
the main focus. If they lose two pounds and change life-
style behaviours it is great but then they would go to the
primary care provider and it would be overlooked like
“OK but you still need to lose 80 pounds” and it’s dis-
couraging because the changes they have made are not
recognised’. Participant 8 (CHC, less than 5 years of
experience)

In contrast, having a supportive interdisciplinary team
was perceived to be an important enabler. Participating die-
titians pressed the importance of all healthcare professionals
to be consistent in their messaging to ensure continuity in
the delivery of care. As such, rather than overwhelming
patients with different objectives, a better alternative men-
tioned would be to focus on one specific goal and to aid
patients in achieving that goal by providing specialised
expertise from various health professionals. Community
programs (e.g. cooking classes and physical activity classes)
and workplaces promoting healthy behaviours were men-
tioned as enablers. Creating a work environment that allows
for the healthy choice to be the easy choice was perceived
to have an important influence on dietary behaviours.

Factors at the societal level were also found to influence
weight management in patients. Most dietitians mentioned

Table 2 Continued

Themes Quotes

Relationship-level barriers Unsupportive home
environment

‘The lived environment (work and home) because patients have to
go out of their way to make healthy choices’. Participant
4 (bariatric clinic, less than 5 years of experience)

Community-level barriers Unsafe neighbourhoods ‘A lot of our clients are not living in safe environments so it is
challenging for them to get out and walk outside and do
physical activity. They do not live in a community where
walking is easy for them’. Participant 5 (CHC, less than 5 years
of experience)

Living in a rural area ‘Access to healthy foods, especially in rural areas. Some patients
find meal planning and prepping ahead of time helpful but it
doesn’t work for everyone’. Participant 3 (CHC, less than
5 years of experience)

Weight bias ‘Bias and discrimination that they receive from society as well as
health-care professionals. Often patients coming in have heard
that they need to lose weight. They have heard a lot of times
just eat less and move more but it’s not that simple. A lot of
times we have to build up their self-confidence’. Participant
3 (CHC, less than 5 years of experience)

Lack of communication
for obesity
management

‘For the clients I see, they have been told to lose 100 pounds and
that can be overwhelming’. Participant 12 (NPLC, 6–15 years
of experience)

Societal-level barriers Obesogenic food
environment

‘Healthy behaviours are not normal in our society anymore so
when we are trying to engage in healthy behaviours, we are
going up what our environment is facilitating (unhealthy
behaviours)’. Participant 2 (FHT, 6–15 years of experience)

False nutrition claims/
information

‘Going online and trying the latest diet and trying these non-
evidence-based weight loss methods’. Participant 8 (CHC, less
than 5 years of experience)

Patient barriers and enablers to weight management
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Table 3 Dietitians’ perspective on patient enablers to weight management

Themes Quotes

Individual-level enablers Financial resources ‘Probably having higher income. So food access… if we
can afford the healthy foods, I think that’s a huge
facilitator’. Participant 12 (NPLC, 6–15 years of
experience)

Being motivated ‘Being internally motivated and believing that they are
capable of making changes’. Participant 6 (FHT,
6–15 years of experience)

Education ‘… I think another would be a higher education level, so
more knowledge is another facilitator’. Participant
12 (NPLC, 6–15 years of experience)

Self-awareness ‘So I get patients to do a journal digitally or otherwise,
whatever works for them. In sessions we do a lot of
work in cognitive behavioural approach. So looking at
how do I look at my thoughts and self-talk and set
those up to be positive to sort of change my emotions
and behaviours around food’. Participant 13 (FHT,
6–15 years of experience)

Setting small realistic goals ‘The motivational interviewing and working with the client
is really important so setting up those small realistic
goals so they do see themselves progressing. Not
necessarily with weight loss but being able to achieve a
goal, feeling good about that and moving forward’.
Participant 8 (CHC, less than 5 years of experience)

Taking weight loss medication ‘Being able to use medications like liraglutide’. Participant
10 (FHT, 15–25 years of experience)

Relationship-level
enablers

Supportive networks ‘Good supportive network and having people with the
same mindset and goals’. Participant 6 (FHT,
6–15 years of experience)

‘Also social support so having a good family and friends
support as well as colleagues that understand why
you’re making changes and are on board with that
rather than sabotaging that’. Participant 13 (FHT,
6–15 years of experience)

Community-level
enablers

Community programs ‘Having community programs and accessible to this
population. Local programs I think will and they work
well with these patients. A lot of clients are really
isolated so it’s important to get them out and make
them feel like they belong in social groups. This makes
them happy rather than just staying home’. Participant
1 (CHC, less than 5 years of experience)

‘Because of the program we have, there are clients who
started exercising more which gave them the motivation
and energy to focus on planning their meals ahead of
time’. Participant 11 (FHT, 6–15 years of experience)

Workplace promoting healthy
behaviours

‘What food options are available (e.g. in the workplace, if
there something that is healthy and affordable). Food
availability is huge’. Participant 2 (FHT, 6–15 years of
experience)

‘I feel like if you have an environment that supports – so
for example, you have a workplace that the norm that is
encouraged is to eat well – for example, staff meetings
with healthy options, I think that’s a huge facilitator.
Whereas, if there is a vending machine on every floor,
that would be a deterrent’. Participant 12 (NPLC,
6–15 years of experience)
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that false nutrition claims and information provided by
unqualified self-proclaimed nutrition experts in our society
is an important barrier to weight management. Participating
dietitians mentioned that patients often come to them with
preconceived notions about nutrition. Furthermore, partici-
pants felt that they spent considerable time during sessions
to debunk nutrition myths.

‘The Internet and the media. It is harder to gain a client’s
trust because what is coming out of my mouth is differ-
ent than what is on an unqualified person’s blog’. Partici-
pant 6 (FHT, 6–15 years of experience)

Another societal barrier that was highlighted was the
unhealthy food environment. Participants mentioned that
most of their patients are motivated to make changes but
quickly fall back to old habits because of the current obeso-
genic environment. Interestingly, the data did not suggest
any enablers at the societal level. All participating dietitians
agreed that the current North American society does not
facilitate healthy eating behaviours and that healthy eating
is perceived as ‘abnormal’ given the normalisation of food
swamps.

‘When you’re making health behaviour change, you’re
working against the North American environment and
you’re adopting behaviours that are considered abnormal
in our society. You might be trying to change habits that
have been in place for decades so behaviour change is
really hard work’. Participant 13 (FHT, 6–15 years of
experience)

Discussion

Studies have examined perspectives of patients38 and pri-
mary care providers39,40 on weight management. This

article explored dietitians’ perspective on barriers and
enablers faced by patients during their weight management
journey. Participating dietitians demonstrated a comprehen-
sive approach by considering factors beyond the individual
level; specifically, they described and explained factors at
various level of the SEM. It is important to note that factors
of the SEM coexist and interact to influence individual
behaviours. As such, although factors are mentioned sepa-
rately, it does not mean that they exist in isolation (e.g. a
factor at the societal level may influence factors at the rela-
tionship and individual levels). The dynamic interaction
between and across these levels outlines the complexity of
obesity and the importance of undertaking a holistic
approach in addressing the elucidated barriers as well as
augmenting the enablers. Previous studies suggest that
some health professionals may not understand the com-
plexity of obesity, which may contribute to weight stigma.41

In contrast, our findings suggest that participating dietitians
recognise the complexity of obesity and dedicate time to
understand the various factors that influence patients’
health behaviours while promoting overall health rather
than solely weight loss.

Our results revealed that individual factors such as low
SES, patients’ unrealistic expectations, lack of knowledge
and time, and taking medications that promote weight gain
were perceived by dietitians as important barriers to patient
weight loss. These barriers to weight management were also
identified in other studies.42,43 Despite some initiatives such
as food banks and food pantries aimed to improve food
accessibility, such programs often offer foods that do not
meet nutrition recommendations44 and do not offer many
healthy options to patients.39 The lack of healthy food
options in some food banks and food pantries can render
weight management cumbersome for patients who rely on
these initiatives for nourishment. Access to healthy foods is

Table 3 Continued

Themes Quotes

Supportive interdisciplinary teams ‘Having the whole team on board. Having the doctor or
nurse practitioner and the dietitian and allied health.
Some of them are seeing an occupational therapist,
social worker and making sure we are all on the same
page and not overwhelming the clients a whole bunch
of goals but all being on the same page and having one
goal that the patient has set but each of us is
contributing specific knowledge for that goal’.
Participant 5 (CHC, less than 5 years of experience)

‘Communication with other health-care providers
internally. Making sure that we are consistent with our
messaging by having conversations so that we are on
the same page. This is important to avoid the scenario
mentioned above where the client would lose 2 pounds
and I would congratulate them but then having the
client being told that it is not enough’. Participant
8 (CHC, less than 5 years of experience)

Societal-level enablers None None
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important to consider as it has been linked with diet quality
and in turn, chronic diseases.45 Low SES was an important
barrier and dietitians play an important role in designing
recipes that call for affordable and healthy ingredients while
considering feasibility and nutrient recommendations. In
some settings such as CHCs, cooking classes are also avail-
able for developing cooking skills.

Weight management was perceived to be challenging for
immigrants as these individuals often resort to the North
American diet (i.e. a diet comprised of processed foods that
contain high amounts of sugar, salt and saturated fats). The
transition in dietary behaviours after immigration is a con-
tributor of the healthy immigrant effect.46 Dietitians play an
important role in ensuring that newcomers to Canada are
aware of the possible availability of culturally appropriate
foods in their region. Unhealthy food access was also men-
tioned as a barrier for individuals who live in rural areas.
This finding is consistent with other studies that link rural
areas with sedentary lifestyles and easier access to unhealthy
food options.47,48 Meal planning and preparation was men-
tioned as a possible approach for overcoming this impor-
tant barrier to healthy eating. This strategy could prevent
individuals to opt for unhealthier options that may be avail-
able in certain rural areas.

Dietitians mentioned that some patients have unrealis-
tic weight loss goals that serve as a factor in ineffective
weight management strategies. Nutrition information and
weight loss programs given to the public by unqualified
self-proclaimed experts was linked to patients’ unrealistic
weight loss goals. Specifically, unhealthy dieting practices
and patterns (yo-yo dieting) were perceived in the pre-
sent study to be linked to false marketing and false nutri-
tion information/claims. This is worrisome because
unhealthy dietary practices are linked to weight regain
over time,49 depression,50 eating disorders51 and affect
women disproportionately.50 Dietitians and other health
professionals should be equipped in explaining the
importance of gradual and sustainable changes in lifestyle
behaviours.49,52

Taking a larger approach, barriers stemming from the
healthcare system have been documented in the literature
and include discrimination and weight bias, lack of com-
munication between health professionals, and lack of
supportive tools.42,53 While lack of communication
between health professionals was perceived to be a bar-
rier by RDs, it was not perceived to be a barrier by PCPs
who worked in similar settings.54 Specifically, PCPs
believed that electronic medical records that are used in
these various healthcare settings allow for PCPs to rein-
force the dietitian’s message during follow-up visits with
patients.10 Nonetheless, participating RDs emphasised
the importance for inter-professional collaboration and
consistent message reinforcement as it was perceived to
be effective in maintaining patient motivation over time.
Including inter-professional collaboration in professional
programs and encouraging knowledge exchange
between health professionals may improve weight
management care.

In terms of enablers, having ongoing support from
health professionals and being able to attend community
programs were seen as important enablers. While patients’
lack of motivation was a barrier highlighted in the present
study and in other studies,38,39,55 research evaluating
patients’ perspectives on weight management revealed that
accountability to health professionals was perceived by
patients as a way of maintaining their motivation.55

Having financial resources to afford healthier food options
and weight loss medications were mentioned as enablers.
Patients having a higher level of education and being moti-
vated and setting small realistic goals were perceived to facili-
tate weight management. However, in order for these
enablers to be possible, factors at the community and societal
levels must be considered. Participating dietitians mentioned
that patients needed to be surrounded by a supportive envi-
ronment (e.g. friends, family, health professionals) to facili-
tate the achievement of their weight management goals.

Our results suggest that at the community level, the
workplace was perceived to be an important factor in
weight management goals as most people spend most of
their day at work. Offering healthy options at work has
been linked to healthier diets but not necessarily to weight
loss.56,57 Lack of sleep because of shift work was another
barrier found in the present study. This echoes findings
from another study that highlighted the link between sleep
deprivation and increase in snack intake.58

At the societal level, healthy eating was reported to be an
‘abnormal behaviour’. This could be because of the increasing
prevalence of food swamps and normalisation of unhealthy
eating behaviours.45 Worryingly, the data did not suggest any
enablers favouring healthy behaviours at the societal level.
These findings highlight the complexity of weight manage-
ment and the myriad of barriers that are faced by patients.

The strengths of the present study include our
approach in including various researchers in the data anal-
ysis which allowed for data triangulation and reflexivity.
This ensured that our biases and assumptions did not
influence the data analysis. Importantly, the application of
the SEM allowed for a holistic understanding of various
factors that go beyond the individual level and reinforces
the importance of system-wide strategies. The limitations
of the present study include the sample size, where 14 par-
ticipants may be perceived as a fairly small sample; how-
ever, no new themes emerged after the tenth interview,
suggesting data saturation. Also, some interviews were
conducted over the phone, which may have affected par-
ticipants’ responses, while we attempted to include both
genders in the sample, all participating dietitians were
female. This is mainly because of the predominance of
females in the dietetic profession. Furthermore, the pre-
sent study did not collect information regarding patient
characteristics. In 2017, the median age of Ontario resi-
dents was 41 years.59 In Ontario, the prevalence of obesity
adults is similar to the national average which is 24.8%;
however, obesity prevalence tends to be higher in males
and in individuals who live in remote and rural areas.60 In
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comparison to Canadians who live in urban areas, those
who live in rural regions are less likely to have access to
health-care settings.61 Understanding the influence of
patient characteristics on dietitians’ perspectives on bar-
riers and enablers to weight management could be valu-
able for designing targeted programs and interventions.
Future studies are warranted to address this limitation.

In conclusion, the present study provided some important
insights on dietitians’ perspective regarding the barriers and
enablers faced by patients during their weight management
journey. Our findings suggest that a whole-government,
whole-society approach is needed to allow individuals to make
healthier choices when attempting to manage their weight. An
environment that is conducive to healthy eating is pivotal and
should be prioritised by governments that seek to promote
overall health. Moreover, efforts are needed to optimise cur-
rent interventions offered in multidisciplinary healthcare set-
tings. Our results highlight the importance of providing
ongoing support to patients and to modify community pro-
grams and policies to better support weight management and
maintenance of healthy lifestyle behaviours at various levels of
the SEM.
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LETTER TO THE EDITOR

Nutritional genomics for nutrition
professionals: Who undertakes online
training and are they more knowledgeable,
confident and involved?

To the Editor,
Advancements in nutritional genomics offer the potential to
change the way health care is provided, contributing to cost
savings and better health outcomes.1 There is a commit-
ment to make this a reality in Australia as evidenced by the
Government’s $500 million allocation to the Genomics
Health Futures Mission, and endorsement of the National
Health Genomics Policy Framework1 for 2018–2021.

To ensure the integration of nutritional genomics into
health care is optimised, while mitigating the risks, nutri-
tionists and dietitians must be trained to understand, com-
municate and critically appraise genetic test results, their
application to practice and any associated confidentiality
and discrimination issues.1 There is a need for all nutrition
professionals to have a basic level of competence (the
‘knowers’) to ensure professional standards are maintained.
Concurrently, specialists with mastery level of competence
are required (the ‘doers’), providing expertise and
leadership.

Many qualified nutrition professionals did not receive
formal education on genetics and genomics during their
professional training. Nutrition professionals have low
levels of knowledge and confidence in nutritional geno-
mics2 and are unlikely to be equipped to respond to the
challenges of integrating genomics into nutrition practice.
To assist in meeting this educational gap, a number of
online and university-based courses (at least n = 37) exist.3

Wright2 reported a lack of investigation into the effective-
ness of these educational efforts. To our best knowledge,
there have been no studies investigating which nutritional
professionals seek post-graduate training and how this
impacts their practice.

We conducted a case–control study that aimed to com-
pare the characteristics of nutrition professionals who com-
pleted an online nutritional genomics short course (n =
8, trained group) to those who completed an unrelated
online course (n = 33, control group) (approved by Monash
University HREC #5579). Participants were excluded if they
were not a nutritionist or a dietitian or if they were not
actively practising. We assessed knowledge of genetics and
nutritional genomics, confidence and involvement in per-
forming eight related activities (listed in Table 1) and col-
lected information on demographic characteristics.
Questions were adapted from a previously validated

survey.4 Comparisons were made between groups using
independent samples t-test and Fisher’s exact test.

Of the 41 participants (response rate 11.5%), the major-
ity were female (98%), from Australia (95%), working in
individual client management (93%), with a median age of
31 years. A greater proportion of the trained group had
completed training during their university degree (P =
0.017) or professional development (P < 0.001) relating to
nutritional genomics compared to the control group. The
trained group had higher mean knowledge scores from a
multiple choice quiz (81% (SD = 12%) vs 44% (SD = 19%)
correct answers overall, t(39) = 5.2, P < 0.001) (Figure 1).
The trained group also had higher mean confidence scores
(22/40 (SD = 11) vs 11/40 (SD = 5), t(7.6) = 2.5, P =
0.037), calculated from the sum of ratings for eight activi-
ties where 1 was ‘low confidence’ and 5 was ‘high confi-
dence’. Higher levels of knowledge and confidence to
undertake activities among the trained group did not
appear to translate to them being performed more, although
this association has been reported.4,5 Overall, the propor-
tion of participants reporting they had undertaken nutri-
tional genomics activities was low in both groups, and
there was no difference between groups for the majority of
activities (Table 1). This could be explained by contextual
factors limiting the opportunities to perform the activities
assessed, for example, areas of participants’ employment,
the lack of evidence to support the routine application of
genetic testing or the lower levels of consumer engagement
in genetic testing in Australia.

It appears a number of characteristics (such as univer-
sity training, higher knowledge and confidence levels and
working in research or educational settings) co-exist
among those who have completed an online nutritional
genomics course. The small and uneven sample size and
response rate are limitations. However, it appears that a
specialist group of nutrition professionals (the ‘doers’)
who have knowledge, confidence and seek additional
training may exist. Meanwhile, the capabilities of other
nutrition professionals (the ‘knowers’) who have not
undertaken online training in nutritional genomics may
be insufficient.

How can we ensure the nutrition and dietetic profession
(including both the ‘knowers’ and ‘doers’) will be prepared
for genomics-based health care? There is no clear answer,
although changing the perception that nutritional genomics
is a specialist area could be a starting point. Genetics influ-
ences nutritional requirements and plays a role in condi-
tions such as cardiovascular disease and cancer; both
commonly encountered by generalists. Access to supportive
professional networks and ensuring positive work environ-
ments could further drive integration.5 Such frameworks
could support professional ‘champions’ to complete the
translational research required to convince the ‘knowers’ ofAccepted October 2018
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the relevance to their practice. Online training courses, like
the one investigated here, provide worldwide access to
opportunities for knowledge and skill development. How-
ever, there is considerable heterogeneity in cost, duration
and quality.3 There is a need to develop user-friendly credi-
ble, evidence-based learning opportunities in tertiary pro-
grams and professional development courses that go
beyond the basic science.

In conclusion, the apparent interdependent relationship
between exposure, training, knowledge, confidence and
involvement requires more consideration. There is a need
to determine the most effective methods to assist nutrition
professionals to develop the skills they need to ensure effec-
tive genomics-based health care is realised.
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Table 1 Comparison of confidence and involvement in activities relating to nutritional genomics between participants who
completed an online nutritional genomics course and a control group

Activity

Confidence Involvement

Response

Trained
(n = 8),
n (%)

Control
(n = 33),
n (%) P-value Response

Trained
(n = 8),
n (%)

Control
(n = 33),
n (%) P-value

Collecting genetic information/
history from a client

Confident 3 (37.5) 5 (15.2) 0.011 Active
Not active

3 (37.5)
5 (62.5)

17 (51.5)
16 (48.5)

0.937
Neutral 4 (50.0) 6 (18.2)
Not confident 1 (12.5) 22 (66.6)

Referring clients to specialist
genetic services
(e.g. geneticist, a genetic
counsellor or genetic testing)

Confident 2 (25.0) 3 (9.1) 0.008 Active
Not active

1 (12.5)
7 (87.5)

4 (12.1)
29 (87.9)

1.000
Neutral 4 (50.0) 3 (9.1)
Not confident 2 (25.0) 27 (81.8)

Conducting and/or interpreting
the results of genetic tests

Confident 2 (25.0) 1 (3.0) 0.003 Active
Not active

2 (25.0)
6 (75.0)

5 (15.2)
28 (84.8)

0.079
Neutral 3 (37.5) 1 (3.0)
Not confident 3 (37.5) 31 (94.0)

Providing nutritional advice or
education to clients that is
specific to their genetic
profile, health status and the
available evidence

Confident 3 (37.5) 2 (6.0) 0.002 Active
Not active

3 (37.5)
5 (62.5)

12 (36.4)
21 (63.6)

1.000
Neutral 3 (37.5) 3 (9.1)
Not confident 2 (25.0) 28 (84.9)

Providing education or training
on genetics or nutritional
genomics

Confident 3 (37.5) 0 0.005 Active
Not active

3 (37.5)
5 (62.5)

1 (3.0)
32 (97.0)

0.019
Neutral 0 0
Not confident 5 (62.5) 33 (100)

Marketing or advertising
genetic services
(e.g. consultations, genetic
testing)

Confident 1 (12.5) 1 (3.0) 0.019 Active
Not active

2 (25.0)
6 (75.0)

2 (6.1)
31 (93.9)

0.165
Neutral 2 (25.0) 0
Not confident 5 (62.5) 32 (97.0)

Conducting research on the
relationship between genes,
nutrition and health

Confident 3 (37.5) 1 (3.0) 0.019 Active
Not active

3 (37.5)
5 (62.5)

0
33 (100)

0.005
Neutral 0 1 (3.0)
Not confident 5 (62.5) 31 (94.0)

Preparing public health policy
that addresses the
relationship between genes,
nutrition and health

Confident 1 (12.5) 0 0.019 Active
Not active

0
8 (100)

0
33 (100)

n/a
Neutral 1 (12.5) 1 (3.0)
Not confident 6 (75.0) 32 (97.0)

Confidence measured on a 5-point Likert scale, with responses classified as ‘Confident’ = rating of 4 or 5, ‘Neutral’ = rating of 3 or ‘Not con-
fident’ = rating of 1 or 2. P-value calculated to determine if there is a difference in the proportion of participants in each group who identi-
fied themselves as ‘Confident’, ‘Neutral’ or ‘Not confident’ using Fisher’s exact test. Involvement responses classified as ‘Active’ = performed
the activity ‘weekly’, ‘monthly’ or ‘1–2 times per year’ in the last 12 months or ‘Not active’ = performed the activity ‘never’ in the last
12 months. P-value calculated to determine if there is a difference in the proportion of participants in each group who identified themselves
as ‘Active’ or ‘Not active’ using Fisher’s exact test.
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Figure 1 Comparison of mean knowledge scores between
participants who completed an online nutritional genomics
course and a control group. Error bars indicate 95% confi-
dence intervals. * P < 0.001, P-value calculated to deter-
mine a difference in mean score using independent samples
t-test. Total knowledge score: mean 81% (SD = 12%) versus
44% (SD = 19%) correct answers, t(39) = 5.2, P < 0.001.
Genetics knowledge score: mean 86% (SD = 9%) versus 57%
(SD = 16%) correct answers, t(39) = 5.0, P < 0.001. Nutri-
tional genomics knowledge score: mean 68% (26%) versus
27% (SD = 22%) correct answers, t(39) = 4.5, P < 0.001. ,
Trained (n = 8); , Control (n = 33)
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