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EDITORIAL

Harnessing the power, know-how and capacity of
those considered most vulnerable in designing and
implementing policy

The differences in health that exist between different popu-
lation groups are avoidable and unfair.1 They are largely
determined by differences in access to economic resources,
distribution of power, social policy and the values held by
society.1 They impact many population subgroups includ-
ing Indigenous people, young adults, the elderly and those
living with medical conditions.

Significant improvements in health could and must be
made by addressing the social determinants that are mostly
responsible for these avoidable and unfair health inequities.
These social determinants are the ‘conditions in which peo-
ple are born, grow, live, work and age’ (p. 189).1 Green and
Kreuter2 and McLeroy et al.,3 introduced a socio-ecological
theory that helped shift the focus of health promotion in the
late 1980s/early 1990s on deficiencies in individual behav-
iour, to the environmental variables that were seen as largely
shaping a person’s behaviour. This broad holistic perspective
does not deny individual agency. Indeed, an important con-
struct of socio-ecological theory is the notion of reciprocal
determinism where we as individuals can in turn influence
the broader systems of which we are a part.4

The power of people cannot be underestimated. Harnes-
sing this power and supporting people’s capacity to advo-
cate and be agents of change, can achieve environmental
change that may otherwise not be possible. An example of
this is Amata community in the Anangu Pitjantjatjara
Lands, South Australia, who in 2008 removed top-selling
sugary drinks from sale in their store when provided with
evidence by a public health dietitian on the high sales of
sugary drinks and amount of sugar from drinks purchased.5

The entry of ‘systems thinking’ into dietetics practice in the
last decade, while still early in its application, stimulates
practitioners to not only identify the environmental influ-
ences on individual behaviour but also consider the rela-
tionship between these, the reinforcing and balancing
feedback loops, the key players, points of leverage and the
consequences of change on the system.6,7 Systems thinking
also reminds us that the conditions that influence eating
behaviour and diets are dynamic and therefore require
monitoring and ongoing evaluation. The toolkit used by
dietitians to tackle the environmental conditions that shape
and reinforce eating behaviour has had to extend far
beyond nutrition education to advocacy, facilitation, inter-
sectoral action, capacity building and community

engagement, making the practice of dietetics both challeng-
ing and rewarding.

This issue of Nutrition & Dietetics explores the theme of
nutrition in vulnerable populations including Indigenous
populations in Australia and Canada, minority groups in
USA, youth in Korea and Australia, elderly populations in
aged care facilities or undergoing surgery, school-aged chil-
dren in Australia and Canada and people living with HIV.
New knowledge and insights provide a forum to achieve
greater understanding of the issues in addressing health
inequities for populations considered vulnerable. Authors
look beyond the individual to the conditions in which their
study participants were born, grow, live, work and age.

Anaemia in pregnancy is common worldwide with par-
ticularly high prevalence in vulnerable populations.8 It can
lead to detrimental outcomes for both the mother and
child.9 In Australia, Aboriginal and Torres Strait Islander
people are almost twice as likely as non-Indigenous people
to be at risk of anaemia, and 1 in 10 Aboriginal and Torres
Strait Islander women are at-risk.10 Leonard et al.,11 in this
issue of Nutrition & Dietetics, examine anaemia in preg-
nancy among Aboriginal and Torres Strait Islander women
of Far North Queensland (QLD). Through combining avail-
able datasets, authors reveal an alarming rate of over half
the mothers of Far North Queensland having anaemia in preg-
nancy; a rate similar to that reported for two remote Northern
Territory communities. Six of every 100 Australian births
are to an Aboriginal or Torres Strait Islander parent.12

Authors look beyond individual behaviour to recommend
‘policy commitment to improving food security, promoting
good nutrition and providing targeted iron supplementation
and/or fortification for pregnant women’.

To provide optimal health care and close the health gap
between Aboriginal and Torres Strait Islander peoples and
non-Indigenous Australians, a culturally competent health
workforce is essential. Building a culturally competent work-
force starts at university level. Svarc et al.13 consider the
preparation of dietetics graduates for practice with Aboriginal
communities. The authors challenge dietetic curriculum leads
to incorporate elements of placement experiences with
Aboriginal and Torres Strait Islander populations into curric-
ulum content where placement experiences may not be feasi-
ble, an exciting area of research and practice.

The dietary importance of the extremely nutritious native
foods, most familiar to many Aboriginal and Torres Strait
Islander people, has largely been overlooked in health pre-
vention strategies and policy.14 Indigenous Australians haveAccepted September 2018
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an intricate relationship with and detailed knowledge of
these foods. Fyfe et al.15 in this issue of Nutrition & Dietetics,
reveal the superb nutritional properties of the ‘Green Plum’,
the fruit of a native plant that grows prolifically in the
sub-tropical woodlands of northern Australia and is con-
sumed by Indigenous peoples of the Northern Territory
and Western Australia. The plant has medicinal properties,
reminding me of a time when I experienced tooth-ache
when staying in a north east Arnhem community, Northern
Territory, and senior women shared their knowledge of the
analgesic properties of the ‘munydjutj’ (Green Plum) plant.
Opportunity for Indigenous Australians to establish wild
harvesting and processing enterprises of such native foods
in a way that is culturally appropriate and in the control of
Aboriginal and Torres Strait Islander peoples, could con-
tribute importantly to improved livelihoods, food security,
nutrition and health.

Food security exists when ‘all people, at all times, have
physical, social and economic access to sufficient, safe and
nutritious food, which meets their dietary needs and food
preferences for an active and healthy life’.16 Australia is a food
secure country, however, food is not equitably distributed.
Twenty-two per cent of Aboriginal and Torres Strait Islander
peoples, 16% of Australians living in rental accommodation
and 11% of Australians with no employment were living in a
household that in the previous 12 months had run out of
food and had not been able to afford to buy more.17 Many of
the people living with HIV in Australia are members of these
population groups but there is little known about the preva-
lence of food insecurity among people living with HIV.18 The
article by Langton et al.18 provides an up to date report of
food insecurity among this population group.

Persistent racial/ethnic differences in health are a major
public health problem.19 The physical, social and socio-
economic characteristics of our neighbourhoods can impact
our health and may partly explain health disparities.20 Vac-
caro et al.21 show differences in unhealthy food consumption
by race/ethnicity among Mexican American, other Hispanic,
non-Hispanic black and non-Hispanic white adults using
data from the US National Health and Nutrition Survey. The
neighbourhood food environment likely contributes to these
differences. In USA, there is evidence that lower income
communities and those with higher percentages of ethnic
minorities have both greater access to outlets that sell
unhealthy food and lower access to those selling healthy
food.22,23 More research is needed to guide effective policy
and policy implementation and evaluation in this complex
area of environments, eating behaviour, health and equity,
where there are powerful interests at play.

School breakfast programs offer a public health approach
to addressing food insecurity for children that minimises
stigma when made available for all. Deavin et al.24 explore
the acceptability and perceived benefits of the ‘Breaking
Bread, Breaking Barriers’ program in a public primary
school in the Illawarra region of New South Wales,
Australia, that provided a free breakfast to school-aged chil-
dren using donated food. Operating over two terms, the
program saved an impressive 14.4 t of food from landfill

through conversion into 44 000 meals. It will be useful to
consider how this model can be applied more broadly and
with the provision of only healthy donor food.

There has been less research among adolescent and
young adult populations than that of adults and children.25

Adolescents and young adults are establishing behaviours
that can track in to adult life and are at a stage when they
are very receptive to their environment and can readily
adopt high risk behaviours. Park et al.25 investigate the
association between dietary habits and perceived mental
and physical health among a representative sample of
Korean youths with data from an online self-report survey
conducted by the Korea Centres for Disease Control and
Prevention. The study protocol of Lombard et al.26 details
an innovative 4-phase study that seeks to understand how
young adults use social media in relation to their health
issues. This cross-disciplinary team is combining the tools
and techniques of social marketing with social media plat-
forms to reach young adults including Aboriginal
Australians, to motivate them to engage in healthy eating
behaviours to reduce the risk of obesity.

Our elderly are our national treasures and yet their needs
can be too easily overlooked. By 2050, up to 9% of the
Australian population will be aged 85 years or more.27 This
issue highlights the importance of providing adequate,
enjoyable and culturally appropriate nutrition for older peo-
ple in aged care facilities. Farrer et al.27 forewarn of how
generational differences in the health-care needs of our age-
ing population will present new challenges to our health-
care services.

We need public health approaches that help create phys-
ical and social environments conducive to healthy eating to
have the greatest potential to improve the health of our
nations.28 Over the years, we have come to understand that
certain populations are at risk of disparate health outcomes
because of inequities in the distribution of wealth and
power and/or the prejudices and intolerances that exist
within society. In tackling issues upstream we need to harness
the power, know-how and capacity of those considered the
most vulnerable in designing and implementing policy.
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ORIGINAL RESEARCH

Exploring the impact of Aboriginal health placement
experiences on the preparation of dietetic graduates
for practice with Aboriginal communities
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Robyn DELBRIDGE,2 Keith MORGAN,2 Sharleen O’REILLY ,3 Claire MARGERISON 4
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Dublin, Ireland

Abstract
Aim: A health workforce with the ability to practice with Aboriginal communities is crucial to bridge the health gap
between Aboriginal and non-Aboriginal Australians. This study aimed to explore the impact of university Aboriginal
health placements on preparing dietetic graduates for practice with Aboriginal communities.
Methods: A mixed methods sequential explanatory design was used. A sample of 594 dietetic graduates was invited
to complete a survey that identified Aboriginal health experiences and measured attitudes and self-confidence
towards working in Aboriginal health using a five-point Likert scale. Participants were divided into placement versus
no-placement groups and compared using chi-squared tests. Sixteen of 33 participants who had completed an
Aboriginal health placement were invited to participate in a semi-structured interview to explore how placement
influenced practice with Aboriginal communities. Interviews were analysed using content analysis.
Results: A final sample of 120 participants showed that placement participants reported significantly higher self-
confidence towards working in Aboriginal health compared with no-placement participants (No-placement = 35%
agree, 36% neutral, 29% disagree; Placement = 74% agree, 11% neutral, 16% disagree; χ2 (2, 88) = 9.4; P = 0.01). Fif-
teen participants were interviewed. Interview data indicated that situated learning experiences, breaking down ste-
reotypes, empathy through learning from Aboriginal people, and Aboriginal health role-models were key
components of Aboriginal health placements in preparing dietetic graduates for practice with Aboriginal
communities.
Conclusions: The results suggest that Aboriginal health placements may be an effective strategy for preparing die-
tetic graduates for practice with Aboriginal communities. The feasibility of placement or alternative curriculum con-
tent needs to be explored.

Key words: competency standards, cultural competence, dietitian, education, Indigenous, university placement.

Introduction

Aboriginal and Torres Strait Islander Peoples (hereafter
referred to as Aboriginal people) account for approximately
3% of the Australian population but are twice as likely to
rate their health as fair or poor, and have a life expectancy
around 10 years lower compared with non-Aboriginal peo-
ple.1,2 The reasons behind poorer health outcomes are
complex,2,3 but poor nutrition is responsible for 15% of the
gap in health outcomes between Aboriginal and non-
Aboriginal people.4–6

As food and nutrition experts, dietitians have an impor-
tant role in working with Aboriginal people and communi-
ties to promote health and prevent diet-related diseases.7,8

A lack of relevant training and awareness about Aboriginal
issues for non-Aboriginal nutrition professionals has been
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identified as a barrier to effective practice.9 A dedicated and
culturally competent dietetic workforce is considered essen-
tial to support action on nutrition and food security among
Aboriginal communities.8–11

Cultural competence, defined as ‘a set of attitudes, skills,
behaviours, and policies that enable organisations and staff
to work effectively in cross-cultural situations’, has been
identified as a competency standard for the dietetic work-
force.12,13 Research in other health professions including
medical, nursing, dental and pharmacy, indicates that uni-
versity Aboriginal health placements increase cultural
knowledge, positive attitudes towards Aboriginal people,
and perceived confidence and preparedness in working
with Aboriginal people.14–21 Little is known about whether
Aboriginal health placements positively influence the atti-
tudes, skills and behaviours of dietetic graduates and how
this occurs.

Universities are required to incorporate learning strate-
gies about cultural competence into course curriculum, but
the approach has differed for strategies specific to working
with Aboriginal people.13,22 Examples of strategies include
discrete subjects, learning throughout the curriculum, and
opportunities for Aboriginal health placements.22 There has
not been a formal assessment on the effectiveness of these
approaches to prepare dietetic graduates for practice with
Aboriginal communities.

This study aimed to explore the impact of Aboriginal
health placements on dietetic graduates’ attitudes and self-
confidence towards working in Aboriginal health, and to
explore how Aboriginal health placements support the
preparation of dietetic graduates for practice with Aborigi-
nal communities.

Methods

A mixed methods sequential explanatory design was used
to explore the impact of Aboriginal health placements on
the preparation of dietetic graduates for practice with
Aboriginal communities. This design consisted of two dis-
tinct phases: an initial quantitative phase that tested
whether an Aboriginal health placement influences dietetic
graduates’ attitudes and self-confidence towards working in
Aboriginal health; followed by a qualitative phase that
helped explain how this change occurred.23,24 The study
team included 10 members: four student researchers (RS,
CD, HMD, JP), two members with extensive experience
working in Aboriginal health (JB, RD), one member an
Aboriginal person (KM) and three researchers with experi-
ence in dietetic teaching and learning (SOR, CM, CP).
Compliance with STROBE and COREQ guidelines has been
addressed. Monash University and Deakin University
Human Research Ethics Committees (MUHREC CF16/909-
2016000473; DUREC 2016-123) provided ethics approval.

Graduates from two Victorian universities (Monash Uni-
versity and Deakin University) that offer Dietitians Associa-
tion of Australia accredited dietetic programs and have
produced graduates for more than one year at the time of
the study were invited to participate. A sample of

594 dietetic graduates who completed their course at Dea-
kin University from 2008 to 2016 and Monash University
from 2010 to 2015 (95% of graduates) were invited to par-
ticipate in a survey via email. Upon survey completion, par-
ticipants were sent a follow-up email encouraging them to
forward the link to additional eligible graduates. The survey
link was displayed on the Monash University website. The
survey was open for 182 days from April to October 2016.

A 21-question survey was developed, as a reliable and
validated tool for measuring attitudes and self-confidence of
health professionals working with Aboriginal Australians
does not exist.25 The survey comprised three sections that
collected cross-sectional data. The initial section contained
an explanatory statement and five demographic questions
(age, gender, graduating year and university, and Aboriginal
and/or Torres Strait Islander status). The second
section contained seven questions regarding Aboriginal
health experiences pre- and post-graduation. Participants
were asked to specify their Aboriginal health experiences at
university including the type and length of experience.
They were also asked whether any post-graduation work
roles had a focus on Aboriginal health. The final
section included nine questions measuring attitudes and
self-confidence towards working in Aboriginal health pre-
sented as statements that were rated on a five-point Likert
scale (strongly agree to strongly disagree), in line with mea-
sures used in other professions and adapted from studies
with similar outcomes of interest.17,21,26,27 Qualtrics soft-
ware (Provo, UT, USA) was used to deliver the online
survey.

Following the downloading of survey results, non-
identified data were analysed in Microsoft Excel 2010
(Redmond, WA, USA). Participants were divided into two
groups; those who had experienced an Aboriginal health
placement and those who had not. An eligible Aboriginal
health placement experience was defined as a field trip,
clinical placement or public/community health placement,
of at least one week duration, that involved interaction with
Aboriginal people. The eligibility criteria are consistent with
the Aboriginal health placements studied in different health
professions.14–20 Interactions within the context of lectures,
tutorials, or similar were not classified as ‘placement’. A
subset of participants was created that included participants
who had never worked in a role with a focus on Aboriginal
health post-graduation. This sub-set was divided into place-
ment and no-placement groups (Figure 1).

Descriptive statistics (number and proportions) were
used to describe responses, with chi-squared used to com-
pare groups.28 To meet chi-squared test assumptions,28

Likert-scale categories for attitude statements receiving
responses from less than 5% of participants were omitted
and analysis was only undertaken on remaining categories
(e.g. comparing only ‘strongly agree’, ‘agree’ and ‘neutral’).
Likert scale responses were grouped for the self-confidence
statements to meet chi-squared test assumptions (e.g.
‘strongly agree’ and ‘agree’ responses were combined to
form an overarching ‘agree’ category). A P value <0.05 was
considered statistically significant.
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Sixteen of 33 survey participants who had partaken in
an Aboriginal health placement experience and agreed to be
contacted, were purposively sampled for semi-structured
interviews lasting approximately 30 minutes, to include a
range of Aboriginal health experiences in terms of place-
ment length, type and location. Interview questions were
designed by the research team based on a ‘qualitative
descriptive’ approach to obtain rich information exploring
Aboriginal health placement experiences in relation to the
preparation for practice with Aboriginal communities
(Table 1).24,29,30 Interviews were conducted either by tele-
phone or face-to-face in an office meeting room. Other
qualitative research has shown that the depth of data col-
lected does not differ significantly between interview
modes.31 Verbal consent for audiotaping and note-taking
was obtained at the beginning of each interview.

The interviews were not fully transcribed due to resource
constraints. An alternative six-step approach was used,
which has been demonstrated as theoretically sound in
health services research.32 The approach was undertaken by
dietetic student, novice researchers while on an Aboriginal
health/public health placement (RS, CD, HM, JP; all female)
and included: audio-taping of interview and concurrent
note-taking by at least two researchers; verbal reflection
immediately after the interview to revise notes; listening to
the audiotape at least twice and amending notes and tran-
scribing poignant quotes; preliminary coding and content
analysis, secondary content analysis, and the development
of themes. A preliminary content analysis by the four stu-
dent researchers was initially conducted whereby data were
coded in relation to the research question, and the fre-
quency with which each code appeared in the data was

120 participants 
completed survey

87 participants 
did not have a 

placement

33 participants 
had a placement

88 participants had 
not ever worked in a 
role with a focus on 

Aboriginal health 
post-graduation

69 participants 
did not have a 

placement

19 participants 
had a placement

Figure 1 Grouping of participants for survey analysis.

Table 1 Semi-structured interview questions

Question Probes

1. Can you tell me about your career so far?
2. What influenced the types of jobs you applied for after

you graduated?
What stimulated your interest? Placement? Would have

applied for job without placement?
3. Could you please tell me about any Aboriginal health

experiences you had while on placement during your
time studying nutrition and dietetics at university?

Organisation? Projects? Duration? Location? Health setting?
Type of caseloads/patient conditions? Activities
undertaken? Relationship with supervisor? Choice of
where to go and reason for going?

4. Are there any additional thoughts, feelings or memories
that come to mind when you think about your
Aboriginal health placement?

Positive/negative experiences? Problems you came across.
Give specific examples/stories - Limitations in certain
skills, resources, supervision etc. Coping mechanisms:
how did you manage problems?

5. Can you describe any ways that your Aboriginal health
placement changed your perspectives of Aboriginal
health and/or Aboriginal people?

How prepared did you feel when you first began working
with an Aboriginal patient/person or health issue? What
is the most significant change that you have made to
your work practices that you can attribute to your
Aboriginal health placement experience?

6. Can you describe any way in which you think Aboriginal
health placement experience influenced the way you
work (or would work) with Aboriginal people?

Do you think your placement contributed to this/these
developments?

7. What key attributes do you think you have that assist
you in working with the Aboriginal community?

How did you develop these attributes?

8. If you could design the ideal Aboriginal health placement
experience for dietetics/nutrition students what would
this be/look like?
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recorded. Codes were grouped into similar categories in a
secondary content analysis undertaken by RS to elicit com-
mon themes. Data from survey and interviews were ana-
lysed separately and then key findings drawn together and
discussed with reference to the literature as is common in
sequential design.23,24

Results

A total of 571 emails were successfully sent inviting dietetic
graduates to participate. Of these, 121 participants com-
pleted the survey. One participant was excluded as they did
not attend either participating university, yielding a final
sample size of 120 (response rate 20%), which is in line
with response rates for internet surveys.33

Most participants were female (96%) and aged
25–34 years (81%), reflective of the dietetic workforce
profile,34 and 54% Monash University graduates compared
with 46% Deakin University graduates (Table 2). Approxi-
mately a quarter of participants had an Aboriginal health
placement experience (28%), with most placements (53%)
seven weeks or greater. There were no demographic differ-
ences between placement and no-placement groups
(Table 2). Of the 120 participants, 27% had worked in a
work role which includes a focus on Aboriginal health.

Responses to the attitude statements are provided in
Table 3. A higher proportion of participants had more posi-
tive attitudes towards Aboriginal people/health in the place-
ment group compared with the no-placement group.

However, the difference between the two groups was only
statistically significant for two attitude statements, which
concerned the importance of learning about Aboriginal his-
tory, culture and health.

The placement group showed a greater proportion of
positive self-confidence statements towards Aboriginal peo-
ple/health (Table 3). Responses to the statements indicated
participants who had a placement experience felt signifi-
cantly more confident working with Aboriginal people in a
culturally safe manner and significantly less apprehensive
about interactions with Aboriginal people compared with
participants who had no placement experience.

Placement participants were more likely to have worked
in a role, post-graduation, which included an Aboriginal
health focus compared with no-placement participants
(42% vs 21%; χ2 (1, 120) = 5.8; P = 0.02). Differences
between groups did not remain significant for the attitude
statements and for one self-confidence statement, when par-
ticipants who had worked in a role, post-graduation, which
included an Aboriginal health focus, were omitted from
analysis (data not shown). The only statement to remain
significant was the self-confidence statement regarding con-
fidence in working with Aboriginal people in a culturally
safe manner (Question 8; No-placement = 35% agree, 36%
neutral, 29% disagree; Placement = 74% agree, 11% neu-
tral, 16% disagree; χ2 (2, 88) = 9.4; P = 0.01).

Sixteen female participants agreed to be interviewed. Fif-
teen interviews (12 telephone and 3 face-to-face) were com-
pleted (12 Monash University graduates and 3 Deakin

Table 2 Demographic details of participants

Total (n = 120)
No Aboriginal health
placement (n = 87)

Aboriginal health
placement (n = 33)1

Characteristic n % n % n %
P value between

groups2

Identify as Aboriginal person 1 1 1 1 0 0 0.54
Do not identify as Aboriginal person 119 99 86 99 33 100
Gender

Transgender 1 1 1 1 0 0 0.82
Female 115 96 83 95 32 97
Male 4 3 3 3 1 3

Age (years)
18–24 28 23 23 26 5 15 0.41
25–34 81 68 56 64 25 76
35–44 11 9 8 9 3 9

University
Monash University 65 54 47 54 18 55 0.96
Deakin University 55 46 40 46 15 45

Graduation year
2000–2004 11 9 9 10 2 6 0.25
2005–2009 7 6 3 3 4 12
2010–2014 74 62 53 61 21 64
2015–2016 28 23 22 25 6 18

1 For the Aboriginal health placement group, 24% had a placement length between 1 week but ≤3 weeks, 9% >3 weeks but ≤5 weeks, 15%
>5 weeks but ≤7 weeks and 53% 7 weeks or greater.

2 χ2 analysis assumptions for identify as Aboriginal person, gender and graduation year characteristics were not met. However, it can be
assumed that there are no differences between groups given the small numbers of participants in subgroups of the categories.
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University graduates), as one participant withdrew due to
time constraints. Twelve of the 15 graduates have worked
in a role with an Aboriginal health focus. Two graduates
had a placement experience greater than eight weeks, eight
graduates greater than four weeks but less than or equal to
eight weeks, and the remaining five graduates had a place-
ment experience less than or equal to four weeks.

Four major themes relating to how Aboriginal health
placements helped prepare dietetic graduates for practice
with Aboriginal communities were identified:

Theme 1: Situated learning experiences: Situated learning
experiences were mentioned by all graduates. These were
discussed when reflecting on their placement experience or
when asked about their ideal placement experience. Situ-
ated learning experiences on Aboriginal health placements
included: visiting Aboriginal communities, talking to
Aboriginal people, listening to Aboriginal people’s stories

and learning about Aboriginal culture first-hand. Such
experiences were deemed as an important part of Aboriginal
health placements by providing a learning experience in a
practical way that theory cannot emulate.

‘It actually gave me a perspective on people as opposed
to books, I understood the theory and knew the stats
but until I went on placement… I actually hadn’t spoken
to any Aboriginal people and I was really overwhelmed
because suddenly…there was a real person experiencing
a real life in front of me’—Graduate 11, 2-week remote
placement.

Situated learning allowed students to connect with
Aboriginal people by providing opportunities for first-hand
interaction and observation. Students could attach compel-
ling emotions and memories to the once theoretical people

Table 3 Responses to attitude and self-confidence statements by placement experience group

Strongly
agree Agree Neutral Disagree

Strongly
disagree

Total χ2

n % n % n % n % n % n (df)

P value
between
groups

Attitudes
1. I feel a personal/professional responsibility to

contribute to improving the health of Aboriginal
and/or Torres Strait Islander people1

No plc 27 31 44 51 15 17 119 2.1 0.34
Plc 15 45 14 42 4 12 (2)

2. It is important for dietitians to know about
Aboriginal and/or Torres Strait Islander history
and cultures2

No plc 56 68 26 32 114 4.4 0.04
Plc 28 88 4 13 (2)

3. I have the responsibility to seek out opportunities
to learn about Aboriginal and/or Torres Strait
Islander health and cultures1

No plc 24 29 43 51 17 20 115 7.0 0.03
Plc 17 55 11 35 3 10 (2)

4. Aboriginal and/or Torres Strait Islander people
face significant barriers to achieving optimal health
outcomes2

No plc 68 80 17 20 118 1.0 0.60
Plc 29 88 4 12 (1)

5. Aboriginal and/or Torres Strait islander people
may define the concept of health in different ways
to mainstream Australia2

No plc 46 55 38 45 117 3.2 0.07
Plc 24 73 9 27 (1)

6. You can tell who is an Aboriginal and/or Torres
Strait Islander person by looking at them3

No plc 40 52 37 48 109 2.7 0.44
Plc 14 44 18 56 (1)

7. Aboriginal and/or Torres Strait Islander health is a
‘niche’ area of practice that is not relevant to most
health professionals4

No plc 18 22 46 56 18 22 112 2.0 0.37
Plc 4 13 16 53 10 33 (2)

Self-confidence5

8. I am confident that I can work with Aboriginal
and/or Torres Strait Islander people in a culturally
safe manner

No plc 40 47 26 30 20 23 120 13.3 0.001
Plc 28 82 2 6 4 12 (2)

9. I am apprehensive about interactions with
Aboriginal and/or Torres Strait Islander people

No plc 21 24 19 22 47 54 120 7.7 0.02
Plc 1 3 7 21 25 76 (2)

1 Chi-square test was undertaken using the ‘strongly agree’, ‘agree’ and ‘neutral’ categories.
2 Chi-square test was undertaken using ‘strongly agree’ and ‘agree’ categories’.
3 Chi-square test was undertaken using the ‘disagree’ and ‘strongly disagree’ categories’
4 Chi-square test was undertaken using the ‘neutral’, ‘disagree’ and ‘strongly disagree’ categories
5 For the self-confidence statements, ‘strongly agree’ and ‘agree’ responses were combined to form an overarching ‘agree’ category and
‘strongly disagree’ and ‘disagree’ responses were combined to form an overarching ‘disagree’ category

Plc, Aboriginal health placement experience.
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and communities they had learned about in the classroom.
Graduates reported developing positive sentiments towards
Aboriginal people such as compassion and respect. Situated
learning experiences acted as a tangible platform for the
development of greater awareness and understanding, and
were perceived by graduates as a foundational step towards
developing cultural competence.

Theme 2: Breaking down stereotypes: Aboriginal health
placements were emphasised by most graduates as powerful
catalysts for breaking down stereotypes regarding Aborigi-
nal people. For some students, it was their first opportunity
to meet an Aboriginal person. Many graduates mentioned
that they realised they had previously been perpetuating
stereotypes about Aboriginal people’s physical appearance,
character and health behaviours.

‘It was just so different to what [I thought] at the time
because I grew up [with] very little exposure to Aborigi-
nal people… so it was very different to what I had in my
thoughts about what Aboriginal people were like and
what their lives were like’—Graduate 12, 1-day rural
placement.

Through breaking down stereotypes, Aboriginal health
placements were reported to increase their confidence when
interacting with Aboriginal people. Graduates identified
that, as students, they felt ignorant and apprehensive about
interacting with Aboriginal people and were afraid of caus-
ing offence. Following placement experiences, graduates
commonly reported feeling more comfortable engaging with
Aboriginal people.

‘I think it put me a bit more at ease, like I wasn’t worried
so much anymore about conducting myself in a certain
way’—Graduate 1, 8-week urban placement.

‘It definitely… helped me as a clinical dietitian when I’ve
had Aboriginal clients or patients, [to] not be as afraid
about approaching them’.—Graduate 15, 8-week urban
placement.

Aboriginal health placements assisted graduates’ confi-
dence in their ability to interact with Aboriginal people.
This occurred through opportunities for students to engage
in conversation with Aboriginal people about their culture
in a supported environment and to reflect upon their own
culture and beliefs. Graduates with longer placements,
which included a situated learning experience often felt
more prepared to work in Aboriginal health compared with
those who had shorter placements or minimal contact with
Aboriginal people.

Theme 3: Empathy through learning from Aboriginal people:
Learning about Aboriginal history and culture was a key
aspect of placement that participants believed contributed
towards increasing their empathy and cultural understand-
ing. This learning was particularly effective when it came
directly from Aboriginal people, such as Aboriginal health
professionals and other members of the community. Other

areas of learning included food and nutrition issues, effec-
tive communication, and the existence and role of Aborigi-
nal health services and professionals.

‘Definitely meeting all the different [Aboriginal] people
and hearing everybody’s stories… did really help with
being able to put myself into their shoes and think from
their perspectives about issues around food and food
access’—Graduate 1, 8-week urban placement.

Graduates also articulated how Aboriginal people on
placement taught them to interpret non-verbal communica-
tion such as silences in conversation, and how they have
taken this information forward into their work as practi-
tioners in Aboriginal health.

‘A few of the cultural things that the health promotion
worker… shared with us have sort of stuck with me
like… allowing those long silences in conversation or
ensuring that I come across as equal not authoritative
and learning from each other, rather than being the
teacher’—Graduate 14, 8-week urban placement.

Most graduates also reported cultural awareness training,
delivered by Aboriginal staff, as being an essential introduc-
tion towards cultural competence. Graduates noted its
importance in raising awareness not just of the perspectives
of Aboriginal people, but also the diversity that exists
within the Aboriginal population and between
communities.

‘[In cultural awareness training] there was a lot of talk
about… the variety there is in Aboriginal culture in
terms of location…like that Aboriginal community in
Northern Territory is a lot different to the Aboriginal
community in Victoria’—Graduate 7, 8-week urban
placement.

Theme 4: Aboriginal health role-models: Exposure to role
models was identified as an important feature of Aboriginal
health placements to facilitate cultural competency. Dietetic
supervisors were reported to be inspiring role models,
whose examples were followed regarding how to communi-
cate and build rapport with Aboriginal people. Through
discussion with and observation of their supervisors, gradu-
ates could appreciate the importance of listening, and the
significance of developing trust and respect as the gateway
to building strong and positive relationships with Aborigi-
nal people.

‘But I remember [my supervisor] just walking up to her
casually and... just talking to her like another human
being, like another woman; showing the community that
she was approachable and wasn’t judging them’—

Graduate 4, 1-day rural placement plus 1 week urban
placement.

Graduates expressed how positive role models and
teachers on placement increased their understanding of the
impact that discrimination and racism has upon cross-
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cultural relationships both within the health profession and
broader Australian society.

‘…So it’s like you [a non-Aboriginal health worker] have
to prove that you’re not racist… it’s a different kind of
trust that needs to be built’—Graduate 4, 1-day rural
placement plus 1 week urban placement.

Graduates also articulated how their supervisor
transformed their view of the relative roles of the die-
titian in facilitating better health outcomes for Aborigi-
nal communities.

‘One of the first things they [my supervisors] relayed to
myself and the other student was how we’re here to lis-
ten… if you’re working alongside Aboriginal people, lis-
ten; take what they have on board, see how you can
support their views, because they’re the experts….’—
Graduate 6, 8-week urban placement.

Discussion

The present study aimed to explore the impact of Aborigi-
nal health placement experiences on the preparation of die-
tetic graduates for practice with Aboriginal communities.
The quantitative findings indicate an association between
Aboriginal health placement experiences and positive atti-
tudes towards Aboriginal people/health, and self-confidence
in working in Aboriginal health. The qualitative findings
suggest that situated learning experiences, breaking down
stereotypes, empathy through learning from Aboriginal peo-
ple and exposure to role models are the mechanisms
behind the effect of Aboriginal health placement experi-
ences. These findings are significant in considering the
development of the non-Aboriginal dietetic workforce into
the future.

Graduates who had an Aboriginal health placement
experience tended to have more positive attitudes towards
Aboriginal people/health. Situated learning experiences and
learning directly from Aboriginal people may have increased
graduates’ empathy for Aboriginal people by providing
first-hand opportunities for graduates to learn about the
complex socioeconomic factors affecting Aboriginal
health.35 The literature supports the efficacy of situated
learning.36–39 Some authors suggest that no amount of
reading or theory can adequately prepare graduates to pro-
vide appropriate health care for Aboriginal people.37 We
propose that greater insight into Aboriginal health through
situated learning experiences facilitated graduates’ compas-
sion for, and personal connection with, Aboriginal people.
This is supported by the findings of previous studies about
Aboriginal health placement experiences.19 Evidence sug-
gests that situated learning experiences may also initiate
greater and longer lasting changes than university-based
learning experiences.39

Previous research suggests that students are often initially
apprehensive about interactions with Aboriginal people, but
can overcome this through increased cultural familiarity via

situated learning experiences.17,37 The quantitative findings
of the present study support this by indicating an associa-
tion between Aboriginal health placement experiences and
increased confidence in working with Aboriginal people,
while the qualitative findings suggest that situated learning
experiences may be a factor in this change. Situated learn-
ing experiences may therefore be a trigger for positive
changes in attitude and increasing confidence in working
with Aboriginal people.

Our data also suggest that placement assisted graduates
to identify biased attitudes they unconsciously held towards
Aboriginal people, through learning from Aboriginal people
and dietetic supervisors. Many interviewed graduates identi-
fied that before their placement experience, they had little
exposure to Aboriginal people. This is not surprising
given it is estimated that less than 1 in 10 non-Aboriginal
Australians know and mix regularly with Aboriginal peo-
ple.40 Experiences during Aboriginal health placement
could be described as a ‘disorientating dilemma’, where an
experience challenges an individuals’ current beliefs,
assumptions and expectations about the world.41 Through
critical reflection encouraged by Aboriginal people and die-
tetic supervisors, graduates in the present study reported
being able to deepen their cultural understanding in a
broader attempt to make sense of their altered worldview.
This notion is supported by previous research that has
explored the role of both Aboriginal mentors and non-
Aboriginal mentors that are experienced in cross-cultural
situations, in developing a health professional’s cultural
competence.42,43 In addition, study results suggest that by
learning how to build trust and respect with Aboriginal
people through observation of role models in Aboriginal
health, dietetic graduates may be better equipped to
develop positive relationships with Aboriginal people and
have increased confidence to work in the field. We believe
these are crucial steps towards developing cultural compe-
tence, as a lack of confidence or fear of working with
Aboriginal people has been identified to affect health pro-
fessionals’ ability to work with Aboriginal people in a cul-
turally appropriate manner.44,45

While the present study provides evidence of the ability
of Aboriginal health placements to increase dietetic gradu-
ates’ positive attitudes and self-confidence towards working
in Aboriginal health, it may not be feasible to provide these
experiences to all students. Rather, it may be more feasible
to incorporate elements of placement experiences into cur-
riculum content. Further research is required to determine
what feasible learning experiences could be developed that
incorporate the important elements of placement experi-
ences and to test their effectiveness.

The low response rate to the survey may be considered a
limitation to this study as the views reported may represent
a bias (e.g. social desirability), limiting the generalisability
of the survey findings. Also, low response rate meant that
differences between placement settings (i.e. community
compared with organisation setting) could not be explored.
In addition, the survey was a non-validated and self-
reported measure of attitudes and self-confidence towards
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working in Aboriginal health, which may not be a true indi-
cation of effective practice with Aboriginal communities.
However, the mixed method approach which used in-depth
exploration of placement experiences in addition to the sur-
vey results, provide credibility and support to the survey
findings.23 Future research is required to explore the per-
ceptions of Aboriginal people in relation to dietetic gradu-
ates’ effectiveness of practice with Aboriginal communities
to provide further credibility to the findings.

Aboriginal health placement experiences may provide
dietetic graduates with more positive attitudes and self-
confidence in working in Aboriginal health. In addition,
Aboriginal health placements which incorporate situated
learning experiences, breaking down stereotypes, learning
from Aboriginal people, and exposure to role models may
provide an effective strategy for preparing dietetic graduates
for practice with Aboriginal communities. This in turn has
the potential to improve health outcomes of Aboriginal
Australians into the future.
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Anaemia in pregnancy among Aboriginal and Torres
Strait Islander women of Far North Queensland:
A retrospective cohort study
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Abstract
Aim: Anaemia during pregnancy is common worldwide. In Australia between 7.1% and 11% of mothers have been
reported to have anaemia in pregnancy. Higher rates are reported for Aboriginal and Torres Strait Islander women
(Townsville: 34.2%, remote Northern Territory: 50%). The present study describes anaemia in pregnancy among
Aboriginal and Torres Strait Islander women of Far North Queensland.
Methods: Health service information was analysed for 2076 Aboriginal and Torres Strait Islander women who gave
birth between 2006 and 2010. The prevalence of anaemia in pregnancy, characteristics of the mothers and preg-
nancy outcomes were described. Logistic regression for bivariate analyses and multivariable linear modelling with
and without imputed data were used to compare those mothers who had anaemia in pregnancy with those who
did not.
Results: More than half of Aboriginal and Torres Strait Islander women (54.5% (95% CI: 52.4%, 56.7%)) had anaemia
in pregnancy. For mothers who gave birth in 2009 and 2010 (n = 1796) with more complete data, those who were
iron deficient during pregnancy were more likely to be anaemic (RR: 1.40, P = <0.001). Mothers (29.0%) from locali-
ties of relative socioeconomic advantage had lower risk of anaemia in pregnancy (RR: 0.86, P = 0.003), as did
mothers (31.9%) who were obese (RR: 0.87, P = 0.013).
Conclusions: The prevalence of anaemia in pregnancy among Aboriginal and Torres Strait Islander women of Far
North Queensland is high. Prevention and treatment of anaemia will improve the health of these mothers, and possi-
bly the health and early development of their children.

Key words: Aboriginal, anaemia, mother, pregnancy, Torres Strait Islander.

Introduction

The ‘First Thousand Days’ from conception to around age
2 years is a time of rapid growth and neurological develop-
ment.1,2 Anaemia in pregnancy—defined as blood haemo-
globin levels below 110 g/L—is a concern because of
poorer health and pregnancy outcomes of mothers, and

also the potential detrimental effects on the health and
development of their children.1,3

Infections, inflammation and genetic conditions
(e.g. thalassaemia) can cause anaemia, as well as iron defi-
ciency and other nutritional deficiencies.3 Although an
essential nutrient, iron can have negative metabolic effects.4

To prevent damage, iron absorption is tightly regulated but
increases when iron requirements are high, as in preg-
nancy.4 The pregnant mother requires iron not only for her
immediate demands—increased blood, tissue growth—but
to provide iron stores to her baby.5 The main source of iron
for a baby in the first months of life is not breast milk or
infant formula but these iron stores acquired before birth.5

The high maternal iron requirements mean that anaemia in
pregnancy is usually due to iron deficiency and is a strong
predictor of early onset anaemia in the child.3,6 High rates
of early childhood anaemia are a continuing concern in
remote Aboriginal and Torres Strait Islander communities
of northern Australia.7,8
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Australian studies reporting anaemia in pregnancy include
studies from South Australia (unsupplemented control group:
11% anaemic, births 1997–1999, including 3.3% Aboriginal
mothers), Western Australia (6.2% anaemic >18 years, births
2005–2006, 7.3% Aboriginal and Torres Strait Islander
mothers) and for all births in South Australia 1999–2005
(7.1% anaemic, 2.5% Aboriginal and Torres Strait Islander
mothers).9–11 Higher rates of anaemia in pregnancy have been
reported for Aboriginal and Torres Strait Islander women
accessing antenatal care in Townsville (34.2% anaemic, births
2001–2003) and in two remote Northern Territory communi-
ties (50.0% anaemic, births 2004–2006).12,13

Anecdotal reports by health service providers in Far
North Queensland (Figure 1) indicate that anaemia among
Aboriginal and Torres Strait Islander mothers and their chil-
dren is also prevalent but published information is lacking.
Consequently, research has been undertaken to investigate
anaemia among Aboriginal and Torres Strait Islander
mothers and their children in Far North Queensland from
an intergenerational perspective. Here we describe anaemia
in pregnancy, and investigate associations between anaemia
and various maternal characteristics, health indicators, and
pregnancy outcomes of these mothers for a pregnancy and
birth between 2006 and 2010.

Methods

This is a retrospective cohort study using linked informa-
tion extracted from three existing health service data

collections for mothers resident in Far North Queensland,
in respect of pregnancies and births of their babies born
between 2006 and 2010.

Data sources: Electronic data systems used by health ser-
vice providers store confidential client information with
strict provisions for data security and confidentiality. How-
ever de-identified information may be released for research
purposes, subject to stringent processes to ensure data secu-
rity and confidentiality. The process of securing the neces-
sary approvals and release of a linked, de-identified dataset
has been described elsewhere.14 Briefly, data collections
accessed were the Queensland Perinatal Data Collection
(PDC); the Queensland Health Pathology Services Data Col-
lection (Auslab); and the community health services elec-
tronic record system, Ferret, used mainly in remote
locations of Far North Queensland (Supporting information
Table S1). Information extracted from Auslab had been
recorded from 2000 up to 2010, from Ferret from date of
rollout (see Figure 1), up to 2010 and from PDC from
2006 to 2010. Individual records were linked and de-
identified by the Queensland Health Statistical Services
Branch for release to the research group in May 2017.

Participants: Study data were extracted from these data
collections for two cohorts—the Cape York cohort and the
2009–2010 cohort.

The Cape York cohort includes mothers of Aboriginal
and Torres Strait Islander children born between 2006 and
2008, where the child had previously been included in an
unpublished health service review of childhood growth in
remote Cape York communities.

Figure 1 Far North Queensland: Hospital and Health Service boundaries, and location and year of rollout of the Ferret elec-
tronic health records system. Based on the information provided by the Ferret Support team, Queensland Health, May 2017.
Reproduced with permission of the Australian New Zealand Journal of Public Health.14
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The 2009–2010 cohort includes all Aboriginal and/or
Torres Strait Islander mothers with a PDC record for a birth
in 2009 or 2010 in Far North Queensland.

As children were recruited to the Cape York child
growth research after the neonatal period, information on
perinatal mortality is not available for the Cape York
cohort. Perinatal mortality information is available for
babies of the 2009–2010 cohort.

Ethics approval was granted by Queensland Health Far
North Queensland Human Research Ethics Committee
(HREC/15/QCH/50-980) in June 2015. Subsequent to
applications to the respective Data Custodians for data
release, approval under the Queensland Public Health Act
2005 was granted by the Director General of Queensland
Health in February 2016.

Variables and definitions: Anaemia in pregnancy was
defined as haemoglobin less than 110 g/L as used by
Queensland Health.15,16 Measurements of haemoglobin used
here are results of pathology laboratory measurements. Iron
deficiency was defined as Ferritin levels below 15 ug/L.15

Information recorded on the PDC includes mothers’ eth-
nicity, parity, pre-pregnancy weight, height, smoking in
pregnancy; birth status of babies—live/still born, gestational
age at birth. Other information was derived from PDC
records (maternal age, teenage mothers, body mass index
categories, prematurity and birthweight category) as defined
by the Australian Institute of Health and Welfare and the
National Health and Medical Research Council—see
Table S2.17–19 Pre-existing diabetes was defined as a fasting
oral glucose tolerance test result ≥7.0 mmol/L and/or a gly-
cated haemoglobin reading ≥6.5%. Gestational diabetes was
defined as an oral glucose tolerance test result ≥5.1 (fasting)
and/or 10.0 (1 hour) and/or 8.5 mmol/L (2 hours) among
women without pre-existing diabetes.16,20,21 For definitions
of hypertension, iron deficiency, low red cell folate (RCF)
and vitamin B12 levels, see Table S2. Information on food
insecurity, diet or nutrient supplements are not recorded in
these electronic data collections.

The Socio-Economic Index for Areas (SEIFA 2011) ranks
Australian Bureau of Statistics Statistical Local Areas (SLAs)
by deciles of relative socioeconomic advantage and disad-
vantage.22 A ranking of ‘1’ indicates a locality of greatest rel-
ative disadvantage while a ranking of ‘10’ indicates a
locality of greatest relative advantage.22 The appropriate
SEIFA decile ranking was allocated to each mother based
on her usual place of residence. For the purpose of this
analysis, SEIFA deciles (1–10) were reduced to two catego-
ries: SEIFA deciles 1 and 2 (the 20% most disadvantaged
SLAs in Australia) or SEIFA decile 3 or higher. These cate-
gories were selected as most of the mothers in this study
(71.1%) lived in SEIFA categories 1 and 2.

Statistical analysis: Categorical variables were described
using absolute and relative frequencies. The distribution of
numerical variables were assessed; symmetrically distributed
numerical characteristics were described using mean values,
SDs and ranges; numerical values with a skewed distribu-
tion (parity, Ferritin levels, baby’s gestational age at birth)
were described using median, interquartile ranges (IQRs)

and ranges. The prevalence of anaemia was presented with
95% confidence intervals (95% CIs).

Bivariate analysis: Characteristics of the mothers and their
pregnancy outcomes were compared between those
mothers who had been anaemic in pregnancy and those
who had not, using logistic regression.

Multivariable analysis: The following characteristics were
considered during multivariable analyses (Cohort
1 ‘2009–2010 cohort’ n = 1796; Cohort 2 ‘Cape York cohort’
n = 280). Variables with complete dataset were ethnicity of
mother, age of mother, SEIFA category for residence of
mother, five or more antenatal care visits, pregnancy induced
hypertension, birthweight of baby (Cohort 2: complete data-
set). Variables with missing values were: BMI category of
mother, parity, smoking during pregnancy, mother with pre-
existing diabetes, gestational diabetes, low RCF value before or
during pregnancy, low vitamin B12 value before or during
pregnancy, iron deficiency during pregnancy, birthweight of
baby (missing values Cohort 1). The number of missing values
for variables used in multivariable analyses is shown in
Tables 1–2 and Tables S1-S4.

‘Missing-ness’: Examination of patterns of missing data
showed data missing for some key variables; year of birth of
baby (that is, the cohort) was significantly associated with
missing body mass index (P < 0.001), missing parity
(P = 0.042), and missing iron status (P < 0.001), resulting
in more missing data for the Cape York cohort mothers.
Consequently it was decided to conduct analysis stratified
by cohort. Tables S3 and S4 provide more information on
missing values and patterns of ‘missing-ness’.

Multivariable general linear models for the binomial family
using the log link to estimate relative risks (RRs) were used to
identify independent risk factors for anaemia during preg-
nancy for the complete case analysis. Backward and forward
stepwise modelling procedures were initially conducted to
establish basic multivariable models for both cohorts. Charac-
teristics that were not part of the basic models were assessed
for potential confounding effects. A confounder was assumed
to be a variable that changed estimates of characteristics in the
basic model by 10% or more.23 Once a model was estab-
lished, all possible two-way interactions involving variables in
the model were assessed for statistical significance.

Multiple imputation: Multivariate multiple imputation was
conducted using Stata’s MI commands for sequential imputa-
tion using chained equations. Missing values were imputed
for BMI of mother; parity; smoking during pregnancy;
mother with pre-existing or gestational diabetes; iron defi-
ciency during pregnancy; and birthweight of baby. Low RCF
and vitamin B12 values before or during pregnancy were not
imputed because these characteristics were missing in close
to 80% of cases in both cohorts and they did not show sta-
tistically significant associations during bivariate or multivari-
able complete case analyses. Before imputation, patterns of
missing values were investigated and assumed to be ‘missing
at random’ in each cohort.24 Linear regression was used to
impute missing values of continuous characteristics; logistic
regression was used to impute missing values of dichoto-
mous characteristics. Imputation models were based on the

Anaemia in pregnancy

© 2018 The Authors. Nutrition & Dietetics published by John Wiley & Sons Australia, Ltd
on behalf of Dietitians Association of Australia

459



following variables: anaemia during pregnancy, pregnancy
induced hypertension, ethnicity, age, SEIFA index and ante-
natal care received. Twenty imputed datasets were created
for each cohort. Multivariable general linear models for the
binomial family using the log link to estimate RRs were used
to identify independent risk factors for anaemia during preg-
nancy for imputed data.

Results of multivariable models for complete case and
imputed data analyses are presented as RRs and 95% CIs.

P-values of less than 0.05 were considered statistically sig-
nificant. Analysis was conducted using Stata version 13 (Sta-
taCorp, Lakeway Drive, College Station, Texas).

Results

Data provided in May 2017 included information for 2332
mothers who gave birth to 2548 Aboriginal and Torres

Table 1 Prevalence of anaemia during the cohort pregnancy by characteristics of mothers, 2009–2010 cohort

Characteristics of mothers
(data available and data missing1)

Mothers
(n)

Mothers
with anaemia
in cohort
pregnancy (n)

Prevalence of
anaemia in
pregnancy,
% (95% CI)

P-values
(logistic regression)

All 1796 976 54.3% (52.0%, 56.6%) —

Ethnicity1 (complete dataset)
Aboriginal 910 493 54.2% (50.9%, 57.4%) Base
Torres Strait Islander 653 363 55.6% (51.8%, 59.4%) 0.58
Both Aboriginal and Torres Strait Islander 233 120 51.5% (45.0%, 58.0%) 0.465

Usual residence (complete dataset)
Cairns and Hinterland 1133 581 51.3% (48.4%, 54.2%) Base
Cape York 220 120 54.5% (47.9%, 61.2%) 0.385
Torres and Northern Peninsula Area 443 275 62.1% (57.5%, 66.6%) <0.001*

SEIFA category1 (complete dataset)
SEIFA 1 or 2 1276 719 56.3% (53.6%, 59.1%) 0.008*
SEIFA 3–10 520 257 49.4% (45.1%, 53.7%)

Teenage mother 376 230 61.2% (56.2%, 66.1%) 0.003*
Antenatal Care 5 visits or more1 (complete dataset),

n = 1417 (78.9%)
1417 770 54.3% (51.7%, 56.9%) 0.996

Smoking this pregnancy1 (1791 records—5 missing) 1022 567 55.5% (52.4%, 58.5%) 0.259
Body mass index categories2 (all ages—1675 measures—121 missing)1

Under weight (5.4%) 90 59 65.5% (55.5%, 75.6%) 0.152
Healthy weight (36.7%) 615 354 57.6% (53.6%, 61.5%) Base
Over weight (26.0%) 436 233 53.4% (48.7%, 58.1%) 0.185
Obese (31.9%) 534 246 46.1% (41.8%, 50.3%) <0.001*

Glucose tolerance
Pre-existing diabetes1 (1239 pathology measures—

557 missing)
75 45 60.0% (48.7%, 71.3%) 0.390

Gestational diabetes1 (793 pathology measures—
1003 missing)

141 77 54.6% (46.3%, 62.9%) 0.595

Pregnancy-induced hypertension1 (complete dataset) 92 58 63.0% (53.0%, 73.1%) 0.087
Nutrient status before/during cohort pregnancy

Ever iron deficient during cohort pregnancy1

(1133 pathology measures—663 missing)
672 452 67.3% (63.7%, 70.8%) <0.001*

Ever iron deficient before cohort pregnancy (561
pathology measures)

324 224 69.1% (64.1%, 74.2%) <0.001*

Low red cell folate before/during cohort
pregnancy1 (376 pathology measures—1420
missing), n = 66 (17.6%)

66 44 66.7% (55.0%, 78.3%) 0.785

Low B12 before/during cohort pregnancy1 (328
pathology measures–1468 missing), n = 63
(19.2%)

63 48 76.2% (65.4%, 87.0%) 0.202

1 Information on number of missing values provided for those variables used for multivariable analysis.
2 Criteria for body mass index categories for adults applied for mothers aged 18 years and older, and age-based criteria for mothers younger
than 18 years (where available, n = 1675).

* P-value less than 0.05.
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Strait Islander babies between 1 January 2006 and
31 December 2010 in Far North Queensland.

Exclusions: For the purpose of this report, non-
Indigenous mothers (n = 15) and mothers normally resi-
dent outside of Far North Queensland (n = 29) were
excluded. Births that were not the first birth in the cohort
years were excluded (n = 289). Mothers with missing infor-
mation for haemoglobin levels during pregnancy (n = 119)
were also excluded. Following exclusions, the resultant
dataset included information for 2076 Aboriginal and
Torres Strait Islander mothers who gave birth to 2095

babies including 19 sets of twins, between 2006 and 2010
(Figure 2).

The 2009–2010 cohort: After exclusions there were 1796
mothers of whom half (50.7%) were Aboriginal, 36.4%
Torres Strait Islander and 13.0% both Aboriginal and
Torres Strait Islander (Table 1). More than half were nor-
mally resident in the Cairns and Hinterland Health Service
District (63.1%), the remaining in Cape York (12.3%) or
the Torres Strait and Northern Peninsula Area (24.7%)
(Figure 1). Most mothers (71.1%) lived in localities with a
SEIFA ranking in the lowest or second lowest decile.22

Table 2 Prevalence of anaemia during the cohort pregnancy by characteristics of mothers, Cape York cohort

Characteristics of mothers (data available and data
missing1)

Mothers
(n)

Mothers with
anaemia in
cohort
pregnancy (n)

Prevalence of
anaemia in
pregnancy,
% (95% CI)

P-values
(logistic regression)

All 280 156 55.7% (49.9%, 61.6%) n/a
Ethnicity1 (complete dataset)

Aboriginal 249 140 56.2% (50.0%, 62.4%) Base
Torres Strait Islander, n = 16 (5.7%)2 16 — — 0.335
Both Aboriginal and Torres Strait Islander, n = 15

(5.4%)2
15 — — 0.775

Usual residence (complete dataset)
Cairns and Hinterland 18 9 50.0% (24.4%, 75.6%) Base
Cape York 261 146 55.9% (49.9%, 62.0%) 0.625
Torres and Northern Peninsula Area2 — — — n/a

SEIFA category1 (complete dataset)
SEIFA 1 or 2 255 144 56.5% (50.3%, 62.6%) 0.81
SEIFA 3–10 25 12 48.0% (27.0%, 69.0%)

Teenage mother 57 39 68.4% (56.0%, 80.9%) 0.032*
Antenatal Care 5 visits or more1 (complete dataset) 251 137 54.6% (48.4%, 60.8%) 0.265
Smoking this pregnancy1 (278 record—2 missing) 187 108 57.8% (50.6%, 64.9%) 0.257
Body mass index categories3 (all ages 107 measures—173 missing)

Under weight (23.4%) 25 14 56.0% (35.1%, 76.9%) 0.721
Healthy weight (35.5%) 38 23 60.5% (44.2%, 76.8%) Base
Over weight (25.2%)2 27 — # 0.033*
Obese (15.9%)2 17 — # —

Glucose tolerance2

Pre-existing diabetes1 (212 pathology measures—
68 missing)

10 — — 0.783

Gestational diabetes1 (140 pathology measures—
140 missing)

28 — # 0.006*

Pregnancy-induced hypertension1 (complete dataset)2 2 — — 0.097
Nutrient status (iron, folate, B12) before/during cohort pregnancy

Ever iron deficient during cohort1 pregnancy (136
pathology measures—144 missing)

54 34 63.0% (49.6%, 76.3%) 0.178

Ever iron deficient before cohort pregnancy (77
pathology measures—203 missing)

37 28 75.7% (61.2%, 90.2%) 0.022*

Low red cell folate before/during cohort pregnancy1

(59 pathology measures—221 missing)2
— — — 0.443

Low B12 before/during cohort pregnancy1 (51
pathology measures—229 missing)2

— — — n/a

1 Information on number of missing values provided for those variables used for multivariable analysis.
2 Numbers too small to report are shown as —.
3 Criteria for body mass index categories for adults applied for mothers aged 18 years and older, and age-based criteria for mothers younger
than 18 years (where available, n = 107).

* P-value less than 0.05.
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The mean age of mothers was 25.2 years (SD = 6.4) rang-
ing from 13 up to 48 years. One in five mothers (21.0%)
were teenagers. Median parity was two, ranging from 0 to
16. Most mothers (78.9%) had at least five antenatal health-
care visits in pregnancy. More than half (57.1%) smoked in
pregnancy. Mean body mass index of the mothers aged
18 years and over (measurements available n = 1535) was
27.7 (6.6) ranging from 16.0 to 56 kg/m2.

Among mothers with glucose tolerance results, 6.1%
(n = 1239) had pre-existing diabetes and 17.8% (n = 794)
had gestational diabetes. PDC records showed that 5.1%
had pregnancy-induced hypertension. Among mothers with
prior records of blood pressure 17.6% (n = 812), had
hypertension. More than half of the mothers with measures

of Ferritin had iron deficiency during (59.3%, n = 1133) or
before (57.8%, n = 561) the cohort pregnancy.

The Cape York cohort: The majority (88.9%) of these
mothers (n = 280) were Aboriginal and the remaining were
Torres Strait Islander (5.7%) or both Aboriginal and Torres
Strait Islander (5.4%) (Table 2). Nearly all (93.2%) were
usually resident in Cape York, 6.4% in Cairns and Hinter-
land Health Service District and one mother in the Torres
Strait and Northern Peninsula Area (Figure 1). Most
(91.1%) mothers lived in localities with a SEIFA ranking in
the lowest or second lowest decile.22

The mean age of these mothers was 25.0 years (SD =
6.4) ranging from 15 to 40 years. One in five (20.4%) were
teenagers. Median parity was two, ranging from nil to eight.

*Later births excluded so each mother included once only

•

Exclusions: 

•

Non-Indigenous mothers n = 15

Mothers – baby born between 2006 and 2010 in Far North Queensland   

n = 2,332* mothers (99.4%  Aboriginal and/or Torres Strait Islander)

n = 2,548 babies 

•

Mother not usually resident in far north Queensland n = 29

Baby’s birth episode NOT first birth episode in cohort years*:

Second birth episode in cohort years n = 197 

Third birth episode in cohort years n = 1 

Birth episode in BOTH cohorts - later births excluded n = 91 

n = 2,195 unique mothers, n = 2,215 unique babies (including 20 sets of twins) 

Describe mothers: 

n = 2,076  

Cape York Cohort (n = 280)  

2009-2010 Cohort (n = 1,796)

Mothers n = 339 

Describe pregnancy outcomes (babies at birth): 

n = 2,095 (includes 19 sets of twins)  

Cape York cohort (n = 283)  

2009-2010 cohort (n = 1,812)

Cape York Child Growth cohort 

information provided on: 

Babies n = 381  

(born 2006 to 2008) 

Mothers n = 1,993 

2009 & 2010 birth cohort 

information provided on: 

Babies n = 2,167 

(born 2009 OR 2010) 

Excluding n = 119 mothers with no haemoglobin measurement in pregnancy 

Figure 2 Flow chart: mothers and pregnancy outcomes showing study inclusions and exclusions.
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Most mothers (89.6%) had at least five antenatal health-care
visits in pregnancy. Many (67.3%) smoked in pregnancy.
Mean body mass index of the mothers aged 18 years and
over (measurements available n = 98) was 24.4 (5.8) rang-
ing from 16.1 to 37.7 kg/m2.

Where glucose tolerance results were available 4.7%
(n = 212) had pre-existing diabetes and 20.0% (n = 140)
had gestational diabetes. PDC records showed that 7.5% had
pregnancy-induced hypertension. Among mothers with prior
records of blood pressure, 20.6% (n = 272) had hyperten-
sion. Of those with measures of Ferritin, 39.7% (n = 54) had
iron deficiency during the cohort pregnancy while 48.1%
(n = 77) had iron deficiency before the cohort pregnancy.

2009–2010 cohort—Pregnancy outcomes: Among the 1812
babies born to these 1796 mothers, 53.9% were boys. Sev-
enteen (0.9%) were still born and there were 10 (0.6%)
neonatal deaths (Table S7). Among the liveborn babies
(n = 1795), median gestational age at birth was 39 weeks,
ranging from 22 to 42 weeks. Mean birthweight was
3240 g (SD = 649 g) ranging from 440 to 5430 g. About
1 in 10 babies were low birthweight (10.6%), premature
(11.4%) or macrosomic (9.6%) (birthweight ≥ 4000 g).

Cape York cohort—Pregnancy outcomes: Among the
283 babies born to these 280 mothers, 51.9% were boys
(Table S8). No information was available for perinatal mor-
tality for this cohort. Median gestational age was 39 weeks,
ranging from 27 to 42 weeks. Mean birthweight was 3097 g
(SD = 591 g) ranging from 800 to 5320 g. About one in
seven babies (13.8%) were low birthweight, 11.7% prema-
ture and some (4.6%) macrosomic (birthweight ≥ 4000 g).

Overall, more than half of the mothers (54.5% (95% CI:
52.4%, 56.7%)) had anaemia during pregnancy—2009 and
2010 birth cohort mothers: 54.3% (95% CI: 52.0%, 56.6%);
Cape York Child Growth mothers: 55.7% (95% CI: 49.9%,
61.6%). There was no significant difference in prevalence of
anaemia by cohort (P = 0.668). Compared to those not anae-
mic in pregnancy, mothers of the 2009-2010 cohort who
had anaemia in pregnancy were younger (mean age 24.8
(24.4, 25.2) v 25.7 (25.3, 26.1) P =0.003, had lower mean
BMI (27.0 (26.6, 27.4) v 28.4 (27.9, 28.9) P = <0.001),
higher parity (median parity 2 (IQR 1, 4) v 2 (1, 3) P =
0.02) and lower Ferritin levels (anaemic mothers median
Ferritin 14 (IQR 7,28) ug/L v non-anaemic mothers; 18.7
(10, 42) P = 0.039). Mothers with iron deficiency (P <0.001)
and those living in socio-economically disadvantaged locali-
ties (p = 0.008) were more likely to have anaemia in preg-
nancy but mothers who were obese were less likely to have
anaemia in pregnancy (P <0.001) (Table 1 and Table S5).
Mothers with anaemia in pregnancy had babies with higher
birth weights than babies of non-anaemic mothers (mean
grams 3269 (95% CI 3230, 3308) v 3205 (3159, 3252) P =
0.038) and had fewer low birth weight babies (8.5% low
birth weight babies (95% CI 6.9%, 10.4%) v 13.0% (10.9%,
15.5%) P = 0.002. No other differences were seen in preg-
nancy outcomes (Table S7). Compared to those not anaemic
in pregnancy, Cape York mothers who had anaemia in preg-
nancy had lower mean BMI (22.3 (20.9, 23.7) v. 26.0 (24.3,
27.7) P = 0.002) and tended to be younger though the

difference in age was not statistically significant (mean age
24.4 years (95% CI 23.4, 25.4) v. 25.9 (24.8, 27.0) P =
0.054). Mothers who were overweight (n = 9, P = 0.033)
were less likely to be anaemic as were mothers with gesta-
tional diabetes (n = 7, P = 0.006) but the number of these
mothers was small. No difference was seen in parity (anae-
mic mothers median parity 2 (IQR 1, 3) v 2 (1, 3) [P =
0.602). Similarly no difference was seen in Ferritin levels
(anaemic mothers; median Ferritin 20.8 ug/L (IQR
10.3,47.8) v. 25.5 (15.3, 57.3) P = 0.589) but mothers with
prior iron deficiency had more anaemia in pregnancy (P =
0.022) (Table 2 and Table S6). There were no differences in
pregnancy outcomes for anaemic and non-anaemic Cape
York mothers (Table S8). Results of bivariate comparisons of
mothers with anaemia with those without, and their preg-
nancy outcomes, are shown in Tables S5–S8.

Multivariable analysis 2009–2010 cohort: After controlling
for age, mothers who were iron deficient during pregnancy
were more likely to be anaemic (RR: 1.40, P < 0.001)
(Table 3; imputed data analysis). Mothers from relatively
advantaged localities (SEIFA decile 3 and above) were less
likely to be anaemic (RR: 0.86, P = 0.003), as were mothers
who were obese (RR: 0.87, P = 0.013).

Cape York cohort: After controlling for existing or gesta-
tional diabetes, only body mass index remained statistically
significant for these mothers (being obese: RR = 0.40,
P = 0.019) (Table 4; imputed data analysis).

Discussion

Among the Aboriginal and Torres Strait Islander mothers of
Far North Queensland described here, over half had anae-
mia in pregnancy (54.5%, n = 2076). This is much higher
than among pregnant women elsewhere in Australia but
similar to findings from two remote Northern Territory
communities, where 50% of mothers had anaemia in preg-
nancy.13 These results reflect the higher rates of anaemia
reported among Australian Indigenous people in recent
national health surveys.25

Although other conditions can cause anaemia, iron defi-
ciency is the ‘usual suspect’ as the cause of anaemia in preg-
nancy.15,26 Among the 2009 and 2010 birth mothers, for
whom data were more complete, analysis confirmed that iron
deficiency was strongly associated with anaemia in pregnancy.

Compared to the average Australian mother in 2016, the
mothers described here were younger, more likely to smoke
and they had less antenatal care.27 The prevalence of obe-
sity was higher among the 2009–2010 birth mothers,
although not the Cape York mothers. About one in four of
these Far North Queensland mothers had diabetes in preg-
nancy compared to about one in eight mothers Australia-
wide in 2016.27 Previous reports of the poor health and
nutrition of young Indigenous women in North Queens-
land also flagged the potentially detrimental intergenera-
tional effects.28 The pregnancy outcomes reported here,
with more premature and low birthweight babies, reflect
the poor nutrition and health status of these mothers. The
association of anaemia of mothers with increased birth
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weight of the babies may reflect their marginal nutrition sta-
tus, with the requirements of bearing a healthy weight baby
depleting the limited nutritional reserves of these mothers.

An unexpected finding was that obese mothers were less
likely to be anaemic than other mothers, though their rates
of anaemia (46.1%) were still high. It may be that the
higher food intake resulting in obesity provides a higher
nutrient intake. However, maternal obesity is never recom-
mended because of the negative health effects on the
mother and her baby.28 Instead, mothers need diets suffi-
ciently nutritious to meet their requirements without exces-
sive energy intakes.

There are limitations in this study, which used health ser-
vice information recorded during provision of routine care.
Some information of interest is not recorded on electronic data
collections such as indicators of food insecurity or nutrient
supplement use. Missing data for some key variables particu-
larly in the early years was a limitation. Some measurements
used in this analysis may have been available only for selected
mothers if clinical protocols prescribed specific pathology tests
for ‘high risk’ mothers. Examples include measurements of
glucose tolerance and Ferritin levels. Because ‘missing at ran-
dom’ is an assumption for multiple imputation where ‘missing
not at random’ was suspected, respective characteristics were
carefully analysed in alternative models.

Despite these limitations, the findings reported here are
consistent with the high rates of anaemia among young
Aboriginal and Torres Strait Islander children and preg-
nant women reported elsewhere in remote Australia.7,13 A
recent review has shown that food insecurity is associated
with increased risk of anaemia among women and young
children in high and low income countries.29 Food insecu-
rity and poor diet of Aboriginal and Torres Strait Islander
people have been documented in remote settings in
Australia.30,31

There is increasing evidence of the importance of a
nutrient-rich diet in pregnancy, not only for the mother but
for the physical health and cognitive development of her
child.1,32 A nutrient-rich diet helps prevents anaemia and
provides many nutrients needed for health. For mothers on
low incomes, high cost is a barrier to healthy eating espe-
cially in remote settings.33 Mothers with low iron status in
pregnancy can benefit from supplements—in addition to a
healthy diet—but reaching those with highest needs is chal-
lenging.34 Fortification of flour with folate appears to have
been especially effective at reaching vulnerable population
groups.35 But iron is a nutrient with potential for harm so
iron supplementation must be targeted to those with spe-
cific needs.4

Complementary interventions to improve food security,
promote good nutrition, and provide targeted iron supple-
mentation and/or fortification are needed, designed and imple-
mented in partnership with the Aboriginal and Torres Strait
Islander communities.36 Also essential are the policy commit-
ment and funding to develop, implement and evaluate these
interventions.37 To ‘Close the Gap’38 in the health, education
and economic status of Aboriginal and Torres Strait Islander
people in Far North Queensland compared to their non-

Indigenous peers, these high rates of anaemia in pregnancy
among Aboriginal and Torres Strait Islander mothers must be
reduced.
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describe rates of anaemia in pregnancy and health indica-
tors among Aboriginal and Torres Strait Islander mothers in
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and Torres Strait Islander mothers and their pregnancy out-
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Bivariate analysis – logistic regression
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Table S6 Cape York mothers - comparing mothers with
anaemia during the cohort pregnancy with mothers who
did not have anaemia during this pregnancy: Bivariate anal-
ysis – logistic regression

Table S7 Pregnancy outcomes - 2009–2010 births: compar-
ing those babies whose mother had anaemia in pregnancy
with those babies whose mother did not have anaemia in

pregnancy - results based on 1812 babies of whom 1795
were live born babies: Bivariate analysis – logistic regression

Table S8 Pregnancy outcomes - Cape York births: compar-
ing those babies whose mother had anaemia in pregnancy
with those babies whose mother did not have anaemia in
pregnancy (n = 283 - all babies live-born): Bivariate analysis
– logistic regression

Anaemia in pregnancy
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Food security in a sample of clients attending HIV
clinics in New South Wales: A cross-sectional study
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Abstract
Aim: The aim of this study was to determine the prevalence, demographics and location of food insecurity
(FI) among people living with HIV at six health sites in Sydney, Australia and to identify the factors relating to FI.
Methods: This was a cross-sectional study recruiting people living with HIV receiving HIV care from six sites across
the Sydney metropolitan area. The United States Department of Agriculture abbreviated six-item Subset Food Insecu-
rity Tool was used to assess FI and a demographic questionnaire was completed. Bivariate analysis was conducted to
investigate differences between variables. Descriptive and frequency statistics were used to collate the demographic
questionnaire and determine the prevalence of FI. All tests performed were two sided with a P-value of less than
0.05, or 95% confidence interval not overlapping, indicating a statistically significant association.
Results: Of the 162 participants 47% (n = 76) reported FI. The percentage of FI was found to be higher among the
females (61%, n = 8 out of 13), unemployed (65%), receiving a government pension (63%), with a lower perceived
health status (68%), a lower CD4 T cell count (60%), a detectable or unknown viral load (67%), and missed taking their
antiretroviral therapy either in the last week or month (64%). All of the six participants who were Australian Aborigi-
nal were food insecure.
Conclusions: The study finds evidence of associations between FI, employment, lower immune function and poorer
health outcomes for people living with HIV in Sydney.

Key words: Australia, food security, health outcomes, HIV.

Introduction

Food security exists: ‘when all people, at all times, have
physical, social and economic access to sufficient, safe and
nutritious food, which meets their dietary needs and food
preferences for an active and healthy life’.1

For people living with HIV (PLHIV) in Australia the cur-
rent prevalence of food insecurity (FI) is unknown. It is
estimated that there were 25 313 PLHIV in Australia in

2015, however, data on the number of PLHIV in Sydney is
not available.2 In recent times, there has been an increasing
number of referrals to HIV dietitians in Sydney to assist
PLHIV to access healthy food, educate them on how to eat
healthily on a budget and where to access food aid and
food distribution sites.

FI of PLHIV in Sydney was studied in 2007 and 2009.
In 2007, they found of the 196 PLHIV, the prevalence of FI
with hunger was 21%, FI without hunger was 10% (total
31%) and food security was 69%.3 In 2009, of 304 PLHIV
53% reported some form of FI. It was also seen that
respondents on a pension were more likely to have FI than
those receiving other sources of income.4 The most recent
Australian Health Survey; Nutrition and Physical Activity
(2011–2012) reported that around 3.3% of people were liv-
ing in a household in New South Wales (NSW) that, in the
previous 12 months, had run out of food and had not been
able to afford to buy more and 1.1% went without food
when they could not afford to buy any more.5 Those who
are food insecure have been found to be unemployed6 and
from marginalised communities such as asylum seekers7

and the Australian Indigenous population.8 Many PLHIV in
Australia are also members of these population groups.
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Australia is a resource rich setting much like Canada and
the United States of America who have reported high rates
of FI among PLHIV using a validated food security assess-
ment tool from the US Department of Agriculture (USDA)
that tested for occurrence and frequency of FI.9 In the
Canadian studies, the prevalence of FI in two separate
cohorts of PLHIV on antiretroviral therapy (ART) was
71 and 73%. The factors that were found to be significantly
associated with FI were younger age, unstable housing,
lower incomes, and tobacco and illicit drug use.10,11 In San
Francisco USA, a cohort study of PLHIV found that over
half (53.6%) were food insecure. The factors associated
with increased amounts of FI were being white, recent
‘crack’ use, a lack of health insurance, poor physical and
mental health and having a low CD4 T cell count.12 The
negative impact of FI on CD4 T cell count is important
because the CD4 T cell count serves as the major laboratory
indicator of immune function in patients who have HIV. A
low CD4 count is a significant predictor for poor treatment
outcome and prognosis.13,14

PLHIV are faced with challenges such as poor mental
health, stigma and discrimination, are at higher risk of co-
morbidities such as; cancer, cardiovascular disease, diabetes
mellitus and bone disease, and have an increased mortal-
ity.15 Some PLHIV living in Sydney, Australia experience
homelessness, live in boarding houses or crisis accommoda-
tion due to social or economic circumstances. This can
compromise their ability to prepare and store food that is
in accordance with the Australian Guide to Healthy Eating.

In Sydney, Australia during March 2013, a pilot study
determined the internal validity, usability and sensitivity of
the validated USDA six-Item Subset Food Insecurity Tool
using a convenience sample of 20 clients from a community
HIV service. The tool was considered suitable after the pilot
study as it was validated, uncomplicated and has a low par-
ticipation burden, taking approximately 3 minutes to com-
plete via telephone call.

The aims of the study were to determine the prevalence
of FI among PLHIV, the geographical location of the areas
highest in FI and to identify the factors associated with FI.

Methods

This was a cross-sectional study recruiting PLHIV receiving
HIV care from six sites. These six sites were in four health
districts covering a large geographical area of Sydney from
the inner city to the outer suburbs. The sites included two
sexual health clinics, one hospital HIV clinic, one HIV out-
patient clinic and two community-based multidisciplinary
teams. The time of recruitment varied from each site and
took approximately 3 months. All six sites were recruited
over a 3 year period (2013–2016). The eligibility criteria
for this study were: being older than 18 years of age, diag-
nosed HIV positive and receiving HIV care from one of the
six sites. The exclusion criteria consisted of those who had
moderate to severe level of cognitive impairment, residing
in supportive accommodation where meals are provided or
newly diagnosed with HIV in the last 6 months. The

recruitment process varied depending on the type of nutri-
tion service. The community dietitians sent out consent
forms via mail to clients, they returned them and then were
telephoned. The outpatient clinics had consent forms in the
waiting rooms where clients could fill out and then the die-
titian would telephone the client at a different time to com-
plete the questionnaire.

The questionnaire was both a food security assessment
tool and a demographic questionnaire. The USDA abbrevi-
ated six-item Subset Food Insecurity Tool (Appendix I)
was used to assess FI.16 This validated tool classified food
security as: food secure, food insecure without hunger, and
food insecure with hunger. For statistical analysis, both
food insecure measures were used to define the outcome as
binary indicator (food secure vs food insecure). The demo-
graphic questionnaire collected gender, age, postcode, HIV
infection duration (years), CD4 T cell count (cells/uL), HIV
viral load, medication adherence, self-rated health status,
ethnic background, level of education, income source and
employment status. Variables were grouped into two
groups to complete the significance statistical tests and
odds ratio. Employment status was grouped as either
employed or unemployed, education level was classified as
completing final year of secondary school and higher versus
lower than completing final year of secondary school and
CD4 t cell count was grouped as less than 500 and
500 cells/mm3 and above.

The study was approved by the Human Research Ethics
Committees of the Sydney Local Health District, Sydney
South West Health District, South East Sydney Local Health
District and North Sydney Local Health District.

Bivariate analysis was conducted to investigate differ-
ences between variables for those who were food secure
and food insecure. Analysis of descriptive and frequency
statistics from the demographic questionnaire and the
prevalence of FI is shown in summary in Table 1. χ2 tests
were used to compare categorical variables, in instances
where expected counts were small (<5), Fisher exact test
were used. To assist in developing the 2 x 2 matrix, vari-
ables were grouped into two variables. These were food
insecure versus food secure, employed versus unemployed
and a CD4 T cell count of more than or equal to 500 cells/
mm3 versus a CD4 T cell count of less than 500 cells/mm3.
All tests performed were two sided with a p-value of less
than 0.05, or 95% confidence interval (CI) and can be
found in Table 2. Data were analysed using SPSS version
23.0 (IBM Corp, 2013).

Results

Between April 2013 and July 2016, 162 clients completed
both the USDA abbreviated six-item Subset Food Insecurity
Tool and the demographic questionnaire. Of the 162 clients,
47% (n = 76) reported FI. Of those that reported FI, 43%
(n = 33) clients were food insecure without hunger and
57% (n = 43) clients were food insecure with hunger. The
remaining 53% (n = 86) clients enrolled in this study
reported being food secure.

Food insecurity among people living with HIV
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Table 1 Baseline descriptive characteristics and their association with food security among HIV positive clients

Food
secure (n = 86)

Food
insecure (n = 76)

Total
(n = 162)

Values are number of participants (%) or median (Q1, Q3)
Sociodemographic

Age Years 51 (40, 60) 52 (45, 57) 51 (43, 59)
Gender Male 81 94% 68 89% 149 92%

Female 5 6% 8 11% 13 8%
Background Australian 48 56% 50 66% 98 60%

Australian Aboriginal/
Torres Strait Islander

0 0% 6 8% 6 4%

Pacific Islander 1 1% 0 0% 1 1%
Asian 11 13% 6 8% 17 10%
European 16 19% 6 8% 22 14%
American 2 2% 3 4% 5 3%
African 1 1% 2 3% 3 2%
Other 2 2% 1 1% 3 2%
New Zealand 0 0% 1 1% 1 1%
Unknown 5 6% 1 1% 6 4%

Site

Redfern Health Centre 17 20% 19 25% 36 22%
HIV Outreach Darlinghurst 11 13% 25 33% 36 22%
The Albion Centre 33 38% 17 22% 50 31%
Liverpool HIV Team 11 13% 13 17% 24 15%
St Vincent’s Network 0 0% 0 0% 0 0%
Clinic 16 RNSH 14 16% 2 3% 16 10%

Socioeconomic
Employment Not currently employed 33 38% 61 80% 94 58%

Employed part time 1 1% 4 5% 5 3%
Employed as casual/temporary 5 6% 3 4% 8 5%
Employed full time 27 31% 1 1% 28 17%
Retired 14 16% 3 4% 17 10%
Student 3 3% 2 3% 5 3%
Other 0 0% 0 0% 0 0%
Volunteer 2 2% 2 3% 4 2%
Unknown 1 1% 0 0% 1 1%

Income

Salary 6 7% 3 4% 9 6%
Pension 37 43% 65 86% 102 63%
Superannuation 0 0% 2 3% 2 1%
Inheritance 9 10% 0 0% 9 6%
No income 29 34% 5 7% 34 21%
Other 2 2% 1 1% 3 2%
Unknown 3 3% 0 0% 3 2%

Education <final year
secondary school

18 21% 27 36% 45 28%

≥final year secondary school 68 79% 49 64% 117 72%
Clinical

Perceived health Poor 7 8% 10 13% 17 10%
Fair 15 17% 36 47% 51 31%
Good 37 43% 20 26% 57 35%
Excellent 25 29% 10 13% 35 22%
Unknown 2 2% 0 0% 2 1%

CD4 (cells/uL) 0–300 10 12% 15 20% 25 15%
301–500 12 14% 18 24% 30 19%
501–1000 42 49% 28 37% 70 43%
1001+ 9 10% 4 5% 13 8%
Unknown/not answered 13 15% 11 14% 24 15%

HIV viral load
(<20copies/mL)

Undetectable 75 87% 56 74% 131 81%
Detectable 5 6% 10 13% 15 9%

A. Langton et al.

470 © 2018 State of New South Wales. Nutrition and Dietetics © 2018 Dietitians Association of Australia



Table 1 shows the prevalence of client characteristics
subdivided by food security status. Overall, clients who
identified as being food insecure were likely to be female,
Australian Aboriginal, reside in the inner city, be unem-
ployed, receiving a government pension, have a lower per-
ceived health status, a lower CD4 T cell count, a detectable
or unknown viral load and missed taking their ART’s either
in the last week or month.

Table 2 shows that employment status and CD4 count
were significantly associated with FI among PLHIV.

Figure 1 shows the highest FI areas in the Sydney Metro-
politan area from the five sites. The local health districts
which are closest to the Sydney Central Business District,
South Eastern Sydney and Sydney Health District had the
greatest prevalence of FI South West Sydney, North Sydney
and ‘other’ health districts reported less incidence of FI
among the study participants.

Discussion

FI has been identified as an increasing issue in Sydney pre-
viously and this study provided up to date information on

the current issue. The findings in this study were higher
than in 2007 and marginally lower than in 2009, being
31% in 2007, 53% in 2009 and 47% in 2016.3,4 It was not
unexpected to find that PLHIV in Sydney who were food
insecure had higher rates of unemployment and perceived
their health as poor or fair. These findings are consistent
with similar studies which reported a relationship between
FI unemployment and poor health for PLHIV.10–12

From 1997 to 2013 the Australian Commonwealth
Department of Health and Ageing conducted six compre-
hensive surveys on PLHIV in Australia.17 The latest pub-
lished results from 2013 support our findings that PLHIV
have low rates of being in full time employment, often due
to the impact of HIV disease management rather than will-
ingness or skill, and high rates of receiving a social security
income. These factors result in many PLHIV living below
the poverty line and facing a regular challenge to afford
food or to choose between food and HIV medication.17

A relationship between FI and a low CD4 T cell count was
observed but a conclusive assessment cannot be made based
on the results. The literature to date has mixed findings on
this relationship. In a study conducted in the US on

Table 1 Continued

Food
secure (n = 86)

Food
insecure (n = 76)

Total
(n = 162)

Unknown/not answered 6 7% 10 13% 16 10%
Medications

Ever missed ARV yes 28 33% 37 49% 65 40%
no 57 66% 38 50% 95 59%
N/A 1 1% 1 1% 2 1%

How many
times missed
medication in
past week?

0 20 23% 17 22% 37 23%
1 4 5% 7 9% 11 7%
2 3 3% 5 7% 8 5%
3 1 1% 2 3% 3 2%
>3 0 0% 4 5% 4 2%
N/A 57 66% 37 49% 94 58%
Unknown/not answered 1 1% 4 5% 5 3%

How many
times missed
medication in
past month

0 19 22% 16 21% 35 22%
1–4 8 9% 7 9% 15 9%
5–8 0 0% 3 4% 3 2%
9+ 1 1% 4 5% 5 3%
4 0 0% 2 3% 2 1%
N/A 57 66% 37 49% 94 58%
Unknown/not answered 1 1% 7 9% 8 5%

ARV, antiretroviral therapy; N/A, not applicable; RNSH, Royal North Shore Hospital.

Table 2 Factors associated with food insecurity among HIV positive clients

Food
secure (n = 86)

Food
insecure (n = 76)

Total
(n = 162)

OR
(95% CI) P value

Employment Employed 33 8 41 5.39 0.00
Unemployed 52 68 120 (2.30–12.65)

CD4(cells/uL) Greater than 500 51 32 83 2.04 0.026
Lower than 500 35 44 79 (0.93–3.70)

Values are number of participants (%) or median (Q1, Q3).

Food insecurity among people living with HIV
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592 PLHIV who had completed ≥4 food security assessments
over a 10-year period, increases in CD4 counts were on aver-
age 99.5 cells less for individuals with a least one episode of
FI, compared with those who were consistently food
secure.17 Another study found that FI was not independently
associated with low CD4 counts, but more likely after
adjusted analysis to be associated with an unsuppressed HIV
viral load. Viral load is used to assess progression of the
infection and is an important indicator of antiretroviral treat-
ment. One explanation that was provided was that in these
studies that have shown a relationship with CD4 and FI par-
ticipants may or may not have been on ART whereas in this
study all participants were on ART.17,18 The increase in CD4
count could have been due to marked improvements in the
virological response because taking ART, and not necessarily
linked to being food secure or not. Overall, the participants
reported a fair compliance with ART medication in both
groups (FI = 50%, food secure = 66%) and there was a dif-
ference found between the groups (FI = 49% vs food
secure = 33%) when asked if they had ever missed their ART
medication.

FI and the geographical areas in which it appeared to be
predominant in the Sydney region are the inner city loca-
tions which are known to be well populated by gay and
single Caucasian males. These individuals may be more
likely isolated because of an absence of family, sexual dis-
crimination and/or HIV stigmatisation.19 The geographical
area that had the least incidence of FI was the north shore
of Sydney. The outer western suburbs, known for its cul-
turally and linguistically diverse (CALD) and emerging cul-
tures, also showed less incidence of FI. This result does not
reflect the current literature that associates CALD as a high
FI risk factor.20 This is possible, as there were only a mini-
mal number of CALD HIV positive people recruited into
the study due to language barriers in the absence of quali-
fied registered translators. This is a geographical area which
requires further research.

This study had limitations; due to the nature of the
HIV nutrition clinics and how the dietitians operated and
the recruitment methods were different, which could
have affected numbers recruited at some sites. Only
PLHIV who attended public health clinics were recruited
and those receiving their care from private medical ser-
vices were not. According to ethics approval the ques-
tionnaire could only be administered by telephone,
which prevented the questionnaire from being completed
face to face in the clinics which may have influenced
recruitment.

The questionnaire was only validated for English
speakers and language was not an assessment item in the
demographics. Both these factors would have affected the
number of CALD clients recruited and this may explain
why we had higher prevalence of food security among this
group compared to other research.

Other limitations of the study were that illicit drug use
was not assessed. In Sydney Australia, there is a high use of
the illicit drugs in this sample HIV population which may
still contribute to FI which could have confounded the
results.21 Finally, even though females and Australian
Aboriginal people were more likely to be FI the recruitment
numbers were too small for analysis and comment.

Over the long recruitment period there has been a rise in
food costs, drug use and restrictions to eligibility to the Dis-
ability Support Pension that may have affected FI that were
not considered in this study.

This local research has identified FI as an issue for
PLHIV in Sydney, Australia. It hopes to educate those
working in the HIV field to be more aware of this issue
when seeing clients such as: medical officers when consid-
ering an ART regime; other health professionals being
aware of free or inexpensive food services they can refer
clients to or to ask questions around this issue when
speaking to clients; the non-government sector who work
primarily with advocacy and education to add FI to the
agenda and hope to increase funding and partnerships
with cheap food outlets. This research has highlighted the
need for further research of FI in other clinical areas and
populations and its implications on health and lifestyle
outcomes.

In conclusion, FI is highly prevalent among PLHIV in
Sydney who are female, Australian Aboriginal, unemployed
and receiving a government pension. This study identifies
those who are at risk of FI and suggests suitable service
interventions which aim to minimise the burden of the dis-
ease trajectory by improving food access among this popu-
lation group.
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ethnicity, sex and cardiometabolic risk factors in
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Abstract
Aim: The purpose of the present study was to determine the association of unhealthy dietary food items with cardio-
metabolic risk factors with and without sociodemographic factors.
Methods: This cross-sectional study used data available to the public from the National Health and Nutrition Survey
(NHANES) 2009–2010 where unhealthy food consumption was based on responses to the Dietary Screener Question-
naire (unique to this NHANES cycle), and cardiometabolic risk factors were based on laboratory results, anthropomet-
ric measures, interview and examination questions for 2045 adults aged 20–69 and belonging to four racial/ethnic
groups: 473 Mexican Americans (MA); 267 Other Hispanics (OH); 389, non-Hispanic Blacks (NHB) and 916 non-
Hispanic Whites (NHW) (characterised by NHANES).
Results: A higher percent of MA, followed by OH and NHB, consumed soft drinks as compared to NHW. Consump-
tion of fried potatoes was over 75% across groups and was associated with higher odds dyslipidaemia (high non-HDL
cholesterol) in the reduced model: OR = 1.38 (1.10, 1.73), P = 0.009 and full model: OR = 1.50 (1.15, 1.96),
P = 0.005. All unhealthy foods measured were consumed more often by males as compared to females.
Conclusions: Dyslipidaemia was associated with fried potato consumption and marginally with processed meats.
Dietary interventions, tailored to specific populations, are needed to determine if substituting healthy foods in place
of unhealthy ones will improve cardiometabolic outcomes.

Key words: cardiovascular disease, hypertension, non-HDL cholesterol, race/ethnicity, waist-to-height ratio.

Introduction

Cardiometabolic risk is a condition with high likelihood of
developing atherosclerotic cardiovascular disease and diabe-
tes.1 Dyslipidaemia, central obesity and high blood pressure
are central cardiometabolic risk factors and can be con-
trolled largely by diet. Changes in dietary behaviour are
essential to counteract cardiometabolic dysfunction.2 Spe-
cific foods, rather than nutrients, are determinants of cardi-
ometabolic risk.3–5 Diets high in seeds, nuts, fruit and fish
have been found to lower blood pressure, preventing or
controlling hypertension (HTN).2,6

Conversely, unhealthy foods (high calorie with low
nutritional benefit, containing excess sodium, sugar or satu-
rated fat) have been associated with cardiometabolic

dysfunction. Adults eating at fast food restaurants, where
fried potatoes and processed meats are prominently avail-
able, had poorer cardiometabolic outcomes than their coun-
terparts eating at sit-down restaurants for a cohort of Black
and White adults from the Coronary Artery Development
in Young Adult Study.7 Diets high in sodium, indicative of
high processed food intake, and low in fruits and vegeta-
bles, high systolic blood pressure and high body mass
index, were among the main contributing factors to mortal-
ity in a cohort of Brazilian adults.8 Processed red meat has a
higher cardiometabolic risk as compared to unprocessed
red meat primarily due to the high sodium content.9 Meta-
analysis of prospective cohort studies indicated that sugar-
sweetened beverages increase the risk of type 2 diabetes.10

The proposed mechanism of increased diabetes risk for
consumption of sugar-sweetened beverages is an increase in
body weight which leads to cardiometabolic dysfunction;
however, further studies are needed to confirm the
mechanism.11

Consumption of unhealthy foods may differ by sex and
race/ethnicity. Diet contributes to health disparities for
many cardiometabolic conditions in the U.S. populations of
Blacks, Asians and Hispanics.12 Health-related dietary dis-
parities may also be due to low socioeconomic status and
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often present as diets high in saturated fat and salt, while
low in fruits, vegetables and whole grains.12 Higher fre-
quency of consumption of fast food (which is notably high
in saturated fat and salt) was found for Blacks as compared
to Whites, males and individuals with the lowest education
level.13

Increasing fruits and vegetables may not negate the cardi-
ometabolic damage from unhealthy foods.14 Given the obe-
sity epidemic, designing interventions to improve
cardiometabolic health should consider substitution of
unhealthy for healthier foods as opposed to adding foods
that increase total calories. The aim of the present study
was to determine the association of unhealthy food items
and cardiometabolic risk factors with and without sociode-
mographic factors, adjusting for age and tobacco use. It was
hypothesised that (i) inadequate fibre intake (<14 g/1000
kcal) was expected to be present in approximately 90% of
the adult population15 and (ii) odds of having unhealthy
dietary items will be higher for those persons with a cardio-
metabolic risk factor (dependent variable for each model:
high waist-to-height ratio (WHtR) (a measure of central,
visceral obesity); high non-HDL cholesterol (non-HDL-C)
(a measure of dyslipidaemia) and HTN in the reduced
model (adjusting for age and tobacco use) and in the full
model (adjusting for race/ethnicity, sex, education level, age
and tobacco use).

Methods

This cross-sectional study was reported in accordance with
the STrengthening the Reporting of OBservational studies
in Epidemiology statement16 and uses data acquired and
generated from the National Health and Nutrition Examina-
tion Survey (NHANES) 2009–2010. This cycle included a
unique addition of a dietary screening questionnaire with
consumption of unhealthy foods. NHANES is a program of
studies designed to assess the health and nutritional status
of adults and children in the United States by combining
interviews and physical examinations. NHANES uses a
complex, multistage probability sample design to obtain a
representative sample of the civilian non-institutionalised
population of the United States. Details about the surveys
are available at the website.17 For respondants aged
12–69 years, the dietary screening questions were asked at
the mobile examination centre (MEC) during the MEC
interview, by trained interviewers using the computer-
assisted personal interviewing with periodic quality control
during the data collection.18 The participants in the present
study are from the fasted subsample of the MEC and
include 2045 adults aged 20–69 years and belonging to
four racial/ethnic groups classified by NHANES: 473 Mexi-
can Americans (MA); 267 Other Hispanics (OH); 389 non-
Hispanic Blacks (NHB) and 916 non-Hispanic Whites
(NHW). The fifth racial/ethnic category (Others) had insuf-
ficient sample size and was filtered out. The sample weight
for the MEC fasted subsample was applied in the analysis
plan to reduce bias. The data used for the present study
were publicly available. Prior to public release, the study

protocol (continuation of Protocol No. 2005–06) was
approved by the NCHS Research Ethics Review Board.19

Separate informed consent forms were signed by partici-
pants for the interview and health examination. Participants
in the present study read, understood and signed informed
consent forms for the interview and health examination.

Unhealthy food consumption was based on responses to
the Dietary Screener Questionnaire, and cardiometabolic
risk factors were based on the laboratory results, anthropo-
metric measures, interview and examination questions. The
Dietary Screener Questionnaire (DSQ) was developed in
collaboration with the Risk Factor Monitoring and Methods
Branch of the National Cancer Institute, National Institutes
of Health for inclusion in the NHANES 2009–2010 sur-
vey.17 DSQ is composed of 26 questions asking about the
frequency of consumption of selected foods and drinks in
the past month to capture intakes of fruits and vegetables,
dairy/calcium, whole grains/fibre, added sugars, red meat
and processed meat.20 The following unhealthy dietary
items included in the present study: soft drinks; sports/
energy drinks; fried potatoes and processed meats were val-
idated against multiple 24-hour recalls. Responses were
coded ‘yes’ for any frequency and ‘no’ for stating zero times
in the past month. Soft drinks were considered affirmative
by a yes response to drink regular soda or pop that contains
sugar over the past month and did not include diet soda.
Sports/energy drinks were among sweetened fruit drinks,
sports or energy drinks such as Kool-Aid, lemonade, Hi-C,
cranberry drink, Gatorade, Red Bull or Vitamin Water. Fruit
juices made at home with added sugar were included, but
diet drinks or artificially sweetened drinks were not
included. Consuming fried potatoes was affirmative if a
value other than ‘no’ was given for the past month and con-
sidered eating any kind of fried potatoes, including French
fries, home fries or hash brown potatoes. An affirmative
response for processed meats was any value over the past
month other than ‘no’ by the aid of a picture card and con-
sidered bacon, lunch meats or hot dogs. Inadequate fibre
intake was considered below 14 g/1000 kcal21 and calcu-
lated using grams of fibre and energy, provided as variables
by NHANES, from the first 24-hour dietary recall. Soluble
and insoluble dietary fibres are non-digestible carbohy-
drates and lignin that are fermented by bacteria in the colon
and are protective against cardiometabolic diseases.22

Cardiometabolic variables (laboratory and anthropometric
measures) used in the present study included measurements
of inadequate cholesterol and body weight. Non-HDL-C was
calculated by subtracting HDL from total cholesterol. Ade-
quate cholesterol was considered Non-HDL-C of <130 mg/dL
based on the American Association of Clinical Endocrinolo-
gists’ (AACE) guideline for moderate cardiovascular risk in
persons with type 2 diabetes.23 WHtR was used as a proxy
measurement for visceral obesity.24,25 Waist circumference
(cm) was divided by height (cm). Based on the work of Ash-
well24 and Swainson et al.,25 a cutoff point of 0.59 was used
for visceral obesity. HTN was considered if measured first-
reading of systolic blood pressure was 130 mmHg or greater,
or diastolic blood pressure was 80 mmHg or greater, or the

Unhealthy food and cardiometabolic risk

© 2018 Dietitians Association of Australia 475



individual reported taking medication for blood pressure.
Tobacco use was considered affirmative by answering yes to
having used tobacco or nicotine within the past five days.

Quantitative variables constructed for sociodemographics
included race/ethnicity (discussed in the participant and
sample number section of methods), age and education.
Age groups were formed as follows: 20–24; 35–49 and
50–69 years for participant characteristics; however, it was
left as a continuous variable for the models. Education level
was collapsed from four to five categories by combining less
than 9th grade with 9th–11th grade without a high-school
diploma or general equivalency diploma (GED). The new
education categories were as follows: less than a high-
school degree; high-school degree or GED; some college or
associate degree; college degree or above.

All data were analysed with the Statistical Package for
Social Sciences (SPSS, version 24, IBM, New York, USA)
with the module for complex sample design. The sample
weights used were for the fasted subsample of the MEC. All
analysis considered the differential probabilities of selection
and the complex sample design, with SPSS, using the
Taylor series linearisation. A P-value of less than 0.05 (two-
sided) was considered statistically significant. Listwise dele-
tion was applied to missing data for the unweighted sample
because less than 2% of the cases were missing at random.
Participants’ characteristics were presented as percent, 95%
CIs and performed with cross-tabulations by race/ethnicity,
sex and age-group. Reduced and full logistic regression
models were conducted for unhealthy foods and sociode-
mographics for major cardiometabolic risk factors: high
non-HDL-C, high WHtR and HTN.

Results

The present study used data from applying the inclusion
criteria for participants with fasting laboratory samples.
Details of how this subsample was determined are available
from the NHANES website.17 The characteristics of the
study population by sex and race/ethnicity are presented in
Tables 1 and 2, respectively. Males have a higher percent
reporting consumption of all unhealthy foods measured:
soft drinks sports/energy drinks, fried potatoes, and pro-
cessed meats and higher cardiometabolic risk factors as
compared to females. MA (80%), followed by NHB (74%)

and OH (68%), had a higher percent reported consumption
of soft drinks as compared to NHW (55%). Sports/energy
drinks were reported consumed more often by NHB (67%),
MA (63%) and OH (61%), as compared to NHW. The con-
sumption of fried potatoes was the highest for NHW as
compared to other groups. Processed meat intake was
reported over 80% of participants for all groups; however,
OH had the lowest percent of the groups. MA had the low-
est percent of inadequate fibre intake as compared to other
groups; however, all groups were had over 80% of inade-
quate fibre intake. Of the cardiometabolic risk factors, HTN
was significantly higher in men as compared to women and
in NHB as compared to other groups and MA and OH had
significantly lower tobacco use as compared to NHB
and NHW.

There were significant differences in the consumption of
unhealthy foods across age-groups (data not shown).
Approximately, 75% of 20–34 year olds, 60% of
35–49 year olds and 50% of 50–69 year olds reported con-
suming soft drinks. The trend was similar for sports/energy
drink consumption with approximately 70% of 20–34 year
olds; 50% of 35–49 year olds and 35% of 50–69 year olds
(P < 0.001). Higher percent from the oldest group, 22.8
(20.1, 25.6) as compared to the youngest group, 11.7 (7.9,
17.0) reported ‘no’ for consuming fried potatoes
(P = 0.001). The middle group had the lowest percent: 9.7
(7.9, 13.1), followed by the youngest group: 11.2 (8.3,
15.0), as compared to the oldest group 15.5 (12.0, 19.7)
for reporting no consumption of processed meats
(P = 0.013). All groups reported over three-quarters eating
fried potatoes and over 80% reporting eating processed
meats. Higher percent of fibre consumption per energy
intake was calculated for 50–69 year olds, (12%), as com-
pared to 20–14 year olds (7%) (P = 0.046); albeit, all
groups had over 85% of inadequate fibre intake.

The hypotheses were partially supported. Inadequate
fibre intake was present in over 90% of the adult popula-
tion (Table 1). There was some association with unhealthy
foods and cardiometabolic dysfunction (Table 3). Models
for unhealthy diet items and cardiometabolic risk factors
are shown in Table 3. Fried potato consumption was asso-
ciated with high non-HDL-C in the reduced and full model.
Unhealthy foods were not associated with WHtR or HTN.
Higher odds of WHtR, an indicator of visceral fat, were

Table 1 95% CI unhealthy foods and cardiometabolic risk factors by sex

Parameter Males Females Total P-value

Soft drinks (yes) 67.3 (63.3, 71.0) 53.5 (49.8, 57.1) 60.5 (57.4, 63.5) <0.001
Sports/energy drinks (yes) 58.2 (54.3, 61.9) 45.0 (41.7, 48.4) 51.7 (48.6, 54.7) <0.001
Fried potatoes (yes) 85.0 (81.3, 88.2 80.3 (77.2, 83.1) 82.7 (80.0, 85.1) 0.025
Processed meats (yes) 89.7 (86.7, 92.1) 85.9 (82.7, 88.6) 87.8 (85.4, 89.9) 0.032
Dietary fibre (<14 g/1000 kcal) 92.3 (89.1, 94.7) 88.8 (86.9, 90.5) 90.6 (88.6, 92.2) 0.032
Non-HDL-C (>130 mg/dL) 63.0 (59.2, 66.7) 55.1 (49.6, 60.4) 59.0 (55.5, 62.4) 0.016
WHtR (>0.59) 38.8 (33.7, 44.1) 47.2 (44.5, 49.9) 43.0 (39.8, 46.3) 0.004
Hypertension (≥130/80 mmHg) 45.5 (37.5, 53.8) 35.7 (30.8, 41.0) 40.6 (35.0, 46.5) 0.003
Tobacco/nicotine last five days 30.6 (25.2, 36.4) 23.1 (20.4, 26.1) 26.9 (24.2, 29.7) 0.034
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found for females. Lower education was associated with
high WHtR and HTN. Non-Hispanic Blacks had higher
odds of HTN, adjusting for diet, education, tobacco use
and age.

Discussion

Cardiometabolic outcomes and reporting any consumption
of unhealthy foods varied by race/ethnicity, sex and age-
group in the present study. Dyslipidaemia, as measured by
high non-HDL-C, was marginally higher in Hispanics
(MA and OH) as compared to NHW. Tobacco use and
HTN were significantly higher in NHB compared to other
groups. All measured cardiometabolic risk factors: high
WHtR, high, non-HDL-C and HTN were determinants of
cardiometabolic mortality for person with low education.26

Health behaviour intervention designs should consider edu-
cation level, cost of and access to healthy foods, as well as
race/ethnicity, sex and age.

The present study was the first to examine the inclusion
of specific unhealthy foods with cardiometabolic risk factors
considering race/ethnicity, sex and age-groups in
U.S. adults. Unhealthy food consumption varied by race/
ethnicity, sex and age-group. Greater percent of minorities
(MA, OH, NHB) reported consuming sugary beverages: soft
drinks (>66%) and sports/energy drinks (>60%) as com-
pared to NHW (55%, 46%, respectively). Our findings
agreed with Han and Powell27 who found that, among
U.S. children and adults, racial minorities, persons of low
education and income were more likely to drink sugar-
sweetened beverages as compared to NHW. Implications of
these finding can be used in forming dietary interventions
targeting specific groups. The current findings that approxi-
mately 90% of U.S. adults have inadequate fibre intake cor-
responded to those of Clemens et al.;15 however, we found
MA consumed higher fibre compared to other races/ethnici-
ties. As soft drink intake was also highest for MA as com-
pared to other groups, substitution of already consumed
produce, high in fibre and water for soft drinks may be fea-
sible. While processed meats, such as cold-cuts, hot dogs
and bacon, were consumed more often by NHW, efforts
should be made to make lean meat a convenient and
appealing option for this population.

Over three-quarters of the population reported consum-
ing fried potatoes which was associated with dyslipidaemia
as measured by high non-HDL-C (>130 mg/dL). A review
of fast food consumption and cardiometabolic risk indi-
cated that high frequency of fast food consumption was
associated with dyslipidaemia.28 Their results corroborate
with our findings as fast foods generally contain processed
meats and fried potatoes. Acrylamide, a carcinogen, forms
with fried potatoes, because of the availability of carbohy-
drate, oil and the high temperature.29 Fried potato con-
sumption, when classified with all fried foods, was
associated with greater cardiometabolic risk.30

Over 80% of the population reported consuming and
processed meats which was marginally associated with high
HDL-C. Inflammatory markers that contribute toT
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Table 3 Logistic regression models for unhealthy foods and cardiometabolic risk factors

Parameters Reduced model Full model

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

Model 1: High non-HDL-C
Soft drinks (yes) 2.36 (0.86, 1.83) 0.219 1.10 (0.76, 1.59) 0.609
Sports/energy drinks (yes) 1.04 (0.90, 1.20) 0.566 0.97 (0.83, 1.14) 0.737
Fried potatoes (yes) 1.38 (1.10, 1.73) 0.009 1.50 (1.15, 1.96) 0.005
Processed meats (yes) 1.49 (0.99, 2.26) 0.057 1.48 (0.97, 2.27) 0.069
Age (years) 1.03 (1.02, 1.04) <0.001 1.03 (1.02, 1.04) <0.001
Tobacco use (yes) 0.96 (0.77, 1.21) 0.725 0.89 (0.69, 1.16) 0.374
Race/ethnicity — 0.063
MA 1.48 (0.99, 2.20) ns 0.054
OH 1.56 (1.09, 2.24) ns 0.018
NHB 1.00 (0.75. 1.35) ns 0.981
NHW (reference) 1.00

Sex (male) 1.45 (1.09, 1.94) 0.015
Education — 0.151
<high school 1.55 (1.01, 2.39) ns 0.046
High school diploma or GED 1.28 (0.79, 2.06) ns 0.292
Some college or AA degree 1.12 (0.77, 2.62) ns 0.544
College degree or more (reference) 1.00

Model 2: High WHtR
Soft drinks (yes) 1.26 (0.97, 1.63) 0.079 1.15 (0.86, 1.54) 0.316
Sports/energy drinks (yes) 1.03 (0.74, 1.42) 0.859 1.02 (0.72, 1.45) 0.898
Fried potatoes (yes) 1.06 (0.76, 1.48) 0.725 1.09 (0.78, 1.53) 0.576
Processed meats (yes) 1.24 (0.79, 1.97) 0.375 1.24 (0.78, 1.95) 0.337
Age (years) 1.03 (1.03, 1.04) <0.001 1.03 (1.02, 1.04) <0.001
Tobacco use (yes) 0.86 (0.62, 1.21) 0.360 0.72 (0.50, 1.05) 0.081
Race/ethnicity — 0.057
MA 1.11 (0.82, 1.49) 0.471
OH 0.86 (0.64, 1.15) 0.284
NHB 1.08 (0.78, 1.49) 0.633
NHW (reference) 1.00 —

Sex (male) 0.74 (0.61, 0.91) 0.006
Education — 0.001
<High school 2.90 (1.91, 4.41) <0.001
High school diploma or GED 2.29 (1.55, 3.39) <0.001
Some college or AA degree 2.54 (1.73, 3.73) <0.001
College degree or more (reference) 1.00 —

Model 3: Hypertension
Soft drinks (yes) 1.20 (0.97, 1.48) 0.092 0.97 (0.76, 1.24) 0.804
Sports/energy drinks (yes) 1.26 (0.84, 1.88) 0.253 1.10 (0.71, 1.70) 0.652
Fried potatoes (yes) 0.98 (0.70, 1.37) 0.890 0.98 (0.72, 1.70) 0.984
Processed meats (yes) 1.11 (0.82, 1.51) 0.890 1.07 (0.78, 1.47) 0.647
Age (years) 1.07 (1.06, 1.08) <0.001 1.07 (1.06, 1.08) <0.001
Tobacco use (yes) 0.93 (0.63, 1.38) 0.704 0.74 (0.51, 1.08) 0.113
Race/ethnicity — 0.003
MA 0.89 (0.57, 1.38) 0.573
OH 0.68 (0.40, 1.83) 0.676
NHB 2.34 (1.35 4.04) 0.005
NHW (reference) 1.00 —

Sex (male) 1.91 (1.28, 2.85) 0.004
Education — 0.036
<High school 1.97 (1.26, 3.08) 0.006
High school diploma or GED 2.02 (1.24, 3.30) 0.007
Some college or AA degree 1.83 (1.15, 2.90) 0.014
College degree or more (reference) 1.00 —

GED, general equivalency diploma; MA, Mexican American; NHB, non-Hispanic Blacks; NHW, non-Hispanic Whites; ns, not
significant (as the P value of the variables race/ethnicity and education were P > 0.05); non-HDL-C, non-HDL cholesterol (sum of all other
components of serum cholesterol); OH, Other Hispanic; WHtR, waist-to-height ratio.
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cardiometabolic disorders, C-reactive protein, interlukin-6
and homocysteine were higher for persons who ate pro-
cessed meats from a large, multi-ethnic population study.31

Higher homocysteine and haemoglobin A1c were associated
with higher processed meat consumption in British
adults.32

As the addition of healthy foods, such as fruits and vege-
tables, has not been shown to negate unhealthy diet on car-
diometabolic risk outcomes,14 substitution of healthy foods
for unhealthy ones or elimination may be a sounder health
strategy; albeit, there are limited studies supporting this
claim. Elimination of unhealthy foods by social marketing
worked as a strategy for young adults to reduce their con-
sumption of junk food.33 These strategies have yet to be
applied in Black and Hispanic neighbourhoods. In poorer
neighbourhoods, fast food media targeted to Blacks and
Hispanics, together with lower prices than supermarkets,
contribute to high consumption of soft drinks, fried and
processed foods in these populations.34

The present study had several limitations. The result can
be generalised to U.S. adults, aged 21–69 years, of the
major racial/ethnic groups (MA, OH, NHB and NHW) in
the early twenty first century; albeit, results may differ for
Asian Americans, multi-racial Americans and older adults.
Limited types of unhealthy foods were considered; the
absolute quantities consumed of unhealthy foods were not
measured. The magnitude of unhealthy food consumption
may be overestimated as comparisons were none/little ver-
sus moderate/high. Food consumption was measured as a
single time-point, may have recall bias and may not reflect
yearly diet. The strength of the study was the use of objec-
tively measured anthropometrics and laboratory data,
which represented the U.S. population, allowing compari-
sons among racial/ethnic groups.

The relationship of unhealthy foods with cardiometabolic
risk has yet to be established. In conclusion, different pro-
portions of unhealthy food consumption were found by
race/ethnicity, sex and age-group. Persons of the lowest
education level had the highest odds of all cardiometabolic
risk factors, adjusting for race/ethnicity, sex and age. Stud-
ies establishing type and amount of unhealthy foods con-
sumption with cardiometabolic risks are needed.
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Abstract
Aim: To investigate the association between adherence to the Dietary Approaches to Stop Hypertension (DASH) diet
with food security and weight status in adult women.
Methods: This cross-sectional study was carried out in 227 women—20–50 years of age—who were referred from
10 health centres. Dietary intakes were assessed using validated food frequency questionnaires. The DASH score
was calculated using the Fung method based on eight food and nutrient components (high intake of fruits, vegeta-
bles, whole grains, nuts and legumes, low-fat dairy, low intakes of red and processed meats, sweetened beverages
and sodium). The United States Department of Agriculture (USDA) household food security questionnaire was used
to assess food security status.
Results: The prevalence of food insecurity was 33.9%. A greater percentage of overweight and obese people were
in the food insecure group (P = 0.006). In addition, the prevalence of overweight and obese people was lower with
greater adherence to the DASH dietary pattern (P = 0.017). After controlling for age and energy intake, participants
in the highest tertile of adherence to DASH diet had 66% lower odds of overweight and obesity than those in the low-
est tertile (odds ratio (OR): 0.34; 95% confidence interval (CI): 0.15; 0.79). This relationship of DASH diet tertile and
overweight and obesity was significant for both food secure women (OR: 0.54, 95% CI: 0.23; 0.97) and food insecure
women (OR: 0.35, 95% CI: 0.06; 0.42).
Conclusions: Adherence to the DASH diet is associated with a reduced risk of overweight and obesity, based on
body mass index, in both food secure and insecure Iranian women.

Key words: DASH diet, food security, obesity, weight status, women.

Introduction

The Dietary Approaches to Stop Hypertension (DASH) is a
healthy dietary pattern1 rich in fruit and vegetables, low in
moderate-fat dairy products, legumes and nuts and low in
saturated fatty acids, sodium, added sugars and refined
carbohydrates.2,3 It is thought that this dietary pattern will

help to prevent cardiovascular disease by improving blood
pressure and weight status.4,5 The DASH dietary pattern
may also improve blood glucose control and blood lipid
profiles in adults with type 2 diabetes.6

Food security is a factor that influences dietary patterns
and adequacy and is defined as all people at all times hav-
ing access to enough food in order to have a socially accept-
able, diverse and healthy diet.7 Some variables that
associate with food insecurity include loss of food aid, job
loss or lack of fixed occupation, age, ethnic minority and
low education of the head of household.8 As summarised in
a recent review, food insecurity may lead to weight loss
bacause of lack of food or may be obesogenic due to
unhealthy diets higher in calorically dense foods.9 Although
the literature shows mixed results, food insecurity without
hunger may have a stronger effect to be obesogenic in
women than in men.9 Furthermore, other risk factors,
including hypertension, may be more prevalent in food
insecure populations because of decreased nutritional

S. Tabibian, MSc Student
E. Daneshzad, MSc, PhD Candidate
N. Bellissimo, PhD, Associate Professor
N.R. Brett, PhD, Postdoctoral Fellow
A.R. Dorosty-Motlagh, PhD, Professor
L. Azadbakht, PhD, Professor
Correspondence: L. Azadbakht, Department of Community Nutrition,
School of Nutritional Sciences and Dietetics, Tehran University of
Medical Sciences, PO Box 1416643931, Tel: (+98) 2188955569;
Fax: (+98) 2188984861, Tehran, Iran.
Email: azadbakhtleila@gmail.com

Accepted May 2018

© 2018 Dietitians Association of Australia 481

AA
  AA

DD
D

ie
ti

ti
an

s 
As

so
ci

at
io

n
ofof

 A
us

tr
al

ia

Nutrition & Dietetics 2018; 75: 481–487 DOI: 10.1111/1747-0080.12440

http://orcid.org/0000-0002-5955-6818


adequacy and dietary diversity.10 Specifically, several stud-
ies have reported that food insecurity is linked to lower
Healthy Eating Index scores,11 because of diets being lower
in fruits and vegetables12,13 and higher in empty calories.9

Obesity is a global epidemic in both developed and
developing countries, and has a multitude of negative
psychological, physical and economic consequences.14,15 As
mild-to-moderate food insecurity likely associates with
obesity because of unhealthy dietary patterns, it is impor-
tant to understand how food insecurity relates to adherence
to the healthy dietary pattern of the DASH diet. Currently,
no studies have examined the association of adherence to
the DASH diet, food security and weight status. Further-
more, although the prevalence of food insecure households
in the USA is 15%,16 the prevalence in urban centres in
Iran was shown to be 44%, with almost twice as many
women as men being food insecure.17 Thus, the present
study was conducted to determine the relationship between
adherence to the DASH diet with food security and weight
status in women in Iran.

Methods

The present study adhered to the STrengthening the Report-
ing of OBservational studies in Epidemiology’s principles for
conducting and disseminating observational studies. This
cross-sectional study was conducted in 227 women, who
were recruited from the 10 health centres of the Tehran
University of Medical Sciences (TUMS). Multistage cluster
sampling was performed, and some centres related to TUMS
were selected randomly. Women referred to these selected
centres, for any reason, could be included in the present
study. The questionnaires were collected with the informed
consent of all participants who had the criteria for entering
the study. Inclusion criteria included women being
20–50 years of age, being Iranian, being non-migrant, not
pregnant or lactating, not being postmenopausal and not
having diseases such as diabetes, cardiovascular disease,
cancer, liver dysfunction or kidney dysfunction. All partici-
pants completed the demographic, food security and food
frequency questionnaires (FFQs). The present study was
approved by the research council of the School of Nutritional
Sciences and Dietetics (number: 9411323010), TUMS.

The women’s weight was measured to the nearest 0.1 kg,
wearing minimal clothing and without shoes, by a digital
scale (SECA, Hamburg, Germany). Height was measured to
the nearest millimetre with an inflexible measuring rod.
Body mass index (BMI) calculated as weight in kilogram
divided by height in metres square. Weight status was cate-
gorised based on BMI, with BMI less than 18.5 being
underweight, BMI 18.5–24.9 being healthy weight and
BMI ≥ 25 being overweight and obesity. The waist circum-
ference was measured to the nearest millimetre using a tape
measure, from the narrowest area between the last rib and
the navel.18 Waist circumference greater than 88 cm con-
sidered as abdominal obesity. Physical activity was evalu-
ated based on metabolic equivalents × h/d (Met.h/d) by
recording activity over 24 hours.19 Frequency and time

spent on activities of light, moderate, strong and intense
activity levels were determined, and the level of physical
activity of individuals was calculated as Met.h/d.19

The dietary intakes of women over the last year were eval-
uated using a semi-quantitative FFQ including a list of
168 food items that had been validated previously.20 The
values listed for each meal were converted to gram per day
by using a household scale guide.21 We assessed the DASH
score based on the Fung method that assesses food and nutri-
ents consumption and emphasised to increase or decrease
their consumption.22,23 The DASH dietary pattern focuses on
eight food groups (fruits, vegetables, whole grains, nuts and
legumes, low-fat dairy products, red and processed meat,
sodium and sweetened beverages),22 where the high con-
sumption of the first five groups and the low consumption of
meat, sweetened beverages and salt are desirable.22 In the pre-
sent study, individuals were classified into deciles based on
the intakes from the food groups. In the epidemiological
studies, to find the relationship exposure with outcome, the
subjects are ranked and compare the highest rank to lowest
rank. Therefore, according to sample size, each decile of the
sample was assigned points. The lowest decile of intake for
fruit, vegetables, whole grains, nuts and low-fat dairy prod-
ucts was given 1 point, and the highest intake decile was
given 10 points. For sodium, red and processed meats, and
sweetened beverages, low intake was desired. Therefore, the
lowest intake decile was given a score of 10 points and the
highest intake decile was given 0 point. Finally, we summed
the resulting eight component scores to obtain an overall
DASH adherence score of 8–80, with a higher score denoting
better overall adherence to the diet.

The 18-item USDA questionnaire,24 which examines
household food security in the last 12 months, was used.
This questionnaire has been validated in previous studies in
Iran25 Scoring of the questionnaire is as follow: the options
including ‘often correct’, ‘sometimes correct’, ‘almost every
month’, ‘some months’ and ‘yes’ were given one point. The
options including ‘not true’, ‘only 1 or 2 months’ and ‘no’
were given zero points. A score of 0–2 points was categorised
as food secure, 3–7 points as food insecure without hunger,
8–12 points as food insecure with moderate hunger and a
score of ≥13 points as food insecure with severe hunger.

The relationship between qualitative variables and house-
holds’ food security classes was determined with the chi-
square test. The relationship between quantitative variables
and household food security classes was assessed by one-way
analysis of variance. The dietary intakes of individuals were
compared using covariance analysis and by adjusting for the
effect of age and energy intake among tertiles of DASH adher-
ence. The prevalence of overweight and obesity and abdomi-
nal obesity in the tertiles of DASH adherence was measured
using the chi-square test. To determine the relationship
between DASH diet and overweight or obesity, logistic regres-
sion was used by adjusting for confounding factors such as
energy intake, age, physical activity, oral contraceptive pill
consumption, economic situation and marital status in differ-
ent models, based on the previous data in Iranian women.26

We evaluated the odds of having food insecurity among
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tertiles of DASH adherence with binary logistic regression.
Statistical analyses were performed using SPSS version 16
(SPSS Inc, Chicago, IL, USA). P < 0.05 was considered statis-
tically significant. DASH dietary pattern and food security
were considered as an independent and a dependent variable,
respectively.

Results

The mean age, weight, waist circumference and BMI were
33.5 � 8.3 years, 68 � 12.5 kg, 87 � 11 cm and
25.9 � 4 kg/m2, respectively. The prevalence of food insecu-
rity in the women was 33.9%, of which 25.1% were food
insecure without hunger and 8.8% were food insecure with
moderate and severe hunger. Therefore, 66% of the popula-
tion were food secure. Because of the low percentage of food
insecurity with severe hunger, two groups of food insecurity
were combined with moderate and severe hunger. Table 1
shows the distribution of demographic and anthropometric
characteristics by food security status among participants.

Findings from chi-square tests showed that food insecurity
was associated with age, education and occupation of partici-
pants, head of household education and occupation, having
a child under 18-year-old, and number of people employed
in the household and BMI category (P < 0.05).

The dietary intakes of participants are shown based on
the eight nutritional components of DASH dietary pattern
(Table 2). Intake of fruits, vegetables, red meat and low-fat
dairy products was significantly lower in the food insecure
group (P < 0.05). There was no significant difference in
terms of macronutrient intake among DASH dietary scores.
However, participants following the DASH dietary pattern
had significantly greater intakes of potassium, calcium,
magnesium, vitamin C, B1, B2, beta–carotene and dietary
fibre, with lower intakes of sodium.

A greater adherence to DASH was associated with a
lower BMI in the women (P = 0.017) (Table S1, Supporting
information). Association between food insecurity and
DASH adherence was investigated by calculating the preva-
lence of food insecurity in the tertiles of DASH adherence.
In addition, this association was evaluated in unadjusted
binary logistic regression models (Table 3). The odds of
food insecurity were negatively related to DASH tertile
(P = 0.017) with the highest tertile of DASH adherence,
having 60% lower odds of food insecurity than the lowest
tertile (95% confidence interval (CI): 0.19–0.8).

There was no correlation of DASH adherence with over-
weight and obesity in the crude model (P = 0.18) (Table 3).
However, after adjustment for age and energy intake, the
odds of overweight and obesity among women in the high-
est tertile of DASH adherence were 66% lower than the
lowest tertile (model 1, 95% CI: 0.15–0.79). Similarly, after
adjusting for the age and energy intake, smoking, physical
activity, oestrogen consumption and familial history of dia-
betes and stroke (model 2), there was a significant inverse
relationship between DASH diet adherence and overweight
and obesity (P < 0.038). After adjusting for confounding
variable in model 3, the odds of obesity decreased in two
secure and insecure groups (food secure women: odds ratio
(OR): 0.54, 95% CI: 0.23–0.97; food insecure women: OR:
0.35, 95% CI: 0.06–0.42). Finally, increased adherence to
the DASH diet was not significantly associated with abdom-
inal obesity in the crude model or the models adjusted for
confounding variables (Table 3).

Discussion

In the present study, there was a greater prevalence of over-
weight and obesity in the food insecure group of Iranian
women. Furthermore, DASH dietary score in both food
secure and food insecure women negatively associated with
the BMI category. However, DASH dietary score did not
associate with waist circumference. The findings of this
cross-sectional study suggest a relationship between adher-
ence to DASH diet and the risk of overweight and obesity,
based on the BMI category, but not waist circumference, in
food insecure and food secure women.

Table 1 Comparison of demographic and anthropometric
characteristics of Iranian women by food security status
category (n = 227)

Characteristics

Food
insecure
(n = 77)

Food
secure

(n = 150) P-value(a)

Body mass index (kg/m2)
<18.5 4 (5.2) 1 (0.7) 0.006
18.5–25 24 (31.2) 74 (49.3)
>25 49 (63.6) 75 (50)

Education of women
Diploma and less 76 (98.7) 38 (25.3) 0.0001
College education 1 (1.3) 112 (74.7)

Job of women
Housewife/other 12 (15.6) 78 (52) 0.0001
Free job/employee 65 (84.4) 72 (48)

Children under 18-year-old
Yes 29 (37.7) 35 (23.3) 0.018
No 48 (62.3) 115 (76.7)

Household economic level
Weak 76 (98.7) 41 (27.3) 0.001
Average 1 (1.3) 54 (36)
Desirable 0 (0) 55 (36.7)

Head of the household occupation
Free job/administrative

manage/employee
34 (44.2) 140 (93.3) 0.0001

Worker/other 43 (55.8) 10 (6.7)
Head of household education
Diploma and less 77 (51.3) 77 (100) 0.0001
College education 0 (0) 73 (48.7)

Employed member (s) of the household
0–1 55 (71.4) 59 (39.3) 0.0001
2–3 84 (56) 21 (27.3)
≥4 7 (4.7) 1 (1.3)

Data are: n (%).
(a) χ2 test was used for all variables to compare food security status
categories.
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The present study showed that there was greater preva-
lence of overweight and obesity, based on the BMI cate-
gory, in the food insecure women. Likely leading to food
insecurity, was the lower education status and the lower
household economic level in food insecure compared to
food secure women. The observed food insecurity and
weight status relationship agrees with previous cross-
sectional data in women from the USA.27 Furthermore, in
the present study, consumption of fruits, vegetables, low-
fat dairy products and meat was lower in the food inse-
cure group compared to the food secure group. Similarly,
2003–2010 National Health and Nutrition Examination
Survey data,27 and Canadian cross-sectional data reported
that food insecurity associated with unhealthy dietary pat-
terns because of low consumption of fruits, vegetables,
and meat or higher intakes of added sugars.27 This pattern
of intake may partially reflect the higher cost of healthier
foods, such as lean meat, fish and some fresh vegetables
and fruits. The food insecure group in the present study
had a higher prevalence of women with children <18 years
of age (37.7%) compared to the food secure group
(23.3%). Interestingly, an American study of ~8000
women reported that food insecure mothers are at a

higher risk of obesity compared to food insecure women
without children,28 because of the gendered nature of
childcare where mothers are prioritising the diet of chil-
dren ahead of their own diet.

Both food secure and food insecure women in the pre-
sent study had a lower risk of overweight and obesity in
the highest tertile of the DASH diet. Although the DASH
diet was designed to lower cardiometabolic risk, high con-
cordance with the DASH diet may also decrease the risk of
obesity, as shown in previous studies in women.26,29 As it
is likely that only a high concordance with the DASH diet
will lower the risk of obesity, it is logical that the over-
weight and obesity risk of the middle DASH tertile in the
present study was not different from the lowest DASH
tertile. In the present study, women in the highest DASH
tertile consumed greater amounts of fruits, vegetables, low-
fat dairy products, whole grains, legumes, nuts and multi-
ple micronutrients compared to lower tertiles. The highest
DASH tertile also had a lower sodium intake compared to
other tertiles. In observational studies, the consumption of
vegetables and fruits has associated with lower risk of obe-
sity.30 However, based on a 2014 meta-analysis of rando-
mised trials, fruit and vegetable intake may not relate to

Table 2 The dietary intakes of participants across food security status and tertiles of the Dietary Approaches to Stop Hyper-
tension (DASH) eating pattern (n = 227)

Food security Tertiles of DASH score

Food groups
Food insecure
(n = 77)

Food secure
(n = 150) P-value

1 (n = 80)
Cut-point
<40.90

2 (n = 76)
Cut-point
41–47

3 (n = 71)
Cut-point
>47.01 P-value(a)

Fruit 145 � 144 376 � 203 0.0001 227 � 2.1 328 � 2.2 453 � 2.4 0.0001
Vegetables 329 � 222 352 � 170 0.030 253 � 2.1 344 � 2.2 448 � 2.3 0.0001
Meat 93 � 50 140 � 76 0.0001 89 � 0.71 95 � 0.74 102 � 0.79 0.330
Nuts/legume 38.5 � 25 45 � 32 0.132 34 � 0.34 41 � 0.36 53 � 0.38 0.0001
Fats and oils 16 � 10.46 16 � 10.38 0.798 16 � 0.12 15 � 0.13 16 � 0.14 0.896
Whole grains 121 � 77 123 � 80 0.873 93 � 0.8 117 � 0.94 161 � 0.9 0.0001
Low-fat dairy 368 � 231 555 � 293 0.0001 354 � 3.1 481 � 3.3 658 � 3.5 0.0001
Sweet beverages 52 � 84 55 � 66 0.785 65 � 0.8 56 � 0.9 42 � 1 0.189
Nutrients
Protein (g) 74 � 22 79 � 35 0.266 78 � 0.21 76 � 0.22 78 � 0.24 0.770
Fat (g) 63 � 26 66 � 28 0.401 65 � 0.19 65 � 0.2 64 � 0.2 0.897
Carbohydrate (g) 339 � 108 325 � 117 0.380 328 � 0.4 329 � 0.4 333 � 0.4 0.627
Cholesterol (mg) 170 � 102 221 � 158 0.010 187 � 1.5 205 � 1.6 222 � 1.7 0.225
Sodium (mg) 5002 � 2531 5046 � 2983 0.912 6400 � 28 4683 � 29 3856 � 31 0.0001
Potassium (mg) 3031 � 1210 3300 � 1622 0.201 2888 � 11 3194 � 11 3587 � 12 0.0001
Magnesium (mg) 246 � 89 274 � 131 0.099 251 � 0.88 263 � 0.93 281 � 0.99 0.034
Calcium (mg) 946 � 389 1021 � 446 0.212 904 � 3 997 � 3 1098 � 4 0.0001
Fibre (g) 16 � 7 17 � 11 0.646 15 � 0.09 17 � 0.1 19 � 0.1 0.012
Folic acid (mg) 284 � 109 313 � 204 0.236 307 � 1.6 291 � 1.7 312 � 1.8 0.569
Vitamin C (mg) 125 � 6.6 131 � 4.7 0.045 100 � 6.02 131 � 6.17 157 � 6.36 0.0001
Vitamin B1 (mg) 1.94 � 0.41 1.87 � 0.29 0.139 13.5 � 0.62 15.3 � 0.64 16.4 � 0.66 0.006
Vitamin B2 (mg) 1.84 � 0.05 2.04 � 0.03 0.002 1.86 � 0.05 1.96 � 0.05 2.1 � 0.05 0.005
Beta–Carotene (μg) 633 � 87 718 � 63 0.0439 464 � 85 674 � 87 957 � 89 0.0001
Vitamin B6 (mg) 1.5 � 0.45 1.67 � 0.32 0.074 1.58 � 0.04 1.62 � 0.04 1.71 � 0.04 0.122
Vitamin B12 (mg) 3.44 � 0.1 4.25 � 0.141 0.001 3.8 � 0.19 3.9 � 0.2 4.15 � 0.21 0.500

(a) Adjusted for energy intake. Analysis of covariance (ANCOVA) test was used to test for differences among tertiles or between food security
status groups. The bold P-values represent significant P-values (P < 0.05).
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weight loss, because the most important factor for weight
loss is energy restriction. Simlarly, low-fat dairy
products,31–33 legumes34,35 and whole grains36 have nega-
tively associated with obesity in observational studies.
Effects of these foods on weight maintenance may be due
to low energy density, high fibre intake,34,35 protein37 con-
tent or micronutrients like calcium.38 Lastly, a lower
sodium intake paired with a higher potassium intake, as in
the highest tertile of the DASH diet, was related to lower
odds of being hypertensive, especially in women.39

Although the DASH diet score negatively associated with
overweight and obesity based on the BMI category, this
relationship was not seen when using waist circumference
as a marker of abdominal obesity. It is possible that this
lack of statistical relationship may be due to the influence
of lifestyle or environmental factors, including that food
insecurity and low household income may be temporary, or
could change seasonally. However, it is also possible that
the DASH diet score associated differently with BMI tertiles
and waist circumference categories in women because of
the differences between these measures of weight status.
Women with higher BMI may have more adiposity than
those in the healthy BMI category, but accumulation of adi-
pose tissue could happen in the gluteal-femoral region,
which is associated with lower cardiovascular disease risk
than abdominal obesity.40 Gluteal-femoral adipose accumu-
lation is commonly referred to as the pear-shaped body
type and is more common in women than men.40 As BMI
is not able to differentiate among body types, when

associating diet and food security status with obesity in
women, waist circumference may be a better marker of obe-
sity and disease risk than BMI.

The present study was novel in that it is the first study,
to our knowledge, that has associated food security with a
particular food pattern (DASH pattern) and overweight and
obesity risk. However, the present study had a number of
limitations. First, by design, cross-sectional work is not able
to elucidate cause and effect relationships. Also, due the
cross-sectional design, it cannot be ascertained whether
food insecurity in households was temporary or chronic.
Furthermore, although both BMI and waist circumference
were measured, more accurate assessments of adiposity
may help to further clarify how obesity risk relates to the
interaction of diet pattern and food security status. Lastly,
future work would be strengthened by the measurement of
cardiometabolic parameters including blood pressure, blood
lipids and fasting blood glucose.

In conclusion, the findings of the present study showed
that in Iranian women, food insecurity and low DASH die-
tary score both increase the risk of overweight and obesity,
based on BMI categories. Longitudinal studies are needed
to confirm these findings.
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Table 3 Odds ratios of overweight and obesity based on body mass index categories and waist circumference across the ter-
tiles of adherence to the Dietary Approaches to Stop Hypertension (DASH) eating pattern

Tertiles of DASH score

Model

1 (n = 80)
Cut-point
<40.90

2 (n = 76)
Cut-point
41–47

3 (n = 71)
Cut-point
>47.01 P value(a)

Food insecurity 1 0.978 (0.5–1.8) 0.4 (0.19–0.8) 0.017
Obesity total population

Crude 1 1.65 (0.86–3.1) 0.63 (0.3–1.19) 0.180
Model 1(b) 1 1.2 (0.6–2.6) 0.34 (0.15–0.79) 0.019
Model 2(c) 1 1.2 (0.57–2.6) 0.35 (0.14–0.82) 0.038

Secure women
Crude 1 1.5 (0.68–3.57) 0.69 (0.32–1.5) 0.32
Model 1(b) 1 0.86 (0.32–2.2) 0.3 (0.11–0.88) 0.2
Model 2(c) 1 1.96 (1.02–5.5) 0.54 (0.23–0.97) 0.03

Insecure women
Crude 1 1.8 (0.64–5.5) 0.59 (0.17–2.06) 0.66
Model 1(b) 1 1.12 (0.6–6.66) 0.29 (0.06–1.32) 0.31
Model 2(c) 1 1.58 (0.7–5.6) 0.35 (0.06–0.92) 0.02

Abdominal obesity
Crude 1 1.4 (0.7–2.7) 0.8 (0.4–1.5) 0.570
Model 1(b) 1 1.18 (0.54–2.3) 0.53 (0.24–1.1) 0.140
Model 2(c) 1 1.07 (0.51–2.2) 0.54 (0.23–1.2) 0.200

(a) Binary logistic regression was used in all models and to produce the resulting P values. The bold P-values represent significant P-values
(P < 0.05).
(b) Adjusted for energy intake and age.
(c) Adjusted for energy intake, age, physical activity, oral contraceptive pill consumption, economic situation and marital status.
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Associations between dietary behaviours and
perceived physical and mental health status among
Korean adolescents
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Abstract
Aim: To investigate the associations between a wide range of dietary behaviours and self-reported physical and
mental health status in a representative sample of Korean adolescents.
Methods: Data from the 2016 Korea Youth Risk Behaviour Web-based Survey were used. Participants were
middle- and high-school students (n = 65 528) in grades 7–12. Participants’ dietary behaviours were assessed
using questionnaires on three encouraged dietary behaviours (consumption of fruits, vegetables, and milk) and
three discouraged behaviours (skipping breakfast and consumption of fast food and soft drinks). Participants were
also asked to rate their perceived general and oral health, happiness, sleep satisfaction, stress, depressed mood,
and suicidal ideation.
Results: After adjusting for sex, school grade, residential area, socioeconomic status, and other dietary behaviours,
a high intake of fast food and soft drink and frequent skipping of breakfast were all associated with worse physical
and mental health status. Moreover, a high intake of fruits, vegetables, and milk were associated with better per-
ceived general health, oral health, happiness, and sleep satisfaction.
Conclusions: Our data suggest that existing encouraged dietary habits mostly have beneficial effects on perceived
physical and mental health in Korean adolescents. However, the cross-sectional study design prevents our ability to
assess causal relationships.

Key words: adolescent, behaviour, diet, mental health.

Introduction

During adolescence, important physical, neurological, cog-
nitive, emotional, social, and behavioural development
occurs.1 As a result, adolescents become more vulnerable to
environmental changes. Numerous health-related behav-
iours that can affect later life, such as tobacco and alcohol
use, obesity, and physical inactivity, begin during this
stage,2 as do various mental disorders.3 In addition, adoles-
cents with a high-risk lifestyle are more likely to have worse
health in adolescence and adulthood compared to those
with a low-risk lifestyle.4 Given that behaviours during ado-
lescence can affect health in later life, research on adoles-
cents seems crucial.

Dietary behaviour is a particularly important factor
influencing adolescents’ development and health. However,
comparatively less research has been done on adolescents’
health compared to that of children or elders.5 Recently,
there have been several studies on adolescents’ dietary
behaviour and its association with health, but these have
concentrated more on how dietary behaviour relates to
externalising behaviours (e.g. hyperactivity) than to interna-
lising ones (e.g. depressive symptoms, anxiety).6

Increasing attention is now being given to the association
between dietary behaviours and internalising behaviours,6–8

but so far the results are inconsistent and further research is
required. While a meta-analysis6 showed consistently that
unhealthy foods are associated with worse mental health, it
was not able to find consistent support for the notion that
healthy foods boost adolescents’ mental health.

South Korea has gone through rapid economic growth in
the past few decades, leading to marked changes in Korean
adolescents’ lifestyles. One major change concerns their die-
tary behaviour. Korean adolescents have adopted more wes-
ternised diets, which has led to an increase in weight and
height and a decrease in puberty onset.9 Adolescents who
consume a western-style diet tend to have a lower desire to
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consume fruits, vegetables, dairy products, and whole
grains, and prefer consuming soft drinks and fast foods.10

Several studies have examined dietary patterns in Korean
adolescents and their association with specific areas of
health, such as obesity-related risk factors,11 depression,12

and body image distortion.13 However, to our knowledge,
no study has examined the association between a wide
range of dietary behaviours and multiple physical and men-
tal health outcomes in Korean adolescents. The present
study investigated the associations between dietary patterns
and self-reported physical and mental health status in a rep-
resentative sample of Korean adolescents.

Methods

We used data from the 2016 Korea Youth Risk Behaviour
Web-based Survey (KYRBS), an anonymous online self-
report survey conducted by the Korea Centres for Disease
Control and Prevention. The KYRBS sought to identify
health behaviours among middle- and high-school students.
It utilised stratified cluster sampling to extract middle- and
high-school student samples representative of the adoles-
cent population in South Korea. After a trained teacher fully
explained the survey and gave instructions, students who
agreed to participate in the study pressed a button on the
screen and completed the anonymous, self-administered
questionnaire in their school’s computer laboratory. In the
2016 KYRBS, a total of 65 528 respondents from
800 schools (400 middle schools and 400 high schools)
participated. Details regarding the sampling and survey
methods can be obtained elsewhere.14 The KYRBS was
approved by the institutional review board of the Korea
Centres for Disease Control and Prevention (2014-06EXP-
02-P-A). This manuscript was written in accordance with
the STROBE (STrengthening the Reporting of OBservational
studies in Epidemiology) statement.

The predictor variables comprised three encouraged die-
tary behaviours (i.e. consumption of fruits, vegetables, and
milk) and three discouraged dietary behaviours (i.e. skip-
ping breakfast, consuming fast food and soft drink) based
on the adolescent portion of the food-based dietary guide-
lines for Koreans.15 The KYRBS asked students how often
they engaged in each dietary behaviour within the past
week; based on their answers, participants were divided
into two groups for all six dietary behaviours. For skipping
breakfast (not including only milk or juice), participants
were categorised into the high-skipping group (skipping
5 or more times a week) and low-skipping group (skipping
less than 5 times a week). For fast food (e.g. pizza, ham-
burger, fried chicken) and soda consumption, they were
divided into high (three or more times a week) and low-
frequency consumption groups (less than 3 times a week).
For vegetable consumption, they were divided into high
(twice or more each day) and low-frequency consumption
groups (less than twice every day). For fruit (not including
fruit juice) and milk (including white milk and flavoured
milk) consumption, they were divided into high (once or
more every day) and low-frequency consumption groups

(less than once a day). The specific questions and answer
choices can be found elsewhere.14

Dietary behaviours must be considered as a whole,
because they are interrelated.16 Therefore, the dietary
behaviour score was calculated by adding 1 point for each
encouraged dietary behaviour and the absence of each dis-
couraged behaviour. Therefore, this dietary behaviour score
ranged from 0 to 6, with higher scores indicating healthier
behaviour.

Sociodemographic variables included gender, school
grades, residential area (i.e. rural area, small city, or large
city), and perceived socioeconomic status (SES).17 SES
was assessed on a 5-point Likert scale (e.g. (i) low, (ii)
low-middle, (iii) middle, (iv) high-middle, and (v) high).17

The outcome variables included seven physical and
mental health variables. Self-perceived general and oral
health were evaluated with the following questions: ‘How
healthy do you usually feel?’ and ‘Usually, how do you
think your oral health is, such as tooth and gum health?’,
respectively. The response options were: (i) very healthy,
(ii) healthy, (iii) average, (iv) unhealthy, or (v) very
unhealthy. Self-perceived happiness was evaluated with the
following question: ‘How happy do you usually feel?’ Par-
ticipants chose one of the following response options:
(i) very happy, (ii) happy, (iii) average, (iv) unhappy, or
(v) very unhappy. The degree of sleep satisfaction was eval-
uated with the question, ‘In the past 7 days, did you get
adequate sleep to overcome fatigue?’ Participants chose
from one of the following response options: (i) very ade-
quate, (ii) adequate, (iii) average, (iv) not adequate, or
(v) not very adequate. Perceived stress was measured with
the question ‘To what degree are you usually stressed?’ Par-
ticipants chose from response options of (i) very much,
(ii) somewhat, (iii) average, (iv) not so much, or (v) not at
all. For all these above questions, participants were classi-
fied into groups as follows: those who selected options
1 or 2 were classified into an ‘above average group’ and
those who selected options 3–5 were classified as the ‘aver-
age or below average’ group.17,18

For the statistical analysis, we used multiple logistic
regression analysis to calculate the association of each phys-
ical and mental health variable (main outcome) with each
dietary behaviour (principal predictor) after adjusting for
sex, school grade, residential area, SES, and dietary behav-
iours other than principal predictor. Odds ratios and 95%
confidence intervals were derived. To investigate the associ-
ation of general healthy dietary behaviour and perceived
health status, a series of logistic regression analyses was per-
formed using perceived health as the main outcome vari-
able and dietary behaviour score as the predictor while
adjusting for sex, school grade, residential area, and SES.
We used SPSS Statistics 21.0 (IBM Corp., Armonk, NY),
with statistical significance defined as an alpha level of
0.05. To obtain the Bonferroni-corrected p-values, we
divided the original α-value by the number of analyses per-
formed with the dependent variables. Thus, after the Bon-
ferroni correction, the statistical threshold was adjusted to
0.008 (P = 0.05/6 dietary behaviours).

Dietary behaviours and perceived health
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Results

Table 1 displays the demographic characteristics of partici-
pants. Approximately 28% of participants skipped breakfast
five or more days a week, 27% drank soft drinks three or
more times a week, and 16% consumed fast food three or
more times a week. The mean dietary behaviour score was
3.08 � 1.26.

As shown in Table 2, all discouraged dietary behaviours
were associated with lower odds of good physical and men-
tal health. All encouraged dietary behaviours were associ-
ated with higher odds of perceived general health, oral
health, happiness, and sleep satisfaction but no association
with perceived stress or depressive mood.

As shown in Table 3, healthier dietary behaviour was
associated with higher odds of perceived general health,
oral health, happiness, and sleep satisfaction, and lower
odds of perceived stress and depressive mood.

Discussion

According to our results, discouraged dietary behaviours
(i.e. frequently skipping breakfast, consuming fast food,
drinking soft drink) were consistently associated with lower

odds of perceived general health, oral health, happiness,
and sleep satisfaction, and higher odds of perceived stress,
depressive mood, and suicidal ideation. Encouraged dietary
behaviours (i.e. fruits, vegetables, milk consumption) were
only associated with higher odds of perceived general and
oral health, happiness, and sleep satisfaction. These results
are compatible with a previous meta-analytic study report-
ing consistent associations between unhealthy foods and
worse mental health, but inconsistent associations of
healthy foods with better mental health.6

Korean adolescents that frequently skip breakfast tended
to have lower perceived physical and mental health. This
result is consistent with previous studies showing that indi-
viduals who frequently skip breakfast have lower perceived
general health and higher stress level, depressed feeling,
and emotional distress.19,20 Adolescents who skip breakfast
often have an unhealthy lifestyle21 such as consuming
snacks between main meals, foods high in sucrose, and
alcohol more often than do those who regularly eat break-
fast.22 This relationship could be explained by the role of
carbohydrates. When individual fast during sleep, their
blood glucose concentration decreases, while adrenalin and
cortisol are released, generating irritability and anxiety.23

When individuals eat breakfast, cortisol production is
reduced, leading to a lower level of perceived stress and
positive mood.24 Therefore, skipping breakfast is associated
with worse physical as well as worse mental health among
adolescents.

Frequent fast food consumption was related to worse
physical and mental health. Frequently consuming fast food
has a detrimental effect on individual’s physical health, such
as causing endothelial dysfunction, inflammation, and car-
diovascular disease (CVD).25,26 This decreased physical
health, in turn, can impact mental health
(e.g. depression).27,28 In addition, fast food consumption is
associated with low happiness,29 higher depression,30 and
psychiatric distress (i.e. worry, depression, confusion,
insomnia, anxiety, aggression, and worthless).31 However,
stress and depression might also increase consumption of
fast food, leading to physical health problems.32

Drinking soft drinks has consistently been associated with
worse physical health, such as type 2 diabetes and metabolic
syndrome, and dental health.33,34 This could be explained by
the association between soft drink consumption and higher
energy intake. Soda consumption have high-glycaemic
indexes,33 which makes individuals consume more fast
food;35 this, in turn, can be detrimental to their health.36

Soda consumption has been associated with depression,
stress-related problems, suicidal ideation,37 psychological
distress,31 and lower happiness.29 Sugar-sweetened soft
drinks were also associated with hyperactivity,38 behavioural
problems,35 and lethargy.39

Frequent consumption of fruits and vegetables was asso-
ciated with higher odds of perceived general health, oral
health, happiness, and sleep satisfaction. According to pre-
vious studies,40,41 fruit and vegetable consumption reduces
the risk of CVD, cancer, and even all-cause mortality. The
fibre contained in fruits and vegetables is related to a lower

Table 1 Demographic and health characteristics of Korean
adolescents (n = 65 528)

n (%)

Sex
Male 33 803 (51.6)
Female 31 725 (48.4)

School grade
Middle school, 1st 10 483 (16.0)
Middle school, 2nd 10 517 (16.0)
Middle school, 3rd 11 219 (17.1)
High school, 1st 11 355 (17.3)
High school, 2nd 11 070 (16.9)
High school, 3rd 10 884 (16.6)

Age, mean � SD (years) 14.99 � 1.74
Weight, mean � SD (kg) 57.81 � 12.01
Residential area

Large city 29 046 (44.3)
Small city 31 626 (48.3)
Rural area 4856 (7.4)

Socioeconomic status
High 6247 (9.5)
High-middle 17 997 (27.5)
Middle 31 056 (47.4)
Low-middle 8324 (12.7)
Low 1904 (2.9)

Dietary behaviours
Skipping breakfast ≥5 days/week 18 532 (28.3)
Fruits ≥1 times/day 14 995 (22.9)
Vegetables ≥2 times/day 19 369 (29.6)
Milk ≥1 times/day 18 144 (27.7)
Fast food ≥3 times/week 10 734 (16.4)
Soft drinks ≥3 times/week 17 740 (27.1)
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risk of CVD,42 obesity,43 and cancer.44 In addition, fruits
and vegetables contain vitamins and minerals that prevent
various physical diseases45 and non-restorative sleep.46

Regarding oral health, consuming fruits and vegetables was
found to reduce the risk of oral cancer by 49 and 50%,
respectively.47 However, as noted in a previous meta-
analysis,6 fruit and vegetable consumption has an inconsis-
tent effect on mental health, so further studies are needed
to clarify this relationship.

Adolescents who drank milk once or more per day
showed higher odds of perceived general health, oral
health, happiness, and sleep satisfaction. This is compatible
with previous studies showing that dairy products might
reduce the risk of chronic diseases such as high-blood
pressure,48 type 2 diabetes,17 and metabolic syndrome,49 as
well as improve sleep satisfaction46 and oral health.34 Fur-
thermore, low-milk consumption during adolescence leads
to low-bone mass and risk of fracture during adulthood 50.

Although none of the encouraged dietary behaviours had
any specific effects on perceived stress or depression,
healthy dietary behaviour in general (i.e. more encouraged
dietary behaviour and less discouraged dietary behaviour)
was associated with better self-perceived physical and men-
tal health status among Korean adolescents. The lack of any
observed benefits of encouraged dietary behaviours on
mental health is perhaps because less than 30% of partici-
pants met the recommended daily intake of these encour-
aged foods. However, further studies are necessary to clarify
the relationship between consuming healthy foods and
mental health.

The present study had several limitations. First, a
cross-sectional design was used. Therefore, we can suggest
only associations between dietary behaviours and health
status in Korean adolescents, but not causal relationships.
Future studies should investigate the longitudinal effects
of dietary behaviours on the health of Korean adolescents.
Second, all data were collected through self-reports, so
the student-provided information might be inaccurate.
However, self-reports of health status are often consistent
with actual medical records51 and save time for large
study samples.T
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Table 3 Associations of dietary behaviour scores with per-
ceived health and health behaviours in Korean adolescents

Dietary behaviour scores
(per 1 score increase)

AOR (95% CI)

Perceived general health 1.18 (1.17–1.20)*
Perceived oral health 1.23 (1.21–1.24)*
Perceived happiness 1.18 (1.17–1.20)*
Perceived sleep satisfaction 1.16 (1.14–1.17)*
Perceived stress 0.90 (0.89–0.92)*
Depressive mood 0.89 (0.88–0.91)*

Models were adjusted for sex, school grade, residential area, and
socioeconomic status.
AOR, adjusted odds ratio; CI, confidence interval.
*P < 0.001.
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In conclusion, despite these limitations, the present
study provides an analysis of the association between
dietary behaviours and health status among 65 528 ado-
lescents from a nationally representative sample (thus
ensuring good external validity of the study results). The
results indicate that discouraged dietary habits have rela-
tively detrimental effects on perceived physical and men-
tal health in Korean adolescents. Education on healthy
dietary behaviours is needed for adolescents who skip
breakfast frequently and who regularly consume fast
food and soft drinks.
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Characteristics of older adults with diabetes: What
does the current aged care resident look like?
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Abstract
Aim: The prevalence of diabetes in older adults in residential aged care (RAC) is twice that of community dwelling
older adults. Older adults with diabetes have been highlighted as being at high risk of frailty and malnutrition, particu-
larly when managed on a therapeutic diet. However, assumptions may be based on clinical presentation of our oldest
old which may be at conflict with the clinical presentation of younger older adults. The aim of this retrospective audit
was to identify the characteristics of aged care residents with diabetes, their comorbidities and malnutrition risk.
Methods: Residents’ with diabetes paper-based records were audited for demographic data, diet code, medical and
medication history, malnutrition risk screening scores and anthropometric data.
Results: A total of 295 residents with diabetes records were audited across 13 sites in South Australia. Younger
older adults (65–74 years) were generally in a healthy weight range (23–30 kg/m2) or obese (>30 kg/m2) and had
gained weight since admission to RAC; whereas the oldest old were more likely to have lost weight and had a lower
body mass index range 22.6–28.9 kg/m2. An unexpected finding was the variability between RAC sites in dietary
management of diabetes and potential inappropriate dietary management of malnutrition, as indicated by their food
service diet codes.
Conclusions: Findings suggest that younger older adults in RAC are more likely to be overweight which is main-
tained over a typical length of stay. Study findings indicate that diabetes management is inconsistent and highlights
the need for mandated RAC menu guidelines.

Key words: diabetes, diet, older adult, residential aged care.

Introduction

The proportion of older adults over 65 years is growing
and is projected to increase to 25% of Australia’s popula-
tion in the next 30 years.1 Diabetes, particularly type 2 dia-
betes, is more prevalent in older adults (>65 years) and is
strongly associated with obesity, as well as being an inde-
pendent risk factor for residential aged care (RAC).2

There is limited literature addressing the clinical presen-
tation of older adults with diabetes, however, dietary man-
agement of this group has come under much scrutiny over
the last 20 years.3,4 This is particularly as a result of the
high rates of malnutrition seen in RAC settings, with litera-
ture suggesting approximately half of all institutionalised
older adults are at risk of malnutrition or malnourished.5

Therapeutic diabetic diets have traditionally imposed some

restriction in food choice or macronutrient distribution for
optimal glycaemic and weight control and therefore this
cohort have been particularly highlighted as a vulnerable
group for malnutrition risk.6

Subsequently, current best practice recommendations for
RAC7 have been revised to encourage a standard menu for
all residents without dietary restriction, which incorporates
nourishing meals and snacks.3,4,7–9 The recommendations
propose that the liberalisation of low fat and sugar restric-
tions will not significantly affect glycaemic control for resi-
dents with diabetes.3,4,7 A recent systematic review has
found the evidence underpinning these recommendations
to be of low quality, with many of the conclusions derived
from author consensus.10 Studies frequently cited in sup-
port of a liberalised diet are those by Coulston et al.11 and
Tariq et al.12 which propose older adults with diabetes are
at higher risk of poor oral intake and therefore malnutri-
tion. However, on examination of their studied cohorts all
were within a healthy weight range (body mass index, BMI,
20–25 kg/m2), and a therapeutic diet had no impact on
weight change (loss or gain).

Similarly in the wider literature, albeit limited, which
includes anthropometric data for older adults with diabetes,
cohorts are typically described as ‘generally well nourished’13
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or as having BMI’s ranging between 24 and 28 kg/m2.2 An
energy dense diet has long been recognised as appropriate
individualised nutrition support for malnourished individ-
uals. However, provision of this style of diet to older adults
with diabetes who are not malnourished, may pose issues
such as unwanted weight gain which could impact mobility
as well as chronic hyperglycaemia. Suboptimal glycaemic
management has the potential to cause short-term symp-
toms such as polyuria, confusion and falls which could eas-
ily be mistaken for typical consequences of ageing. In the
longer term, hyperglycaemia can also significantly impact on
residents’ risk of cognitive decline and subsequently their
quality of life.14,15 This is particularly relevant for the cur-
rent ageing population or ‘baby boomers’ (characterised as
adults born between 1946 and 1965) who are more fre-
quently visiting health services for management of cardiovas-
cular problems, obesity and type 2 diabetes than ever
before.16 While individualising dietary recommendations is
recommended, it has been recognised that individualising
an institutionalised diet is problematic.17

The aim of this retrospective audit is to contribute to the
literature a more current snapshot of typical characteristics
of RAC residents with diabetes. The study will also explore
the risk of malnutrition in this cohort, weight trends over
typical RAC length of stay (LOS), as well as the presence of
pre-existing comorbidities more aligned with obesity.

Methods

A retrospective audit of resident records was conducted on
a convenience sample of n = 295 aged care residents with
known diabetes in 13 aged care facilities, 12 of which were
metropolitan and 1 rural site, all in South Australia. The
sample size was calculated with a 95% CI (�5%). This was
based on a typical total RAC population18 and approxi-
mately 25% of all residents as having diabetes. Thus,
requiring a sample size of n = 289.5 individuals for statisti-
cal significance and ability to generalise to the wider popu-
lation. Aged care organisations with facilities in different
geographical and socioeconomic areas of the state and
representing both metropolitan and regional areas were
approached for auditing. Data collection included review of
general admission and nursing documentation, current die-
tary management codes and malnutrition screening scores
from ‘in house’ screening using either the Malnutrition Uni-
versal Screening Tool (MUST [BAPEN, Worcestershire,
UK]) tool19 or Mini Nutrition Assessment Tool (MNA
[Nestle Nutrition Institute, Switzerland]) short form.20 Clin-
ical presentation of residents was determined through the
audit of these documents as well as medication charts and
general observation and medical notes. A standardised form
for data collection was used, and all data were collected
within a 4-month period, on one occasion only and by one
researcher for consistency. Following ethical approval from
the Flinders University Social and Behavioural ethics com-
mittee, residents with diabetes were identified by nursing
staff and confirmed via their paper-based records provided
for onsite audit.

All residents with diagnosed diabetes were included in
the audit. Written consent from the residents was waived
by the ethics committee to help to eliminate a skew in
results towards only having data for those residents able to
consent. Additionally, no exclusion criteria relating to LOS,
diagnosis or permanency of placement was applied for the
purpose of data collection.

Data were collected as de-identified information and
included demographic information: age (years), gender,
date of admission to RACF, comorbidities (based on comor-
bidities listed in General Practice Management of type 2
diabetes21), all medical history, most recent diabetes bio-
chemistry and albumin, and finally a list of medications.
The clinical targets used to define optimal management of
diabetes were based on the International Diabetes Federa-
tion global guideline for management of type 2 diabetes in
older adults for HbA1c15 and general practice guidelines for
total cholesterol:14

i HbA1c: generally 7.0%–8.0% (range: 53–64 mmol/mol)
ii Total cholesterol: <4.0 mmol/L

Biochemistry targets were specific to type 2 diabetes due
to the known higher prevalence of type 2 diabetes in RAC
but these specific targets could also apply to individuals
with type 1 diabetes.15 Physical assessment data included
current and admission weight (kg), height (cm), malnutri-
tion screening score (generated either from a MUST or
MNA screening tool) and RAC diet code with a BMI
(kg/m2) for admission and time of audit being derived
when both weight and height were recorded. For the pur-
poses of the analysis in this study, the revised BMI healthy
range of 23–30 kg/m2 was used for benchmarking a healthy
weight range.

Nutrition scores were generated for all residents by either
the facility dietitian or aged care staff during regular screen-
ing. The MUST19 or the MNA short form20 was used by
facilities in all audited sites to identify residents who were
already malnourished or at risk of malnutrition; with a
score of ‘0’ or ‘12–14’ representing no risk of under nutri-
tion or normal nutritional status; ‘1’ or ‘8–11’ being a mod-
erate risk or at risk of malnutrition and a score of ‘2’ or
‘0–7’ meaning the resident was at high risk or malnour-
ished, respectively.19,20 For statistical analysis, residents
scoring either moderate risk or at risk (1 or 8–11) and
moderate to high risk of malnutrition (2 or 0–7) were col-
lapsed into one grouping for comparison against those resi-
dents identified as not at risk. Residents without a nutrition
score (n = 37) were those who had either not required a
review by the dietitian or who had not been screened in the
last 12 months by the facility care staff and were not
included in the analysis.

Statistical analysis calculated frequencies (%) and mea-
sures of distribution, describing the general characteristics
of older adults with diabetes such as distribution of gender,
typical medical and dietary management of residents, and
anthropometry. Data were analysed for the whole cohort
initially and also categorised into three older adult age
groups: young old (65–74 years), old-old (75–84 years)
and oldest old (>85 years) and presented to determine
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generational differences in clinical presentation. Where the
data are not normally distributed, a Kruskal-Wallis test was
used for comparison across the groups or where data were
categorical a chi-squared (χ2) test of association was used.

Those residents with a nutrition screening score were
included for additional analysis (n = 258) of differences in
characteristics between residents not at risk and those at
risk of malnutrition. Not normally distributed data were
analysed using a Mann-Whitney U test for continuous data
and χ2 test for categorical data. All tests assumed a signifi-
cant P-value of <0.05 and were analysed using IBM SPSS
statistics version 22.0 (IBM Corp, Armonk, NY).

Results

Of the 13 RAC included in this study, a total of n = 295
residents were identified as having diabetes out of a total
population of n = 1298 residents across all 13 sites provid-
ing a prevalence estimate of 23%. Overall, 22% of all resi-
dents had either type 1 or type 2 diabetes and their general
characteristics are presented in Table 1. Residents with dia-
betes were predominantly female (67%, n = 198) which
although statistically significant is an expected finding for
an ageing cohort (P = 0.026).22 The largest proportion of
all residents with diabetes regardless of gender, were in the
oldest old category (≥85 years) representing 51% of all
older adults with diabetes. Median age for the whole cohort
was 85 years (interquartile range, IQR: 80–89 years). The
average LOS ranged from 1 to 204 months for all residents
(n = 295) with a median LOS of 24 months which was also
significantly different across the age groups (P = 0.027). Of
the whole cohort, 41% of residents (n = 121) were within
an adjusted healthy BMI range (23–30 kg/m2) and 39%
(n = 39) were obese (BMI > 30 kg/m2).

Residents were generally within desirable levels for
HbA1c (n = 150) with median HbA1c of 6.6 mmol/L, IQR:
6.0–7.3, despite significant differences between residents
managed by diet or by medication for diabetes (P < 0.001).
The remaining residents (n = 145) had no results for
HbA1c from the past 12 months at the time of audit. In
addition, residents with diabetes had close to ideal levels
for cholesterol (median: 4.2 mmol/L, IQR: 3.5–5.2) with no
significant differences for biochemistry across the age
groups (Table 1). Of the total cohort (n = 295), 83%
(n = 246) residents with diabetes presented with comorbid-
ities including raised blood pressure, cholesterol or cardio-
vascular disease (CVD).

The young old represented 11% (n = 33) of the cohort
and more than half (n = 17, 55%) were managed with oral
hypoglycaemic agents (OHAs) or OHAs and insulin (n = 4,
13%) as compared to the oldest old (>85 years) who were
predominantly managed by diet alone (n = 90, 60%) as
shown in Table 1. BMI ranged from 17.4 to 53 kg/m2, with
the median BMI for the young old being the highest for the
whole cohort at 31 kg/m2 (IQR: 26.5–35). Median BMI
showed a downward trend for the two older generations,
with the oldest old (>85 years) reporting a median BMI
25.6 kg/m2 (IQR: 22.6–28.9). Conversely, residents’ weight

typically increased between admission and data collection
(current weight) for residents aged between 65–74 years
and 75–84 years, but for the oldest old ≥85 years, weight
was more likely to have decreased since admission, as
shown in Table 1. This proved statistically significant when
comparing weight at admission and current weight across
the age groups; P < 0.001 for both.

Independent of age, when examining the relationship
between weight and malnutrition risk, change in weight
was significantly different for those at moderate to high risk
of malnutrition (mean SD: −2.76 � 8.3 kg) and those resi-
dents not at risk (2.37 � 7.5 kg), P < 0.001 (Table 2). This
was also reflected in a significant difference in BMI between
groups (P < 0.001). Residents at risk of malnutrition were
more likely to have a median BMI of 24 kg/m2, IQR of
20–28. This compared to those not at risk, who had a
higher median BMI of 29 kg/m2, IQR of 25–33.

Of the residents with diabetes who had been screened
for malnutrition risk (n = 258), 35% (n = 90) were identi-
fied as being at risk of malnutrition or malnourished
(Table 2). There were significant differences between those
not at risk and those at risk of malnutrition when compar-
ing to individual diet codes or texture modified diets,
P < 0.001. But on closer examination of the data, propor-
tionally more residents not at risk of malnutrition were on
diets considered restrictive, such as diabetic (n = 94, 56%)
and weight reducing (n = 16, 9%), than those residents
identified as at risk or malnourished; n = 21 (23%) and
n = 3 (3%), respectively.

Discussion

Generational differences in our ageing population are likely
to bring about differing clinical presentations in older adults
and new challenges to our health care services, particularly
RAC.23 Currently there are over a quarter of a million older
adults residing in Australian RAC facilities,18 approximately
a quarter of them will have diabetes.2 The largest age group
in RAC is still the oldest old (>85 years)31 who are cur-
rently the ‘depression babies’, born in a time of food ration-
ing and scarcity. This is likely to be significantly different to
the experience of our younger RAC resident and prospec-
tive users of RAC, or ‘baby boomers’; who have had abun-
dant access to food and who, it is postulated, will likely
present to RAC with obesity and comorbidity.16,21,24,25

The findings of this study were consistent with prior
studies’ examining typical BMI for older adults with
diabetes,2,13 and found that based on a median BMI of
27.6 kg/m2 it could be interpreted that the population is
indeed ‘well nourished’.2,13 There has been some debate as
to whether BMI is sensitive enough to determine malnutri-
tion risk, particularly where sarcopenia may be present but
not clinically assessed.26 However, a recent study27 evalu-
ated applicability of using BMI to measure nutritional sta-
tus. The study found that a relationship does exist between
poor nutritional status as measured by a low BMI, and an
increased risk of mortality associated with BMI <23 kg/m2

but also >30 kg/m2. Similarly, more recent meta-analyses
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(2014 and 2015) of BMI and all-cause mortality in older
adults28,29 found that a BMI <23 kg/m2 is associated with
increased mortality risk in the general aged care population.
The studies also noted a ‘U’-shaped relationship in the data
meaning a BMI >30 kg/m2 was also shown to be associated
with negative health outcomes.

Stratifying the results by age groups presented an interest-
ing finding which was the generational differences in weight
and nutritional status. Younger older adults more frequently
presented with a higher BMI than the cohort median range
(median BMI: 29–31 kg/m2), but more importantly main-
tained or in some cases gained weight from time of admis-
sion over a median LOS of 24 months. This is in contrast to
the oldest old (>85 years) who were more likely to have
been admitted with a BMI under the median (median BMI:
25.6 kg/m2) and who subsequently lost weight over the same
period (Table 1). This clinical presentation of the oldest old
is much more indicative of the ‘at risk’ population discussed
in the early literature which supported a change in dietetic
management and subsequent liberalised diet for older
adults in RAC.11,12 Whereas the clinical presentation of
younger older adults in this study presents new information
which supports opinion that baby boomers will more fre-
quently present to services as overweight or obese and with

significant comorbidity.1,16 This study found that the major-
ity of the residents (83%) had comorbidities associated with
CVD. Therefore, a diet which may encourage unintentional
weight gain and which is not supportive of comorbidity
management or diabetes, could therefore be problematic.

Finally, an additional finding of this study concurred
with recent literature proposing that dietary management
of older adults with diabetes is highly variable.30 But
unexpectedly this was not restricted to delivery of a thera-
peutic diabetic diet versus a liberalised menu. Residents
identified as at risk of malnutrition in this audit would
ideally have all been on a high energy/high protein diet
code—or at the very least not on a diabetic or weight
reducing diet as per aged care best practice guidelines.7

Results from this audit highlighted that 23% residents at
risk of malnutrition were still being managed on a diabetic
diet; 3% on a weight reducing diet, while 24% remained
on the standard diet code according to facility systems. In
total, 50% (n = 45) of all residents with diabetes who were
identified as at risk of malnutrition, or malnourished were
not being managed on a liberalised or fortified diet. This
again raises the need for widely endorsed nutrition guide-
lines to promote consistent practice and best outcomes for
all residents.

Table 1 Residents with diabetes and their characteristics

Total cohort
(n = 295)

65–74 years,
33 (11%)

75–84 years,
111 (38%)

≥85 years,
151 (51%) P = <0.05(a)

Gender, n (%)
Male 97 (33) 16 (48) 41 (37) 40 (27) 0.026
Female 198 (67) 17 (52) 70 (63) 111 (73)

LOS (months), range 1–204 2–125 1–204 1–154 0.027
Type 2 diabetes, n (%) 280 (95) 29 (88) 104 (94) 147 (97) 0.061
Diabetes management(b), n (%)

Diet alone 31 10 (32) 40 (37) 90 (60)
Diet and OHAs 109 17 (55) 57 (52) 54 (36) <0.001
Diet and OHAs and/or insulin 149 4 (13) 12 (11) 5 (3)

Weight (kg), median (IQR)
Admission 71.1 (61–81) 80.4 (73–97) 73.4 (65–88) 68 (58–75) <0.001
Current 72.3 (60–84) 87 (71–90) 76.4 (65–90) 66.6 (57–76) <0.001

Current BMI (kg/m2), median (IQR) 27.6 (23.3–31.4) 31.0 (26.5–35.0) 29.2 (24.1–33.4) 25.6 (22.6–28.9) <0.001
Adjusted current BMI (kg/m2), n (%)

<23 60 (20) 3 (10) 17 (17) 39 (29)
23–30 121 (41) 11 (35) 41 (41) 73 (54) <0.001

>30 114 (39) 17 (55) 43 (43) 23 (17)
HbA1c (%), median (IQR)(c) 6.6 (6.0–7.3) 6.2 (5.6–6.7) 6.8 (6.1–7.7) 6.4 (6.0–7.3) 0.076
Total cholesterol (mmol/L)(d),

median (IQR)
4.2 (3.5–5.2) 4.0 (2.7–4.9) 4.4 (3.4–5.5) 4.2 (3.5–4.9) 0.427

Albumin (mmol/L), median (IQR) 35 (33–39) 35 (32–37.5) 36 (33–40) 35 (33–38) 0.653
Comorbidities (%)(e)

Hypercholesterolemia/hypertension 144 (49) 12 (36) 48 (43) 84 (56) 0.038
Cardiovascular disease 200 (68) 22 (67) 79 (71) 99 (66) 0.665

Significant values in bold text.
BMI, body mass index; IQR, interquartile range; LOS, length of stay; OHAs, oral hypoglycaemic agents, n, number.
(a) Significance between age groups determined via Kruskal-Walls or χ2 tests.
(b) Diabetes management missing data: n = 150.
(c) HbA1c data: n = 150.
(d) Total cholesterol: n = 208.
(e) Data for comorbidities was recorded as separate entries and so individuals may be represented twice for hypertension and cardiovascular disease.
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A limitation of this study is the nature of the study
design which offers only a snapshot of the characteristics
of this subgroup with no rationale for diet code alloca-
tion or diabetes management. In addition, the data taken
from aged care records were variable in detail and fre-
quency of entries and biochemistry was not routinely
ordered to include HbA1c or not ordered at all. The data
have also not been discussed within the context of what
difference the geographical and socioeconomic regions
may have, as this was outside the scope of this study.
However, it may be useful to consider in future research.
Despite limitations, sufficient data to demonstrate statisti-
cal significance were collected and findings are consistent
with prior literature, while also providing the new data
pertinent to generational differences in older adults. A
longitudinal design may be more appropriate for more
thorough data collection and particularly in determining
correlation between malnutrition risk and diet composi-
tion and controlling for confounders; while a qualitative
study to explore resident experience of dietary manage-
ment may also be warranted.

In summary, there are significant differences in the pre-
sentation of older adults with diabetes across the genera-
tions, particularly with regard to weight and BMI both at
admission and after an average LOS of 24 months. Younger
older adults generally present as more overweight with this
weight increasing throughout their admission rather than
decreasing. Overall, resident characteristics identified in this
study are more frequently congruent with healthy weight or
obesity than underweight, and residents are more often not
at risk of malnutrition or malnourished. This has practical
implications for using a ‘one diet fits all’ approach for a het-
erogeneous population, and where an individualised
approach for all residents with diabetes is problematic for
current food service systems. Future research looking at

menu design in RAC and which addresses the heterogeneous
nature of residents and their changing clinical presentation
may be warranted.
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‘Breaking Barriers, Breaking Bread’: Pilot study to
evaluate acceptability of a school breakfast program
utilising donated food
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Abstract
Aim: One in seven Australian schoolchildren do not consume breakfast. School-based breakfast programs assist at-
risk children to meet their nutritional requirements and provide cognitive and behavioural benefits, but may result in
significant food costs and waste. The present study aimed to explore acceptability and perceived benefits of a novel
free primary school-based breakfast program utilising donated food.
Methods: Process evaluation included quantification of amount of food donated, number of meals provided and
nutritional analysis of some of the meal items. Impact evaluation was based on thematic analysis of focus groups
held with students, parents and teachers to explore their perspectives about the program. Breakfast diaries and hun-
ger rating visual analogue scales were used to evaluate students’ breakfast habits at home over five
consecutive days.
Results: The program saved 14.4 t of food from landfill through conversion into 44 000 meals. One-fifth of children
interviewed arrived at school without having breakfast at least once per week while one-third of students reported
being hungry on arrival at school. Benefits of participation in the program included increased willingness to attend
school, improved alertness and behaviour, as well as creation of an equitable, supportive environment beneficial for
low income or food insecure families.
Conclusions: This novel breakfast program based on donated food was widely accepted by students, teachers and
parents, providing benefits beyond the mere provision of food. It provides a model for school-based interventions to
combine breakfast programs with sustainable food production approaches.

Key words: breakfast, food waste, nutrition, primary school, program evaluation.

Introduction

Primary schools provide an ideal setting to address health
and health-promoting behaviours in young children. A
major focus of school-based nutrition intervention programs
is to provide a nutritious breakfast before school. Fifteen per
cent of Australian schoolchildren skip breakfast each day
which equates to one in seven children missing this meal.1

This figure is concerning as breakfast assists children to meet
their nutrient requirements.2,3 Children who skip breakfast
do not make up for the missing nutritional benefits through-
out the rest of the day. This places the children at an
increased risk for nutritional deficiencies3 as well as

adversely impacts their academic achievement.2,4,5 Children
most at risk of arriving at school without having had break-
fast are often from lower socioeconomic families who
experience food insecurity,1,2,4 and are further disadvan-
taged through a higher risk of poor behavioural and
cognitive outcomes at school.6

School breakfast programs are known to be beneficial for
children’s behavioural and cognitive learning4 because of
the increased provision of essential nutrients and the expe-
riential nature of the programs, which aids in food skill and
knowledge development.7 However, while there are signifi-
cant benefits associated with school breakfast programs,
they may impact negatively on the environment. One study
has reported that almost half of the foods served during
breakfast programs are thrown away, contributing to both
program cost, and environmental impacts with methane gas
generation from food waste in landfill.8 Thus, evaluation of
breakfast programs should consider totality of food provi-
sion, cost and waste.

Other reasons for evaluating novel school breakfast pro-
grams include the effect on dietary intake of students, their
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cognition and concentration in class and overall behaviour.
Provision of breakfast has also been linked to improved
health with respect to body weight status,9 and better nutri-
tional intake.10 In addition, social psychological outcomes,
such as improved academic performance,11 reduction in
absenteeism and an overall improved nutritional status have
been identified with breakfast program delivery.9,12,13 Prac-
tical factors that should also be considered with respect to
sustainability of breakfast programs include: total food cost,
integration of the program into school policy, parental per-
ception of the program and dependency on a key person to
obtain food donations and champion the continuation of
the service.14–16

Breaking Bread, Breaking Barriers is a breakfast program
designed to address two priority issues: poor breakfast con-
sumption before school for children attending a regional
public school and the large amounts of food waste gener-
ated in today’s society. The program was delivered by a
not-for-profit organisation founded in 2012, and it is novel
because it collected and utilised donated food from super-
markets and small local businesses that would otherwise
have been discarded, delivering it to children using a
mobile food van. ALL Sustainable Futures received a grant
from the Environmental Trust and Environmental Protec-
tion Authority to purchase a refrigerated van utilised for
food transportation, storage and preparation.

The aim of the present pilot study was to explore accept-
ability and perceived benefits of a novel free primary
school-based breakfast program ‘Breaking Bread, Breaking
Barriers’ utilising donated food. This included examining its
effect on food waste, stakeholders’ perceptions of the pro-
gram and its effect on students’ food security, school atten-
dance and behaviour and their nutrition-related knowledge,
attitudes and practices.

Methods

The Breaking Bread, Breaking Barriers breakfast program was
conducted at a public primary school that is situated in the
Illawarra region of NSW. This school was selected because
of its location in an area of socioeconomic disadvantage
(ranked 481 out of 2568 regions in NSW in 2011).17,18

The breakfast program began at the school in term 4 of
2016 and ran for two consecutive terms. The same three to
four volunteers ran the breakfast program at the school
each week, to ensure stability and familiarity for the
students.

Food was prepared and provided to all participating stu-
dents, families and teachers, to avoid potential stigmatisa-
tion around free breakfast provision for economically
disadvantaged families, on Friday morning each week
before school. Breakfast was consumed close to the proxim-
ity of the food van in a suitable open space. Remaining food
scraps were fed to the school’s chickens or composted and
used in the school’s food garden.

Evaluation of the pilot breakfast program intervention
included process and impact evaluative methods, informed
by the social cognitive model (SCM).19,20 The SCM

acknowledges an individual’s behaviour is multifaceted and
has interrelated influences inclusive of biology, cognitive
and affective constructs, as well as socio-environmental bar-
riers and enablers. Hence, the study design explored per-
sonal perspectives (cognitive and affective constructs)
through qualitative enquiry utilising focus groups with indi-
vidual stakeholder groups (students, parents and teachers)
as well as accounted for socioeconomic factors (barriers and
enablers), such as identifying SES levels, enabling exposure
to breakfast meal preparation, to gain an understanding of
key influences on behaviour. To demonstrate the integrative
framework for analysis of indicators included in the evalua-
tion, a LOGIC model21 is shown in Figure 1. The present
study did not extend to outcome evaluation.

The research team performing the evaluation of the pro-
gram consisted of three academic dietitians, an Honours
research student and a research assistant. For the process
evaluation, objective measures were collected throughout
the program delivery regarding the amount and type of
food received from the not-for-profit partner. This included
recording of the type and quantity of donated food
(i.e. saved from landfill), weighed using used a commercial
Wedderburn scale. The number of meals made using the
donated produce was based on the weight of cooked items
divided by 270 g, used as a proxy serve size for a child’s
‘meal’. Many students had multiple ‘meals’ at a single break-
fast. In the case of a composite meal using multiple foods,
as in the case of a bacon and egg roll, the number of meals
were calculated according to the limiting factor, that is,
number of bacon slices available. The number of bacon and
egg rolls can be calculated by the number of bacon slices
leftover at the end of the breakfast session. The final num-
ber factored into ‘waste’ estimation how many wanted chil-
dren requested either only bacon or egg. Then, number
consumed was multiplied by the weight of a bacon roll. For
fruit, the amount donated was weighed before and after
breakfast. The amount of food provided for compost was
calculated as leftover produce after the breakfast
(in weight). No food went to landfill as the compost was
given to school chickens. Process evaluation also included
nutritional analysis of the breakfast program using recipes
provided from volunteer staff and nutritionally analysing an
estimated serve of food using FoodWorks, Version 21
(Xyris Software, Brisbane, Australia).22

Impact evaluation assessment drew upon qualitative
approaches through focus groups with three groups of key
stakeholders to explore their perspectives about the pro-
gram.23 During term 3 of 2017, following the initial deliv-
ery of the breakfast program, students, teachers and parent/
guardians (program recipients) were invited to participate
in focus groups. Teachers who attended the breakfast pro-
gram were invited as they were well placed to observe
impacts of the program on children’s behaviour during and
post the breakfast. In order to recruit participants for focus
groups and interviews, a participant information sheet, flyer
and consent form was sent home with each child from year
3 to 6. Children who returned parental consent forms were
included in the study sample. Parents were also invited to
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attend focus groups using the same communication strategy
and a $25 gift voucher was offered to parents as remunera-
tion for their time.

Two trained facilitators conducted focus groups as
recommended by Swift and Tischler23 using a semistruc-
tured facilitators guide tailored for each target group. They
explored experiences of the program, perspectives on the
appropriateness as well as opinions on options for future
programs. Generic questions were as follows: How often did
you go to the breakfast program? What are your thoughts about
the program? What are your thoughts on a nutrition education
program for (students/teachers/your children)? Do you have
any suggestions or comments about the breakfast program?

Additional questions for each of the stakeholder groups
were as follows:

Students: What do you like at the breakfast? Is there any-
thing you do not like about the breakfast? Did you try a food
you had not before at the breakfast? Who do you go to the
breakfast with? What do you know about the program? Has the
breakfast program changed what you eat for breakfast and, if
yes, how?

Teachers: What are your thoughts on choosing Friday for
the breakfast program? Did you see a difference in the behav-
iour of students after the program on a Friday?

Parents: Is there anything you would change about the
breakfast? Did you notice any changes in your children when
the breakfast program was running?

Focus groups were held exclusively with stakeholder
groups, with one each comprising teachers and parents
(both held late afternoon, after school hours). Because the
children were primary school-aged and the researchers did
not want to introduce stigma nor distract from classroom
time, information was obtained from children using a mod-
ified focus group approach. In collaboration with the school
principal, class activities were organised for one lesson

period across years 3–6. A fruit-tasting session was con-
ducted with students in these classes. Thereafter, children
whose parents had consented to their inclusion in the study
were invited to have a discussion in one area of the class-
room with the facilitator, while their peers completed food-
related class activities. These included memory games, word
searches and picture identification, all related to fruits and
vegetables.

Focus groups were voice recorded, transcribed verbatim,
coded using content analysis24 and further categorised into
themes that emerged, with the support of the NVIVO the-
matic analysis software version 10 (NVivo qualitative data
analysis software; QSR International Pty Ltd., 2012).25 The
primary researcher (KC) immersed herself in the data and
conducted a number of iterations as recommended by Sal-
daña.26 To ensure trustworthiness of final categories and
themes, these were discussed and agreed through consensus
with the other researchers (AM, KW and ND) as recom-
mended by Swift and Tischler.23 Exemplar quotes were
identified to authenticate findings.

Breakfast record templates were provided as part of the
impact evaluation to children in six classes at the school.
Students filled out these records each school morning for
five consecutive days during the first lesson of the day,
under the supervision of class teachers. They were asked to
rate their hunger/satiety using a validated ‘Teddy Bear’
visual analogue scale, with scores ranging from 1 to 5 indi-
cating, if they were hungry or full, respectively.27 Responses
were collated by the research team and summarised over
the 5-day period for numbers of responses within each of
the five categories.

All data were de-identified and stored in lockable
drawers in the researchers’ offices. Ethical approval was
granted by the University of Wollongong Human Research
Ethics committee (HE17/186) and the Department of
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Figure 1 LOGIC model for evaluation of breakfast program.
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Education Ethics (SERAP No. 2017169). The study was
performed in accordance with these ethical standards and
all participants gave informed consent prior to inclusion in
the study.

Results

Process evaluation
Donated food and waste: Table 1 provides a summary of

the amount of food that was obtained, donors, direct cost
of the program, volunteer hours and food waste prevented.
It was estimated that the program utilised 14.4 t of donated
food that would otherwise have gone to landfill.

Foods provided: Foods provided at the breakfast program
varied significantly each week because of the variability in
the foods donated/collected and included a variety of fruits
and vegetables, cereal-based foods, such as pancakes and hot
cross buns, protein-based meals, such as frittatas and French
toast, as well as full-cream milk and banana smoothies. Some
of the foods that children reported as being most frequently
consumed were assessed for energy and protein content. The
analysis was conducted based on an ingredients list provided
by the volunteers and an estimated average serving size.
While actual intake was unable to be obtained and calculated
for the students, a typical intake at the breakfast could be
expected to have provided 250–2000 kJ and 1–20 g of pro-
tein. The children commonly consumed a variation of the
items and could therefore have had higher energy and pro-
tein intakes than those suggested.

Impact evaluation
Breakfast records: Fifty-four students from 3 years 3/4

classes completed the breakfast records for five school days.
Five of these records were incomplete and excluded.
Despite many efforts, only three classes returned the com-
pleted breakfast records, which are summarised in Table 2.
On one-third (32%) of occasions over a recording period of
a week, children came to school hungry (determined by
combining hunger levels 1 and 2), with more than half
of these children reported being ‘very hungry’ (hunger
level 1). The types of food that children reported consum-
ing for breakfast were as follows: bread (n = 66 occasions);

unknown cereal type (n = 22); highly refined cereal such as
fruit Loops (n = 44); high fibre, low sugar cereal (n = 46);
fruit (n = 34); yoghurt and milk (n = 11); protein-based
meals such as eggs (n = 11); snack foods such as biscuits
(n = 10); other foods such as chicken (n = 10) and noth-
ing (n = 16).

Of the breakfast reports from 49 children over 5 days,
there were 16 occasions (7%) where no breakfast had been
consumed. The types of food that the children reported con-
suming on the days that they reported being hungry or very
hungry is shown in Table 3. On 31% of the occasions that
children reported being ‘very hungry’, they had come to
school without having had breakfast while on 40% of these
occasions children had consumed highly refined cereals.
This hunger may be attributed to inadequate amounts of
breakfast or the poor nutritional quality of the cereal. Highly
refined cereals are often low in protein and fibre; thus, limit-
ing satiety-inducing properties of these foods. Over a period
of a week, one-fifth (n = 10; 20%) of children who provided
breakfast records were not having breakfast on at least one
weekday, 4% of children (n = 2) were not having breakfast
on 2 days, and a further 4% (n = 2) on three or more days.
This number is higher than the national average of students
who skip breakfast (14%) highlighting this to be a group at
high risk of food insecurity.1

Twenty-one schoolchildren (11 male; 10 female) aged
between 8 and 12 years (school years 3–6) participated in
three focus groups. Of the six teachers who participated in a
single focus group, three were male and three female while
the two parent attendees were both female. The program
was well attended, with all teachers and almost all children
reporting that they had attended every breakfast. Of the par-
ents interviewed, one had never attended, while the other
attended every session. All participants believed there to be
adequate amounts and varieties of foods provided and were
more varied compared to breakfast options served at home.

Six main themes were apparent from the qualitative
focus groups, including Breakfast benefits, Skill acquisition,
Environmental impacts, Food security impacts, Program signifi-
cance and Student engagement. Breakdown of each theme
and sub-themes are shown in Figure 2, and identifies theme

Table 1 Details of the school breakfast program

Activity Results

Program duration Two school terms
Food recovered/

recycled
14.4 t of food saved Coles

Helensburgh $4320 in waste
charges

Food waste 140 kg of food scraps fed to chickens
Other waste Cardboard boxes used for mulch
Food donation

sources
Coles Helensburgh; Crinis Fruit

Market; Albion Park Poultry; Terry
Street Meat and Seafood

Volunteers Volunteers contributed 4708 hours
Project cost $230 340 including consumables,

lost salary and van

Table 2 Data collected from student breakfast records
using Teddy Bear27 visual analogue scale to rate hunger and
satiety

Hunger level

Number of
occasions (n = 49
participants)(a)

(n = 245)
Percentage
of occasions

1. Really hungry 47 19
2. Quite hungry 31 13
3. Not hungry,

not full
76 31

4. Quite full 53 21
5. Very full 38 15

a Each participant reported on 5 days (n = 49 ×
5 responses = 245).
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relevance according to stakeholder group. Comments made
by participant groups often overlapped, so findings were
therefore collectively combined to demonstrate themes.

Theme 1: Breakfast benefits
Breakfast benefits encompass additional effects of the

program incorporating known benefits related to in-
class behaviour—focus and alertness to broader

psychosocial outcomes including confidence, energy and
school attendance. In particular, focus and alertness were
identified as an additional benefit. It was noted that stu-
dent’s focus around school classwork increased on the
days of the breakfast program. Students themselves
commented that breakfast helped them to be calmer
and less ‘silly’. The teachers affirmed these comments
and most importantly, were able to identify that their

Table 3 Foods eaten on occasions when children reported being hungry (scores 1 and 2) using Teddy Bear27 visual analogue
scale

Hunger score 1 (very hungry) Hunger score 2 (quite hungry)

Number of times Percentage of occasions Number of times Percentage of occasions

Breads 2 4 5 16
Highly refined cereal 19 40 9 29
High fibre, low sugar cereal 9 19 7 22
Fruit 0 0 1 3
Protein 0 0 3 10
Yoghurt 0 0 0 0
Milk 1 2 1 13
Snack foods 1 2 4 13
Other 0 0 0 0
Nothing 15 31 1 3
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Figure 2 Thematic analysis of stakeholder perceptions related to the breakfast program. ( ) Students; ( ) teachers;
( ) parents.
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students were more focused in class on the day of the
breakfast program.

‘They were definitely more settled in the class and it’s the
ones that don’t get the breakfast you noticed obviously
the biggest difference in [are] absolutely more settled,
[and] more focused’.—Teacher

School attendance/arrival and excitement: Students
reported that on the days of the breakfast program, they
were more likely to get to school early and it was some-
thing to look forward to all week.

‘I’ve been excited every morning at the breakfast because
whenever I woke up, I asked my mum to get to school
really quick so I can just get there and I’d rate it five
stars’.—Student (year 3/4)

Teachers also mentioned that throughout the duration
that the program was running, their student’s attendance
was almost 100%.

‘Very rarely on Fridays we had anyone away... we actu-
ally knew they were really sick’.—Teacher

Both parents reflected that their children were more
enthusiastic about school on Friday (breakfast program
day) and frequently demonstrated positive behaviours such
as getting ready more quickly than on other school days.

Theme 2: Skill acquisition
Skill acquisition incorporated learning experiences includ-

ing knowledge development, expanded food experience and food
skill development through the various learning opportunities
offered by the breakfast program.

Knowledge development: Students spontaneously could
report that breakfast can increase their energy levels and provide
them with fuel for the day ahead, facts which they attributed to
learnings provided by the program. Student’s confidence also
seemed to increase, in terms of children being able to imple-
ment the behaviour themselves. One student remarked:

‘They’re showing us how easy it is just to make your
breakfast in the morning... they made it easily for us so
we should be able to make it easily for ourselves’.—Stu-
dent (year 5/6)

The teachers also noted that the program generated an
awareness of extended choices in terms of what the chil-
dren can have for breakfast before school. This was recog-
nised as a particularly useful outcome given the school’s
close proximity to a fast food outlet, where schoolchildren
commonly obtained takeaways. Children in the groups
strongly expressed positive responses with respect to the
importance of breakfast for the overall health.

Foods tried: The program enabled students to taste and
experience new foods, with some reporting that foods first
tried at the breakfast were now consumed on a regular basis
outside of school.

‘I’ve actually changed my habits a lot. I used to hate
bacon and eggs... and then I tried it and now I’ve chan-
ged my tastebuds’.—Student 2 (year 5/6)

‘I did try some... passionfruit, I eat it like every day
now’.—Student (year 3/4)

‘I started baking quiches at dinner time and my kids love
it, even with spinach which they’ve never eaten so it’s
definitely allowed us to experiment more with different
healthy foods at home’.—Parent

The teachers observed that children were trying new
foods, particularly those that they did not recognise. Parents
also reported observing the benefits of the tasting opportu-
nities for their children, with one parent reporting being
able to experiment with meals at home, as the children
were more willing to try different foods.

Food skill development: While the program was not
designed for the students to assist in food preparation, some
students elected to arrive early to offer assistance with food
preparation. The students reported feeling being highly moti-
vated by being allowed to assist in the preparation and often
encouraged their friends to join them. The teachers also
observed the willingness of the students to help out.

‘There’s a lot of kids who [didn’t have] the breakfast pro-
gram but helped with it, assisted, and they were the first
to go “When’s it come back” because they loved prepar-
ing’.—Teacher

This highlights the likelihood of the students accepting
and enjoying a cooking program within the school.

Theme 3: Environmental impacts
This theme incorporates social effects related to aspects,

such as school community engagement and food waste manage-
ment. All participants identified the social aspect of the break-
fast program. Each group commented on the atmosphere
and the interactions that the breakfast program provided.

‘It was really exciting. You got to meet your friends really
early before school and you could play around. Now on
school days and Fridays, we have to wait up at the office
and you can’t do anything’.—Student (year 5/6)

Teachers mentioned how the social environment pro-
vided a platform for enhanced positive social interactions
between the students, teachers and parents, noticing par-
ents interacting and engaging within the school environ-
ment. One parent mentioned that it was an enjoyable
atmosphere, observing students, parents and teachers
engage positively together.

Theme 4: Food security impacts
Food access: All groups were openly able to identify that

some of the school families had insufficient funds to pur-
chase adequate amounts of food, and that the breakfast pro-
gram was useful to address this. While low income was not
a commonly discussed topic by the children, it was evident
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which children had experience within their own or other
families with limited income to purchase foods.

‘[It] helped the families because everything was free and
most families here are really poor’.—Student 1 (year 3/4)

‘Lots of people need it because my family didn’t have
enough money for a while so I got to have free break-
fast’.—Student 2 (year 3/4)

Teachers highlighted that the program was beneficial for
low-income families and commented that they felt whole
families would attend to ensure they would be able to get a
full meal for the day. Parents also mentioned the benefit of
children being able to access a variety of foods, which they
otherwise would not be able to do because of restricted
household incomes.

Equity: Teachers discussed how the program created
equality and reduced the stigma associated with provision
of free breakfast for only the disadvantaged within the
school.

‘There was no [food] limit... they could have what they
needed... Those who obviously have issues with having
food at home, enough food, they knew they could come
here and they were on the same wavelength as every
other student that came here’.—Teacher

Theme 5: Program significance
This theme incorporated four aspects: affinity, health-

related impacts, consistency of program delivery and enhance-
ment for future.

Affinity: Students overall response was wholeheartedly
positive in terms of loving the program, the food provided,
the social interaction of the experience and the program is
provided free of charge. The parents affirmed that the chil-
dren’s enthusiasm towards the program, stating that the
whole program had been a success.

‘I know my kids pretty much loved everything... all the
kids down there were happy, they were socialising, they
were eating, they were walking around trying new foods
which they probably might not do at home’.—Parent

Health-related impacts: A number of references were
made to the potential health impacts of the program. Stu-
dents believed the program to be healthy, particularly in
comparison to what they are familiar with.

‘You can go to school and have a better, healthier break-
fast instead of what you have at home’.—Student
(year 5/6)

The teachers believed the program to be beneficial in
reducing the amount of processed and packaged foods the
children ate, and that the children were able to try different
foods that they might not otherwise have had the opportu-
nity to try at home. The teachers had some concerns
regarding the nutritional quality of some of the foods pro-
vided; however, parents believed the program to be healthy

and provide a variety of foods that are not often served
at home.

‘[It] definitely showed that your average healthy breakfast
didn’t have to be like what the norm is in a household...
[the children] were amazed what kind of [foods could be
eaten]’.—Parent

Consistency of program delivery: Every child involved in
the focus groups reported that they were very upset that
the program had been discontinued.

‘I don’t want to come to school anymore on Fridays’.—
Student 1 (year 3/4)

Parents and teachers confirmed that the children were
saddened over the discontinuation of the program, fre-
quently questioned why it was ceased, and wanted to have
agreement about consistency for its delivery into the future.

Enhancement for future: Notably, the significance of the
program was underpinned by additional suggestions for
future delivery. These included options for modification to
the quality of the foods provided and inclusion of seasonal
foods. Teachers reported that children’s skill levels in cook-
ing were not strong, most likely reflecting their limited
engagement with cooking at home. They suggested that the
addition of a cooking program would be highly beneficial to
improve the children’s knowledge and skills in this regards.
This concept was further developed through the suggestion
of a school recipe book to assist the students with healthy
meal planning and increase independent cooking skills.

Theme 6: Student engagement
Student engagement included elements that enveloped a

number of characteristics that underpinned their interest in
being overall engaged with the program. These included ele-
ments such as program frequency, attendance, breakfast at home,
food preference, food quality and variety, and foods offered.

Discussion

The present study reports on the evaluation of a novel free
breakfast program offered to primary school-aged children
attending a school in an area of socioeconomic disadvantage
that used donated food to deliver meals on-site using a
mobile food van. Key findings were that the breakfast pro-
gram was enthusiastically received by children, teachers and
parents and resulted in improved school attendance, better
behaviour of children, and feelings of empowerment by chil-
dren to try new foods. It is well recognised that children
who consume breakfast have improved focus, alertness and
concentration during the morning.2 These factors also con-
tribute to a less disruptive classroom environment which can
enhance learning opportunities.2 The improved school atten-
dance rates recognised by the teachers on the days that the
free breakfast program was offered is consistent with findings
from other studies, as reviewed by Rampersaud et al.3

Another additional benefit may be an experiential learn-
ing opportunity in line with the vicarious learning identified
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in Bandura’s SCM.20 Outcomes from the focus groups indi-
cated that children learnt new information about nutrition,
while consuming and trying new foods at the breakfast pro-
gram. Tasting experiences have been reported to be the
most effective way to improve food preferences and are
more effective than simply visualising a food.28 The more
diverse and unique experiences are, the higher the likeli-
hood of new learnings.28 In the current evaluation, all chil-
dren expressed strong positive perceptions regarding the
importance of breakfast following participation after two
terms, a finding that has been reported by others.29 In line
with the social cognitive theory,20 interaction between peers
and their food environment play a significant role in the
acceptance and uptake of foods30,31

Equity was an important aspect related to acceptability of
the current breakfast program. Bailey-Davis et al.32 reported
that peers would bully students participating in free breakfast
programs and consequently these children preferred to go to
school hungry. To overcome such stigma, all members of the
school community were invited to attend the breakfast pro-
gram. Students from low-income families are much more
likely to skip breakfast, resulting in unhealthy intakes with
lower amounts of fruit and vegetables33 and thus are most
likely to benefit from breakfast programs. It is noteworthy
that one-third of students in the present study were going to
school hungry, with one-fifth of children skipping breakfast
before school at least once per week.

In terms of improvements to the program, some teachers
expressed concern over the type of foods being provided
not always being considered healthy, such as bacon and egg
rolls on weeks that these foods had been donated. Most
studies suggest that any form of breakfast is important for
children’s health, behaviour and overall well-being.3 Benton
et al.34 found, however, that a lower glycaemic index
(GI) breakfast was related to increased attention and mem-
ory scores, compared with those consuming higher GI
foods. It is therefore suggested that, first and foremost, a
breakfast-consuming behaviour is established, and then the
nutritional quality of the breakfast foods can be evaluated.3

The pilot breakfast program that was evaluated was
informed by the SCM in its approach, and was aligned with
the Ottawa Charter actions of strengthening community
action and creating a supportive environment.35 It strength-
ened community action by empowering the school commu-
nity through the continued provision of recovered food by
the volunteer program to target food security, hunger and
food waste. A supportive environment was provided within a
school setting where a socially acceptable meal could be
accessed without stigmatisation associated with breakfast
programs being for low-income individuals.32 The program
also aligned with two goals of the United Nations’ sustainable
developmental goals, namely ‘Zero Hunger’ and ‘Responsible
Consumption and Production’.36 As well as being well
received by the target audience, the program model has been
shown to be effective in its ability to redistribute food other-
wise destined for landfill to needy families.

The primary limitation of the present study is that it was
quasi-experimental and did not include a control school.

Another limitation is that a not-for-profit organisation ran
the program and therefore determined its starting date and
unexpected completion. This meant that pre-intervention
data could not be collected prior to commencement and
early discontinuation prevented collection of all process
data. Food provision data were provided by the partner
organisation and could therefore not be verified. The pro-
gram was also limited to one session per week, potentially
limiting the impact of the program.

Because of the composition of the focus groups and only
one setting, findings need to be explored in other settings
for confirmation. The low numbers of parents who partici-
pated in the evaluation also limit the depth of the findings
from this stakeholder group. The school principal identified
which classes could be accessed for the focus groups with
children who may have resulted in some additional per-
spectives not being captured, and was a participant in the
teachers’ focus group, which may have resulted in limited
open commentary from the teachers.

In conclusion, a free school breakfast program based on
a model that encourages distribution of recovered food
from local providers has been shown to be highly accepted
by schoolchildren, teachers and parents at a primary school
located in a geographical area of high socioeconomic disad-
vantage. The novel breakfast program encompassed inclu-
sivity of all students and overcame perceived stigma
associated with poverty and the need for a breakfast pro-
gram. Importantly, the program provides a model which
could be potentially scaled up and delivered to similarly
disadvantaged schools, for maximum benefit of school-
children in the Illawarra region.
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Abstract
Background: Obesity is a global health problem. Understanding how to utilise social media (SM) as a platform for
intervention and engagement with young adults (YAs) will help the practitioners to harness this media more effec-
tively for obesity prevention.
Aim: Communicating health (CH) aims to understand the use of SM by YAs, including Aboriginal YAs, and in doing
so will improve the effectiveness of SM strategies to motivate, engage and retain YAs in interventions to reduce the
risk of obesity, and identify and disseminate effective ways for health professionals to deliver obesity prevention
interventions via SM.
Methods: The present study describes the theoretical framework and methodologies for the CH study, which is
organised into four interrelated phases, each building on the outcomes of preceding phases. Phase 1 is a mixed
methods approach to understand how YAs use SM to navigate their health issues, including healthy eating. Phase
2 utilises co-creation workshops where YAs and public health practitioners collaboratively generate healthy eating
messages and communication strategies. Phase 3 evaluates these messages in a real-world setting. Phase 4 is the
translation phase where public health practitioners use outcomes from CH to inform future strategies and to develop
tools for SM for use by stakeholders and the research community.
Discussion: The outcomes will include a rich understanding of psychosocial drivers and behaviours associated with
healthy eating and will provide insight into the use of SM to reach and influence the health and eating behaviours of YAs.

Key words: Aboriginal young adults, healthy eating, obesity prevention, social marketing, social media, young
adults.

Introduction

Globally, 39% of adults aged 18 years and over were over-
weight or obese in 2014.1 In young adults (YAs), defined as

those aged between 18 and 24 years,2 overweight or obesity
has risen from 9% in 1995 to 39% in 2014.3 Young Aborig-
inal and Torres Strait Islander Australians (hereafter referred
to as Aboriginal people) have a higher prevalence, with
almost 60% (59%) of women aged 18–24 years being over-
weight or obese.4 Obesity is a well-established risk factor
for metabolic and psychological ill health.5,6

Potentially modifiable health behaviours, in particular
eating and physical activity, underpin weight gain.7–9 Eating
related behaviours of greatest concern in this target age
group include: (i) low fruit and vegetable intake10,11 and
(ii) high intake of sugar-sweetened beverages.3,12,13 This is
happening with a backdrop of increased concern about
body image and utilisation of more extreme dieting behav-
iours.14,15 Behavioural barriers to healthy eating for YAs
include: (i) a general apathy and lack of motivation towards
their dietary choices; (ii) widespread availability of
unhealthy foods; (iii) lack of access and relative expense of
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healthy foods; (iv) social norms where the unhealthy diet of
peers plus peer influences support the expected consump-
tion of unhealthy foods; (v) lack of time and facilities to
plan, shop, and prepare foods and (vi) lack of knowledge
and skills to prepare healthy foods.16–19 For some young
Aboriginal Australians, an additional challenge is finding
the balance between an easily available Westernised diet
high in processed foods and obtaining access to a more tra-
ditional dietary pattern which incorporates the food knowl-
edge from older generations.20–22

The rate of weight gain during the young adulthood
period is the fastest across adulthood.23 A period in which
creating an identity and learning cooking skills take place17

this group are particularly vulnerable to food industry mar-
keting.24 Interventions designed by health professionals and
social marketers can be problematic if they do not ‘connect’
with the target audience.25 Social marketing is the use of
commercial marketing tools and techniques, such as
segmentation and targeted marketing activities, to address
social issues.26 The use of SM for marketing purposes is

widespread in commercial applications.27,28 However, the
use of SM in social marketing is still in its infancy, with
evolving intervention designs and little research that exam-
ines its efficacy.29–31 While there is a high level of interest
in using SM for nutrition/dietary interventions and commu-
nications there remains limited understanding of the con-
nection between online engagement and behaviour change.
This research study seeks to examine these issues and deter-
mine the value and effectiveness of SM for reaching YA. A
glossary of terms (see Table 1) is provided to assist with the
understanding of marketing language used throughout this
paper.

Social media (SM) is defined as any web-based commu-
nications channel dedicated to community-based input,
interaction, content-sharing and collaboration. Types of SM
include websites and applications dedicated to forums,
microblogging, social networking, social bookmarking,
social curation, and wikis.32 Globally, SM use has reached
2.8 billion users and continues to grow.33 Ninety-eight per-
cent of Australian YAs use the Internet and of these, 95%

Table 1 Glossary of terms used in this protocol

Term Definition

Co-creation When two or more people create something together, collaboratively and in agreement with each
other about desired outcomes. Note: this is not co-production whereby the ideation may occur
outside the group producing the artefact

Co-design Co-design is a form of design that actively involves a variety of stakeholders in the design process.
Its roots are embedded in theories of participatory design

Consumer
segmentation

Market segmentation is the process of dividing a market of potential customers into groups, based
on different characteristics. The segments created are composed of consumers who will respond
similarly to marketing strategies and who share traits such as similar interests, needs, or locations.
The idea behind segmentation is to create and resource different marketing strategies for different
groups of consumers

Design thinking Design thinking is a method adopted by designers to collaboratively solve complex problems. Design
thinking is a process of collaborative systemic reasoning about the issue, the end user and
possible outcomes; considering what is viable and feasible given the circumstances

Digital ethnography Digital ethnography describes the process and methodology of doing ethnographic research in a
digital space. The digital field site is sometimes comprised of text, video or images and may
include social interactions

Living and eating
for health
segment (LEHS)

These segments will be defined based on the outcomes of Phase 1 and evaluated throughout the
project. Short descriptive segmentation personas will be developed to aid program development

Online conversations An OC is a multi-way dialogue between participants in an internet environment. It is informal,
unstructured and dialogic (not mono-logic) in nature. It involves both listening and answering
and develops over a period of time. It is not an online chat or interview

Social marketing Social marketing seeks to develop and integrate marketing concepts with other approaches to
influence behaviours that benefit individuals and communities for the greater social good. It seeks
to integrate research, best practice, theory, audience and partnership insight, to inform the
delivery of competition sensitive and segmented social change programs that are effective,
efficient, equitable and sustainable: Consensus definition International Social Marketing
Association34

Social media Websites and applications that enable users to create and share content or to participate in social
networking

Wicked Problems The term was first coined by Rittel & Webber35 and is widely used to describe an issue (e.g. obesity
prevention) that is socially complex, with many interdependencies and no universal solution. For
social marketers, the inherently conflicting consumer and stakeholder behaviours that are difficult
to define represent a ‘Wicked Problem’

26
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use the Internet to access social networking sites (SNS).36

SNSs provide a platform for engaging with young Aborigi-
nal Australians whose SM use is high.37 Influencing and
reaching YAs using traditional channels of health promotion
and education campaigns are increasingly challenging.38,39

Thus SM could be acceptable tool to reach and engage
effectively with this target audience.40–43

A significant advantage of using SM is the opportunity to
use customised messages for specific sub-groups or con-
sumer segments in a way that has not previously available
to health practitioners.44 Social marketers know that to
impact and engage effectively with consumers prior seg-
mentation of the target market is required in order to tailor
specific messages and delivery platforms for sub-groups
within the population.45 Consumer segmentation is known
to be a strategy to improve effectiveness of social marketing
campaigns,46 including for addressing obesity15 and alcohol
consumption.47 However, segmentation by demographic
characteristics alone may not be as effective as applying
psycho-behavioural segmentation schemes typically defined
by behaviours, attitudes, knowledge, opinions, goals or life-
styles.45,48 Psycho-behavioural consumer segments are
more indicative of how and why people actually behave in
the way they do and their likely reactions to interventions
and communication efforts.49 In the context of this study,
segmenting YAs into groups that share similar lifestyles,
including attitudes, opinions and SM use, means that social
marketers are better able to develop interventions. Moving
beyond the “one size fits all” approach, consumer segmenta-
tion enables a focus on targeted message content and media
channels which the empirical literature highlights as being
critical to behaviour change.50,51

Engagement with YAs in SM interventions, adopting a
process of co-design and co-creation is essential.52 CH
enables YAs to participate directly in the design of a SM
campaign, by contributing to the development of campaign
messages (a bottom-up process). This includes determina-
tion of the best mix of SM, and sharing messages in real
time with friends, family and networks.41 Using a co-
creation approach draws on social marketing principles and
allows the research team and stakeholders to connect more
persuasively, effectively integrate the ‘voice of the customer’
within change-related communications and intervention,
and have a larger societal impact.42 As using SM for health
research is relatively new, we still are learning which chan-
nels and types of messages to use to reach our target audi-
ence, and how to evaluate audience engagement and the
effectiveness of campaign messages. This research protocol
for CH describes the process of a social-marketing-SM
intervention design aiming to affect healthy eating in all
YAs, especially, Aboriginal Australians.

CH is an interdisciplinary, multi-stage–multi-method
study that draws on academics and professionals from com-
munications, business and social marketing, nutrition and
dietetics, Aboriginal community health organisation mem-
bers and public health practitioners.53 Additionally, stake-
holders supporting this project are not-for-profit
organisations and an Australian government health

department. Throughout the CH protocol the term ‘indus-
try partners’ describes not-for-profit organisations and pub-
lic health practitioners who are actively involved in health
promotion campaigns.

CH is a four-year study comprised of four phases
(Figure 1). Phase 1 is a formative phase that aims to gain a
deep understanding of YAs’, including Aboriginal
Australians’, psychosocial characteristics and behaviours
related to accessing healthy eating content on SM, as well
as defining Living and Eating for Health Segments (LEHSs).
The results of Phase 1 inform Phase 2, where stakeholders
and segments of YAs will co-create healthy eating campaign
strategies and content. In Phase 3, co-created content will
be evaluated in a real-world setting using novel engagement
and retention tools. Phase 4 is the translation phase in
which the outcomes from previous phases are used to
develop tools that can be applied and useful for both stake-
holders and the research community.

The overarching aims of ‘CH’ are to:
1 understand the how YAs, especially Aboriginal YAs,

engage and utilise SM in relation to health and healthy
eating,

2 improve the effectiveness of SM strategies to motivate,
engage and retain YAs, especially Aboriginal YAs, in
interventions to reduce the risk of obesity, and

3 identify and disseminate effective ways to deliver these
SM interventions for the target group.

Methods

CH will use a multi-stage mixed methods design54

grounded in the integrative model of behaviour change
(IMBC) (Figure 2).55 There are several paradigms which
have been used to describe and understand behaviour
change. These models range in scope from rational cogni-
tive models of individuals making active choices through to
behavioural ecological systems models of social change
where the individual may not even be aware that they are
making a choice.26 A model that incorporates the middle
ground between autonomous consumer decision-making
and systems thinking, introduced by Fishbein and Yzer,55

which updates earlier rational choice models56–59 but also
includes interactions within the decision-making environ-
ment (i.e. the behavioural ecosystem).

The IMBC theory suggests a higher probability that a
behaviour will be performed if one has the intention to per-
form the behaviour, has the necessary skills and abilities
required, and there are few environmental or other con-
straints. A strong intention to perform the behaviour is in
turn influenced by attitudes, perceived norms and self-
efficacy relating to behaviour. In CH, the behaviour of
interest is eating behaviour.5 The protocol recognises the
multiple environmental compartments in the obesogenic
environment.60 In addition to learning about the impact of
these compartments on YAs, CH seeks to understand indi-
vidualised aspects of behaviour change in relation to
SM. While IMBC theory is in use within the health domain,
there is a paucity of knowledge regarding the specific

Communicating health study protocol

© 2018 Dietitians Association of Australia 511



 Phase 1 Phase 4 Phase 2 Phase 3 

Think Tank 

(design) 

Think Tank 

(development) 

Think Tank 

Implementation 

Online conversations 

(insight into social 

media use and 

application) *4 weeks 

n=200 

Survey 

instrument 

development 

Online survey 

n=2000 

HERLS 

Co-creation of 

campaigns   

(Wicked Problems 

Studio) 

Online conversations 

Evaluation & evolution 

of co-created 

campaign               

n=100 

Engagement & 

effectiveness 

evaluation 

Refinement and 

testing                  

esp. engagement & 

retention 

Real social 

media 

campaign 

Observe and 

measure outcomes    

* 6 months 

Strategies to 

optimise campaigns 

Social media and 

health metrics 

Refined 
concepts, 
strategies  

Measure 
effectiveness  

Immediate 
scale up 

Key 

Industry 

& govt 

partners 

Data 

collection 

& analysis 

Investigator 

activity 

Outcome 

Think Tank 

Evaluation  

Translation  

Tools to measure 

effectiveness            

(esp. engagement & 

retention) 

Figure 1 Communicating health overview (LEHS, living and eating for health segments).

Figure 2 Integrated model of behaviour change (IMBC, adapted for this study).
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influences on behaviour—especially precursors of decision-
making, such as exposure to prior multiple interventions,
SM usage and social motivations for healthy eating. Hence,
deeper examination of context and lived experiences is
required before designing interventions to promote health-
ier lifestyles.61 To this end, a multi-method iterative
approach was designed including a variety of disciplines
and approaches ranging from digital ethnography (Phases
1, 2 and 3) health promotion (Phase 1) through design
thinking (Phase 2) towards participatory action research
using stakeholders and community members to design and
test interventions (Phases 3 and 4). The CH study is there-
fore described as a sequence of steps and which iteratively
build on the outcomes of each other. Data triangulation
enhances the transferability and dependability of findings.
CH incorporates six data collection procedures incorporat-
ing both qualitative and quantitative data.

Phase 1—Think Tank 1 Design: The Think Tanks (TTs)
are a series of workshop style round table engagements
with partners and experts. TT members are drawn from
government health organisations, non-government organi-
sations, not-for-profit organisations, as well as academic
content and process matter experts. The first TT will be a
workshop for project ideation, research design and scoping
priorities of industry partners. Subsequent TTs occur in
each phase (see Figure 1). TT-2 will focus on development
of SM campaigns that will be relevant and applicable to the
partner organisations. The focus of TT-3 is to ensure that
campaigns based on the research and co-creation work-
shops will be implementable and pragmatic in execution.
TT-4 will evaluate the project, campaigns and participate in
defining translation.

Online conversations: Using the principles of digital
ethnography,62 online conversations (OCs) involve the use
of a powerful online community methodology (taking place
in specifically created virtual lounge rooms) used globally
by major companies to obtain insights into consumer
behaviour.63 OCs generate rich insights that go beyond the
capabilities of traditional research approaches such as focus
groups and face-to-face interviews as participants in the
OCs converse over a longer period of time responding to
questioning from group moderators on lifestyle, media use
and health-related behaviours. CH Phase 1 will be an OCs
with YAs discussing a series of 12 health- and eating-related
topics, hosted and moderated by an independent marketing
research agency.

Participants and recruitment: YAs (18–24 years) using SM
at least twice daily and living in Australia are eligible to par-
ticipate in this phase and 200 will be recruited by an
Australian Market & Social Research Society-certified field
house. This sample size will provide a rich data pool for
understanding eating-related behaviours and is based on
previous work using similar methodology.47 Participants
will be assigned to one of four communities based on their
age and predisposition to health messages as determined by
their responses to an online questionnaire about their atti-
tudes towards their health.

Once assigned to a community, participants will enter
into an extended conversation about health and SM, reflect
on their experiences and observations and have the oppor-
tunity to respond to the insights of other participants and
to prompts guided by the online moderators. It is likely
that Aboriginal young people from urban areas may be
recruited to the OC, however to ensure adequate data are
available, up to 30 young Aboriginal adults will be recruited
separately through Aboriginal Community Controlled
Health Organisations (ACCHOs) across Victoria. These
additional regional and rural participants will be recruited
to supplement the online (mainly urban) participant pool.
A modified version of the OC described above will be con-
ducted with this group and facilitated by an Aboriginal
researcher (TW). The researchers acknowledge the nuances
in Aboriginal people’s construction of the concept of
health,64,65 engagement in health promotion and in English
communication66 and the likely need for different commu-
nication messages. The researcher (TW) will determine
whether the conversations should be held online or as face-
to-face focus groups or interviews.

Analysis: Researchers will use thematic analysis to exam-
ine the qualitative data collected from participants’ discus-
sions and identify themes using a constant comparison
approach.67 Data will be in the form of text responses to
questions and uploaded images, including memes, video
clips and selfies. Common themes associated with eating
and/or health behaviour, attitudes and motivation will be
drawn out and used as a basis for considering likely LEHSs.
Additionally, comparative analysis will be used on a contin-
ual basis to compare people and each group to check that
LEHS types are appropriately represented by the data.

Survey development: The survey instrument will be devel-
oped based on the findings of the OCs and the antecedents
of behaviour change.55 The interdisciplinary research team
will evaluate the survey items, including those from existing
validated surveys to ensure they are representative of each
scale’s domain (i.e. face validity).68 Where necessary, origi-
nal scales will be developed using procedures suggested by
DeVellis.69 The survey will be piloted (n = 30) to ensure
convergent and discriminant validity between variables.70

Exploratory factor analysis will be undertaken within each
of the model components in order to finalise stable fac-
tors.71 Confirmatory factor analysis will be undertaken to
examine sample level psychometric properties, that is,
individual-item reliabilities, convergent and discriminant
validity.72 The outcome will be a robust instrument for use
in the online survey. The process of development and
testing of the instrument follows a structured path73,74

and involves instrument development and refinement.
Depending on the results from the OCs with young Aborig-
inal adults, the same questionnaire may be used or may
need to be modified. The team will work with Aboriginal
health partners to assure validity for Aboriginal Australians.

Online survey questionnaire: This stage aims to evaluate
the LEHS developed in the OCs and further define the
target group segments in relation to the IMBC.55
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Participants and recruitment: A field house will recruit
2000 participants, including Aboriginal YP for an online
survey, based on predetermined criteria such as age, gen-
der, location to ensure rural and remote participants are
recruited. This methodology is an adaption of that used
successfully in our recent alcohol and lifestyles research.47

Data analysis: Relationships will be hypothesised prior to
the analysis based on the outcomes of the OCs. Regression
and structural equation modelling using smartPLS375 will
be used to examine the strength and direction relationships
between intentions, attitudes and values, lifestyle, SM use
and behaviour. Cluster analysis will be used to develop and
describe population segment profiles. In using structural
equation modelling to investigate the relationships, it is
likely that some elements from the behaviour change model
will be modelled using latent variables while others will be
observed directly.71 As a result of this procedure, the LEHS
will be defined and associations between LEHS and specific
variables of the IMBC can be examined.

Phase 1 outcomes—Healthy eating-related lifestyle segments:
The outcomes from Phase 1 will be a rich understanding of
YAs, including Aboriginal Australians’ attitudes, beliefs and
behaviours related to health communication via
SM. Variation in uptake and acceptability of social market-
ing messages according to LEHS will be assessed. At the
end of Phase 1, the research will have identified the most
effective channels, the message tone (e.g. positive vs nega-
tive, use of intense emotional appeals) and content (images,
videos, websites, applications) with greatest potential for
further development for each target segment.

Phase 2—TT development: The TT of experts drawn from
our partner organisations and their networks will review
our learnings from Phase 1, which includes the Phase
1 communities’ feedback on existing health promotion
campaigns. Based on Phase 1 results, the TT experts will
suggest evidence-based, obesity-prevention (focusing on
healthy eating), target messages for the different LEHS.
These suggestions will be used in the following co-creation
activity.

‘Obesity: the Wicked Problem’—co-creation studio: A design
studio workshop where YAs studying a variety of disci-
plines ranging from health to digital media drawn from dif-
ferent universities will participate. The interdisciplinary
teams will be briefed together on ‘Obesity: the Wicked
Problem’.49 Facilitators will use design-thinking tech-
niques76 (see Figure 3) over a 3-week period to generate

content strategies and potential messages which resonate
and are pertinent for obesity prevention. The teams will be
supported by industry expert partners, designers, content
and other experts as required for ideation and creation
activities.

Following the design studio workshops, the research
team will select co-created campaigns to be evaluated and
evolved using an online content co-creation activity,77

including an effectiveness survey. The selected campaigns
will be uploaded to a purpose built website and SM seeding
will occur through the partners’ websites and SM platforms
identified from Phase 1. Partners in this sense will be all
those contributing to the project, including the universities,
project partners and industry. During the evaluation, the
website and SM channels will be publicly available, which
will allow participants in Phases 2 and 3 to organically cre-
ate and share content.

Participants recruitment and procedure—evaluation and
evolution stage: A new online community will be recruited
(n = 100), similar to the procedure described in Phase
1. Community members will complete a screening ques-
tionnaire developed from Phase 1 which will segment them
into separate groups (LEHS). Using an iterative process,
participants from each segment will be engaged in further
co-creating content (such as memes, life hacks and videos).
As the materials are discussed, debated and generated by
the users, the evolved (co-created) outcomes will be evalu-
ated according to their value and worth for each segment.
The user generated outcomes will be evaluated in an online
survey to the same participants (n = 100) which will also
produce analytics for engagement and effectiveness of the
co-created SM campaigns.78 Young Aboriginal adults will
be included in the same co-creation activity and will be
recruited by the Aboriginal researcher (TW).

Data analysis for online co-creation evolution and evaluation
survey: Using mixed-methods data analysis, the online con-
versations will capture qualitative information such as recall
of messages and the strength of negative or positive feelings
towards the materials. The research team will assess engage-
ment by having participants view, respond to and share
images, videos, text, containing newly developed health
messages and evaluate SM channel metrics. Responses will
be recorded on motivation, interest and personal relevance.
The approach to analysis of all data forms will be herme-
neutic, assessing the phenomena as they arise within the
community.79 The aim of the conversations and online

Figure 3 Generic design thinking process.
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co-creation phase is to understand engagement and to iden-
tify potential elements of successful SM activities. CH will
also assess how the target group manages multiple risk
behaviour messages (e.g. alcohol, drugs and sexual health)
as well as healthy eating and how they assimilate or priori-
tise multiple messages.

The evaluation survey will be quantitative in nature and
the same principles of analysis will be applied as that
described in Phase 1. The aim is to measure engagement
and to establish metrics for evaluating effectiveness of co-
created outcomes, thereby building on the outcomes of the
earlier qualitative stages of Phase 2.

Phase 2 outcomes—Healthy eating messages and strategies
for working with YAs: The outcomes of Phase 2 will include
a variety of health message content for each LEHS segment,
including Aboriginal YAs for use in Phase 3. Outcomes will
be a deep understanding of effective SM content creation
designed to connect with YAs. The design-thinking ‘Wicked
Problems’ Studio is unique to CH and a description of pro-
cedures involved will be an important adjunct for partners
working with YAs and SM in health-related areas. Another
important outcome of Phase 2 will be an understanding of
what works and what does not work when it comes to SM
interventions aiming to influence healthy eating behaviours
in YAs.

Phase 3—Implementation: Using the outcomes from Phase
2, the research team and partners will evaluate the materials
and select content ideas and strategies for implementation.
The TT participants will be invited to contribute their
expertise to evaluate the content and research outcomes to
come up with a series of potential ‘best’ solutions. Industry
partners will be invited to adapt these ideas into their own
campaigns using the skills of the ‘Wicked Problems’ Studio

teams. It is expected that at least two concepts will become
real SM campaigns associated with industry or not for profit
partner organisations.

Real-world SM campaign: In order to assess the campaign
elements, real-world industry partners will adapt the con-
cepts and strategies identified from Phases 1 and 2 and con-
duct a SM campaign launched from their own sites, linking
with the CH website. The campaign will incorporate con-
tent and message design (e.g. memes, life hacks), seeding of
relevant SM platforms (e.g. Facebook, Instagram), and
tracking of outcomes (e.g. shares, likes). Mobile social
applications may be developed depending on the outcomes
of Phases 1 and 2. Fundamental to the design of SM cam-
paigns is the setting of baseline objectives and tracking the
outcomes over time. Figure 4 summarises the steps in SM
campaign development. The industry campaign partners
will be assisted with design and technical advice by the
experts and students who participated in the ‘Wicked Prob-
lems’ Studio, as well as members of the research team.

Participants and recruitment: Subsequent to campaign
launch, relevant participants, including a group of young
Aboriginal Australians, will be invited using a modified
respondent-driven sampling approach. This will apply a
systematic approach to identification and recruitment of
hard to reach populations and previous participants will be
invited to participate in this new phase. Participants will be
asked to recruit others in their social network using a snow-
balling technique.80 On consenting to participate in the
intervention, participants will complete the online LEHS
instrument (developed in Phase 1) to identify their segment
profile and complete the questionnaire used in Phase 1. A
market research agency (see Phase 1) will provide the initial
participant pool with incentives for participation provided

Figure 4 Social media campaign development.

Communicating health study protocol

© 2018 Dietitians Association of Australia 515



to others. It is important that a group of related social net-
works (affinity groups) is established to ensure authentic
social interactions between participants.

Procedure: Project partners will send messages via online
social networks who will be invited to ‘share’ the campaign.
No identifiable information is collected; however, the mar-
ket research agency will passively follow URLs to determine
what happens to the messages even if participants do noth-
ing. De-identified data will also be collected by the partners
from their SM sites and provided to the research team for
analysis. CH will then systematically test single and combi-
nations of channels with content matched to the target seg-
ment. All SM channels will link to the CH test website
which will contain pages for each LEHS segment and
include: (i) evidence-based health information; (ii) an
opportunity to participate in a simple engaging activity, for
example, watch a video/game and (iii) the opportunity to
opt-in to the SM campaign aimed at healthy eating behav-
iours. The opt-in option is important to establish levels of
engagement with the campaign, it being the final category
of commitment to the campaign message. In addition to
standard web metrics, engagement will be measured on a
scale of low (e.g. failure to click on the link to the website)
to high engagement (e.g. signing up for the CH community
outside the incentivised market research process). Partici-
pants will continue to receive the full SM intervention for
6 months with materials tailored closely to the target popu-
lation segments. Retention will be measured by signing up
for the 6-month intervention and measuring quality and
quantity of interactions with the program over that time.

Data analysis: The research team will passively track
URLs and SM channel usage for participants who receive
the initial SM message. Their response to communications,
for example, site visits, actions, will be tracked even if they
do not proceed. SM usage (e.g. Facebook) will be correlated
with channel use (i.e. did this channel only work for high
level Facebook users?). The retention measures will be cor-
related with target segment and demographic characteris-
tics, SES (income, education) and minority population
groups. The size of friend networks, frequency of activity,
and other measures of SM use, along with participant char-
acteristics will be evaluated as potential moderators of inter-
vention effects, identifying those groups who benefit most
or the least from these types of interventions. Finally, we
will use this information to test an engagement and reten-
tion measurement scale. The aim is for this scale to be
applied to future social marketing campaigns to measure
and benchmark success.

Phase 3 outcomes: The outcomes of interest are the level
of engagement, interaction, retention and impact of the SM
campaign on health-related behaviours in YAs.

Phase 4—Translation: Phase 4 is designed to ensure that
the learnings from Phases 1 to 3 are available to the social
marketing and health communities in a form that is readily
accessible and easy to use. Research reports based on the
outcomes will be provided to participating partners, in
addition to academic peer-reviewed publications reporting
on the outcomes. Furthermore, the TT will be reconvened

in order to evaluate the outcomes of previous phases in
terms of its applicability to the landscape of obesity
research. The TT will establish the parameters for the devel-
opment of the toolkit, which is envisaged as a guide for
social-media-social-marketing aimed at young people and
healthy eating. This toolkit will potentially be downloadable
from the CH website. In addition to tools to measure effec-
tiveness and engagement, the toolkit will suggest strategies
to optimise campaigns and outline metrics for effective SM
and healthy eating campaigns for young Australians, espe-
cially Aboriginal YAs. This will permit an immediate scal-
ability of the research and possible extension to other
health domains.

Discussion

An evidence-based approach drawing expertise and knowl-
edge of research design from several disciplines was used to
design this series of studies which comprise CH. The itera-
tive approach will first understand the target population,
lead to segmentation and then co-create intervention con-
tent with the target group and expert stakeholders, and
finally will test engagement with the content in a real life
campaign. The overall approach recognises the importance
of participatory research and embraces the unknown in a
continuous cycle of designing, testing and improving,
rather than using the traditional approach of creating an
intervention, deploying it and only discovering issues and
problems during the final evaluation, rather than through-
out the design phase.

CH uses and adapts methodologies that have previously
been developed in marketing research. A major benefit of
the OC approach is that it is ethnographic in nature, and as
such allows researchers to understand the cultural nature of
community dialogue; specific inclusion of Aboriginal
Australians is crucial and integral to the methodological
design. These approaches enable us to understand the why,
how, when and what, for each behaviour under scrutiny. In
turn, this allows rich insights into participants’ values,
assumptions, beliefs, rituals, language and identity, in rela-
tion to the role of healthy eating in their lives. In a virtual
lounge room, the moderator has to stimulate conversations
and demonstrate authenticity to engage members effec-
tively. In doing so, the researcher becomes part of the tribe
in order to understand it. Furthermore, relative to data
extracted from some of the more conventional research
methods, online communities are a source of naturally
occurring data and are more suited to uncover cultural
influences and insights that are not biased either in their
generation or in reporting. A powerful application of this
approach is the ability of participants to co-create content
such a health messages.

In addition to input from the target group, this project
involves multiple stakeholders from government and non-
government organisations at all stages. This partnership
between researchers and those who will eventually imple-
ment social marketing campaigns has been recommended
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as an aid to successful research and program delivery and
in translation and adoption of findings into practice.81,82

The strength of Phase 3 is the ability to test content in
the real world, as opposed to a ‘controlled’ research setting,
a strategy which means that the results will be readily appli-
cable and translatable into practice.78 Despite the real-world
setting, CH will employ a robust research methodology,
including utilisation of a suite of metrics and indicators, to
evaluate the intervention.

The iterative nature of the project, incorporating a range
of methodologies is the key strength. This allows the gath-
ering of a range of data and provides deeper insights to bet-
ter understand the problem and how to address it. The
participatory nature of the content development will
increase uptake and engagement in the target group. Stud-
ies addressing the use of SM to reach this group with health
messages are limited,83 and few have incorporated an in-
depth ethnographic multi-level mixed-methods approach in
intervention development.

CH is a novel protocol that aims to synthesise the effec-
tiveness of SM strategies to motivate, engage and retain YAs,
especially Aboriginal YAs, in interventions to reduce the risk
of obesity, and to identify and disseminate effective ways to
deliver these interventions via SM. This will be achieved
using mixed methods, an iterative co-creation of content
process, and real-world implementation and evaluation,
drawing on behavioural change theories and social market-
ing strategies from an experienced interdisciplinary team.
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Abstract
Aim: Hand grip strength (HGS) has been proposed as an indicator of nutritional status that is objective, requires min-
imal assessor training and is quick to administer, making it attractive for use in the acute setting. This study aimed
to determine the discriminatory ability of impaired HGS to screen for malnutrition in an older hospital population and
assess the added value of combining this with existing screening tools.
Methods: Measures were undertaken during acute admission in patients ≥65 years admitted to general surgical
wards. Impaired HGS was defined as a mean value below the lower limit of the 95% CI of population norms and
observed HGS standardised as a percentage of this value. Nutritional risk was assessed using the Malnutrition
Screening Tool (MST) and malnutrition defined as Patient-Generated Subjective Global Assessment (PG-SGA) rating B
or C. Discriminatory ability of impaired HGS to identify malnourished patients was tested using the area under the
receiver operating characteristic curve (AUC).
Results: Seventy-five patients (mean age: 74.0 (SD 6.7) years, 60% male) were recruited. Impaired HGS did not accu-
rately identify malnutrition (AUC (95% CI): 0.41 (0.25–0.58), P < 0.001), nor did it improve discriminatory ability of
the MST (AUC (95% CI), MST: 0.83 (0.71–0.95), P = 0.32; MST/HGS combined: 0.68 (0.51–0.86), P = 0.035).
Conclusions: HGS was not found to be suitable in screening older inpatients for malnutrition during admission to
surgical wards. As such, screening for nutrition risk using an existing validated tool to identify patients for further
in-depth nutritional assessment by an appropriately trained clinician remains the preferred method.

Key words: aged, hand strength, inpatients, malnutrition, sensitivity, specificity.

Introduction

Protein–energy malnutrition—well-recognised in the acute
setting as an issue with clinical, financial and patient-level
consequences1—has an estimated point prevalence across
Australian and New Zealand acute care facilities of 32%.2

Malnutrition and unintentional weight loss in the period
preceding surgery have been linked to adverse clinical
outcomes.3–5 This risk is pronounced in the elderly, who are
more likely to be malnourished prior to hospital admission.6

A number of nutrition screening tools have been validated
for use in the clinical setting, many of which generally per-
form well in discriminating between malnourished and well-
nourished patients.7 Likewise, considerable variation exists
in the methods used to assess nutritional status across stud-
ies of hospitalised patients3,8,9 and includes anthropometric
measures, biochemical markers, combinations of the two, or
one of a number of validated nutrition assessment tools that
form an overall assessment based on the individual’s medical
history (e.g. weight change, functional capacity, nutrition
impact symptoms), food intake history and nutrition-
focused physical examination.10 An example of one of these
tools is the Patient-Generated Subjective Global Assessment
(PG-SGA).11

For a diagnostic or screening test to display clinical util-
ity, there are four conditions that must be satisfied: accessi-
bility, practicality, acceptability and appropriateness.12 Or,
in other words, as a bedside measure it should be inexpen-
sive, simple, non-invasive and valid. The limitation of tools
such as the PG-SGA is they often require clinician training
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(especially in undertaking nutrition-focused physical assess-
ment), collection of detailed intake history is time consum-
ing and they are subjective.13 It is therefore preferrable in
the busy clinical setting to employ quick and easy screening
that requires minimal training to identify patients for fur-
ther nutritional assessment by an appropriately trained cli-
nician. One such tool commonly used in Australian acute
care facilities is the Malnutrition Screening Tool (MST).14

Hand grip strength (HGS) has been proposed as an indi-
cator of protein–energy malnutrition or undernutrition that
may be more sensitive to changes in muscle function sec-
ondary to declining nutritional status than muscle mass or
other body composition measures.15,16 Further advantages
include minimal assessor training, quick administration and
objectivity. When present in combination with other cri-
teria, reduced HGS is recommended by the Academy of
Nutrition and Dietetics and the American Society of Paren-
teral and Enteral Nutrition (ASPEN) in identifying adult
malnutrition.10 A 2015 study by Demeny et al.,17 however,
found that in the Australian acute care setting, few dietitians
are using HGS in the assessment of nutritional status or in
monitoring nutrition support strategies in older patients
assessed as malnourished or at risk of malnutrition.

HGS is not without limitations, with an array of factors
related to acute or chronic illness and associated treatment
that may contribute to muscle weakness, such as disease
severity, comorbidities, inflammation, oxidative stress, cer-
tain medications and electrolyte imbalances.16,18 Further-
more, studies assessing its usefulness as an indicator of
nutritional risk19 and nutritional status in adult medical
and surgical inpatients20 and outpatients21–23 are
conflicting.

The aim of this study was to determine the discrimina-
tory ability of HGS in screening for malnutrition as assessed
by the PG-SGA in an older (≥65 years) population admitted
to general surgical wards and assess the added value of
combining this with the MST. A secondary aim of this
study was to determine if HGS is correlated with PG-SGA
triage score. Throughout this report, ‘malnutrition’ will be
used to refer to a state of undernutrition due to protein
and/or energy intake that is insufficient to meet require-
ments, which may be elevated secondary to reduced
absorption, altered gastrointestinal transit, or impaired
nutrient utilisation.10 ‘Well-nourished’ has been used to
indicate an absence of malnutrition.

Methods

The present study was a sub-study of the Collaborative for
Hospitalised Elders, Reducing the Impact of Stays in Hospi-
tal (CHERISH) study.24 Consecutive eligible patients
≥65 years were prospectively recruited (September 2015 to
March 2016) from two general surgical wards at a large ter-
tiary teaching hospital in Brisbane, Australia. Eligibility cri-
teria included a length of stay ≥72 hours, not critically ill or
palliated, and informed consent could be obtained. Patients
unable to complete the test due to inability to comprehend
or follow instructions (e.g. severe cognitive impairment,

limited English), or condition resulting in reduced hand
function were excluded (e.g. rheumatoid arthritis or carpal
tunnel syndrome).

Participant descriptive data were retrieved from routinely
collected clinical and administrative information in the patient
chart, with the exception of weight that was collected using a
single set of digital scales (Tanita BC 582 FitPlus Innerscan
Body Composition Monitor; Tanita, Kewdale, Australia).
Nutrition risk screening, nutrition assessment and HGS mea-
sures were undertaken in that order during the same session
by a single researcher, between day 4 and 6 of admission.

Nutrition risk was assessed from information obtained
directly from the patient using the MST,14 with at risk
patients scoring ≥2. Nutritional status was assessed using
the scored PG-SGA,11 with information collected directly
from the patient and verified from the medical chart where
appropriate (e.g. weight history, presence of fever, cortico-
steroid prescription). This resulted in a global rating of
nutritional status (i.e. PG-SGA A: well-nourished, B: sus-
pected or moderate malnutrition or C: severely malnour-
ished) and score. Malnutrition was defined as a combined
global rating of PG-SGA B or C. The PG-SGA is validated
for use in acute patients25–27 and was specifically selected
due to the addition of the triage score indicating nutrition
impact over the previous 2 weeks.

HGS was measured using a single Jamar hydraulic hand
dynamometer (Lafayette Instrument, Lafayette, IN) as per
standardised positioning and instruction prescribed by the
American Society of Hand Therapists (ASHT),28 and recorded
as the mean of three trials (2–4-second isometric contraction
with minimum of 30-second break in between) in the domi-
nant arm. In the absence of standardised recommendations
relating to the use of dominant versus non-dominant side, the
dominant arm was selected. In a systematic review of 72 stud-
ies examining protocols for measuring HGS, the majority of
included studies used dominant hand; however, the authors
acknowledged evidence relating to dominance-specific differ-
ences in grip strength is conflicting.29

All trials were undertaken with the dynamometer handle
in setting II, as recommended by the ASHT.28 Existing
research suggests handle position does not considerably
reduce accuracy of grip strength readings when adminis-
tered at handle setting II.30,31 The procedure was described
and demonstrated to patients and correct position con-
firmed prior to the beginning of the test, with verbal
encouragement and feedback provided throughout. Time
taken to administer HGS was recorded using a digital timer.

Crude HGS scores were coded as impaired or not
impaired, with impaired HGS defined as a value below the
lower limit of the 95% CI of the mean from age-, gender- and
side-specific normative data,32,33 as suggested by Bohannon
et al.33

MST and HGS were combined to form a composite
screening measure (MST/HGS combined), whereby those
patients who had both an MST score ≥2 and impaired HGS
were considered to be at increased risk.

Dichotomised nutrition risk, HGS and MST/HGS com-
bined were compared with global malnutrition rating to
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determine discriminatory ability: sensitivity, specificity, posi-
tive predictive value, negative predictive value and area under
the receiver operating characteristic curve (AUC). A highly
sensitive and specific test is one with good ability to detect
patients with the disease (true positives), while also correctly
ruling out patients without the disease (true negatives). Sensi-
tivity and specificity values are impacted by disease preva-
lence, therefore calculating the AUC (of a plot of sensitivity
and one minus specificity for all thresholds) is a valuable
method of determining discriminatory ability. AUC values
closer to 1 indicate better discriminatory ability, that is, higher
probability that a randomly selected patient with the condi-
tion of interest would have test results indicative of this condi-
tion, than a randomly selected patient without the condition
of interest.34 Interpretation of AUC values were based upon
established cut-off points: 0.9–1.0 = excellent; 0.8–0.9 = very
good; 0.7–0.8 = good; 0.6–0.7 = sufficient; 0.5–0.6 = poor;
<0.5 = test not useful.35

Spearman’s rho (rs) was used to test for covariance
between standardised HGS (i.e. mean HGS expressed as
percent of the lower limit of the 95% CI of the mean from
normative data) and PG-SGA score.

Statistical significance was established at P < 0.05. All
statistical analyses were carried out using the Software Pack-
age for Social Sciences (SPSS) for Mac (version 23.0, IBM
Corp., Chicago, IL). Post-hoc power analysis revealed the
study to be adequately powered to detect an AUC of 0.705
(Power: 80%, Type I error: 5% and allocation ratio: 4:1).

The study was approved by the HREC of the local health
district (Ref No.: HREC/15/QRBW/95) and reported in
accordance with The Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) statement.36

Results

Of 273 eligible patients, 173 were enrolled into the CHER-
ISH study (63.4% consent rate) and 75 patients (mean age:
74.0 (SD 6.7) years, 60% male) were subsequently included
in this sub-study. The most common reason for exclusion
following enrolment was patient discharged before mea-
sures were undertaken (n = 59). Thirty-two patients were
unable to perform HGS measures due to a pre-existing
hand condition (n = 26) or inability to comprehend or fol-
low instructions (n = 6), four declined to undertake HGS
measures and a further three patients withdrew from the
study or were palliated (Figure 1). Participant demographic
and clinical characteristics are outlined in Table 1.

Time taken to measure and record HGS was mean 2.58
(SD 0.52) minutes. Thirty-two percent (n = 24) of patients
were screened at nutritional risk, malnutrition was observed
in 19% (n = 14) of patients (only one patient was assessed
as being severely malnourished, i.e. PG-SGA C) and 36%
(n = 27) had impaired HGS. Thirteen percent (n = 10) of
patients were identified as at nutritional risk and had
impaired HGS (MST/HGS combined). No difference was
observed in mean crude HGS between malnourished and
well-nourished patients (26.3 (SD 9.4) kgf vs 27.8 (SD 8.4)
kgf; P = 0.55).

Discriminatory ability of the MST, HGS and MST/HGS
combined in screening patients for malnutrition are dis-
played in Table 2. The MST was found to have good dis-
criminatory ability in identifying patients with malnutrition.
HGS was not found to be useful in identifying patients with
malnutrition, nor did combining HGS with the MST
increase the discriminatory ability of the MST. The corre-
sponding receiver operating characteristic curves are dis-
played in Figure 2.

No covariance was observed between standardised HGS
and PG-SGA score (rs: −0.129, P = 0.27).

Discussion

This study aimed to determine the discriminatory ability of
HGS in screening for malnutrition during admission to gen-
eral surgical wards in an older (≥65 years) population and
found HGS does not appear to be useful as a screening
measure for malnutrition, or in identifying those most likely
to benefit from dietetic intervention when used as a standa-
lone measure or when combined with the MST. Although
HGS was inexpensive, brief and simple to perform, this
study reveals issues with its practicality and validity with
respect to using it to screen for malnutrition.

The inappropriateness of HGS as a measure in patients
with upper limb injury, malformation or musculoskeletal
condition presents a challenge in older patients where there
is a high incidence of musculoskeletal problems such as
osteoarthritis. In our sample, approximately 15% of patients
were excluded from HGS measurement for this reason.

The results from the present study are in disagreement
with the literature reporting discriminatory ability of HGS
to detect malnutrition in adult inpatient populations. Flood
et al.20 found HGS had good discriminatory ability in
detecting malnutrition as determined by the PG-SGA in a
heterogeneous sample of adult (≥18 years) hospital patients
(n = 217) referred to dietetic services (AUC: 0.776 (95%
CI: 0.698–0.853)). However, logistic regression modelling
of proportion of variance in nutritional status shared by
percent of predicted HGS calculated using age-, gender-
and BMI-adjusted predictive equations, found HGS shared
only 9.3% of variability with nutritional status in the same
group. Jeejeebhoy et al.37 in their study of 733 hospitalised
adults (≥18 years) across a variety of diagnostic categories
similarly found HGS was able to detect malnutrition as
determined by SGA, however, this value indicated a test
that was only sufficient (AUC: 0.61 (95% CI: 0.57–0.65)),
even when adjusted for age and sex (AUC: 0.63 (95% CI:
0.59–0.67)). These studies differ from the present study in
the values selected for entry into the model, in that
observed HGS was entered as a continuous variable. Cut-
offs or HGS values for use in screening for malnutrition,
however, were not suggested by the study authors.

A range of factors, other than nutritional status, may
have impacted HGS in our sample. For example, a large
proportion of the sample had a primary diagnosis of cancer
(45%) or other condition with related inflammation
(e.g. inflammatory bowel disease, cholecystitis, trauma).
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Inflammation may contribute to muscle weakness,38 poten-
tially confounding the relationship between decreased HGS
and nutritional status. Similarly, multimorbidity was preva-
lent (evidenced by mean Charlson Comorbidity Index of
2.6 (SD 2.1)), which has been shown to decrease HGS.18

Therefore, it is not unexpected that this group would pre-
sent with lower HGS than their healthy counterparts. Addi-
tionally, hand anthropometry, stature and body weight are
reported to be predictors of HGS.18,39,40 These factors were
not accounted for in our study, as the study intended to
assess the pragmatic use of HGS in the clinical setting.
Without controlling for disease-related factors and anthro-
pometric measures, HGS may have little use in screening
for malnutrition.

It has also previously been suggested that HGS may
more closely reflect sarcopenia and frailty in older adults16

and, in combination with low muscle mass, is recom-
mended by the European Working Group on Sarcopenia in
Older People in identifying sarcopenia.41 While undernutri-
tion is recognised as a potential contributing factor to the
overarching geriatric syndrome of frailty,41,42 sarcopenia
and frailty can present in otherwise well-nourished individ-
uals.43 For this reason, HGS is unlikely to be suitable in dif-
ferentiating between nutrition- and age-related sarcopenia,
without first establishing whether the patient is

malnourished. This further complicates the association
between reduced HGS and malnutrition in an older popula-
tion. Whether indicative of nutritional status or sarcopenia,
low HGS has been shown to be a predictor of increased
length of stay, postoperative complications and requirement
for assistance at admission and at 6 months post-
discharge.37,44–46 It may therefore be useful in screening
patients who would most benefit from multidisciplinary
intervention and early discharge planning.

HGS may be useful as a sensitive measure of short-term
change in nutritional status, such as monitoring the effect
of nutritional intervention.16,20 This is supported by the
early response of muscle strength to refeeding observed in
early starvation studies,47 however, whether this extends to
use in an elderly population and the timeframe required to
observe change is unclear.48 If shown to be a valid measure
of change, this would make it attractive for use in the acute
care setting where duration of observation is often short
and measurable improvements in patient weight or nutri-
tional status as measured by a multicomponent tool may be
difficult.

The present study has some limitations. The large num-
ber of patients enrolled in the parent study that were subse-
quently excluded from the sub-study due to early discharge
may introduce selection bias, potentially reducing the

Figure 1 Flow diagram of participant inclusion in sub-study analysis. CHERISH, Collaborative for Hospitalised Elders,
Reducing the Impact of Stays in Hospital.
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generalisability of our results. The modest sample size con-
tributed to reduced precision (indicated by the wide confi-
dence intervals observed) and statistical power. As the
present study was a sub-study of the CHERISH study,24 it
was not designed with malnutrition and HGS as primary
outcome measures. However, as previously described, post-
hoc power analysis revealed the study to be adequately
powered to detect an AUC of 0.705, which indicates a test
with lower discriminatory ability than that found by Flood
et al. in their study of a heterogeneous group of adult
patients.20 It is also to be expected that observed HGS in an
acute population will be lower than that of norms derived

from a healthy population. Therefore, it is possible that the
use of a value below the lower limit of the 95% CI of the
mean from normative data in this study has resulted in high
false positives, thus reducing discriminatory ability. Simi-
larly, due to the low prevalence of severe malnutrition in
our sample, we were not able to stratify by degree of mal-
nutrition. Therefore, the study may benefit from being
repeated with a larger sample size. The pragmatic approach
employed resulted in a heterogeneous sample, which could
be viewed as both a limitation and a strength. A departure
from highly controlled test conditions is necessary to pro-
vide results that are generalisable to a wider population,

Table 1 Demographic and clinical characteristics of participants

Characteristic Total sample (n = 75) Malnourished (n = 14) Well-nourished (n = 61)

Age (years), mean (SD) 74.0 (6.7) 75.0 (7.1) 73.8 (6.6)
Male, n (%) 45 (60) 10 (71) 35 (57)
Admission category, n (%)

Elective 31 (41) 5 (36) 26 (43)
Emergency 44 (59) 9 (64) 35 (57)

Usual place of residence, n (%)
Independent living community 75 (100) 14 (100) 61 (100)
RACF 0 (0) 0 (0) 0 (0)

CCI1, mean (SD) 2.6 (2.1) 2.7 (1.5) 2.6 (2.2)
Weight (kg), mean (SD) 81.1 (19.1) 70.5 (13.4) 83.6 (19.5)
BMI2 (kg/m2), n (%)

Underweight 13 (17) 6 (43) 7 (12)
Normal weight 27 (36) 5 (36) 22 (36)
Overweight 35 (47) 3 (21) 32 (52)

Primary diagnosis, n (%)
Metastatic cancer 5 (7) 2 (14) 3 (5)
Upper GI cancer 5 (7) 2 (14) 3 (5)
Hepatopancreatobiliary cancer 9 (12) 3 (22) 6 (10)
Colorectal cancer 15 (20) 2 (14) 13 (21)
Other GI disease (non-malignant) 23 (31) 3 (22) 20 (33)
Trauma 6 (8) 0 (0) 6 (10)
Other 12 (16) 2 (14) 10 (16)

Crude HGS (kgf), mean (SD) 27.5 (8.6) 26.3 (9.4) 27.8 (8.4)
Standardised HGS3, mean (SD) 110.1 (26.7) 101.4 (26.4) 112.1 (26.5)

BMI, body mass index; CCI, Charlson Comorbidity Index; GI, gastrointestinal; HGS, hand grip strength; RACF, residential aged care
facility.
1 CCI score not age-adjusted.
2 BMI ranges for older adults: underweight = <23.0; normal weight = 23.0–26.9; overweight = ≥27.0.
3 Standardised HGS: percent of the lower limit of the 95% CI of the mean from age-, gender- and side-specific normative data.

Table 2 Discriminatory ability of screening measures to detect malnutrition (global rating B/C) as measured by the Patient-
Generated Subjective Global Assessment

Screening
measure

Sensitivity
(95% CI)

Specificity
(95% CI)

PPV
(95% CI)

NPV
(95% CI)

AUC
(95% CI)

AUC
interpretation

MST 86%
(57%– 98%)

80%
(68%–89%)

50%
(37%–63%)

96%
(87%–99%)

0.83
(0.71–0.95)

Very good

HGS 50%
(23%–77%)

67%
(54%–79%)

26%
(16%–40%)

85%
(77%–91%)

0.41
(0.25–0.58)

Test not useful

MST/HGS
combined

43%
(18%–71%)

93%
(84%–98%)

60%
(33%–82%)

88%
(82%–92%)

0.68
(0.51–0.86)

Sufficient

AUC, area under the receiver operating characteristic curve; HGS, hand grip strength; MST, Malnutrition Screening Tool; NPV, negative pre-
dictive value; PPV, positive predictive value.
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which is the reality of delivering care within the clinical set-
ting. This study was unique in that it assessed HGS in an
exclusively older population during admission.

HGS was not found to be suitable in screening older inpa-
tients for malnutrition during admission to surgical wards, nor
did it increase the discriminatory ability of the MST. In light of
the limitations of our study, however, it is recommended that
our results are interpreted with caution. Screening for nutri-
tion risk using an existing validated tool to identify patients for
further in-depth nutritional assessment by an appropriately
trained clinician remains the preferred method.
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Abstract
Aim: Buchanania obovata Engl., the Green Plum, is a small green fruit eaten by Australian Indigenous peoples of the
Northern Territory and Western Australia that has had limited study and has potential as a source of food for diet
diversification. The flesh and seed of the fruit are eaten and the plant is used as bush medicine.
Methods: Physical characteristics of the fruit were measured. The flesh and seed freeze dried powders were
measured separately for proximates, mineral/trace elements and heavy metals, and folate analysis. Vitamin C was
analysed in the flesh.
Results: The flesh is high in protein (12.8 g/100 g dry weight (DW)) and both flesh and seed are high in dietary fibre
(55.1 and 87.7 g/100 g DW, respectively). The flesh is high in potassium (2274.7 mg/100 g DW), and is a good
source of magnesium (570.5 mg/100 g DW), calcium (426.0 mg/100 g DW) and phosphorous (216.8 mg/100 g DW),
whereas the seed is high in iron (8.15 mg/100 g DW). The flesh contains folate at 752.4 μg/100 g DW and the seed
contains 109.5 μg/100 g DW as pteroylmonoglutamic acid equivalents.
Conclusions: The flesh and seed have good nutritional properties and the results support the use of the Green Plum
for diet diversification and nutrition in Indigenous and non-Indigenous populations in Australia.

Key words: Buchanania obovata, food, folate, Indigenous Australia, nutritional profile.

Introduction

The Green Plum is the fruit of the tree Buchanania obovata
Engl. and is a native Australian food eaten by Indigenous
Australians. It grows and is wild harvested in the northern
parts of Australia, in the Northern Territory and Western
Australia,1 and is also known as the wild plum, bush
mango or wild mango. The Green Plum is a small green
fruit, shown in Figure 1, the flesh is eaten raw from the tree
and the flesh and seed are mashed into a paste and eaten.2

The tree B. obovata grows to about 15 m high and has
rough brown bark and branchlets. The leaves are alternate
and their shape is obovate to oblong-obovate growing to

5–25 x 1.5–10 cm in size. The flowers are bisexual and are
creamy white in colour.3

Buchanania obovata is in the family Anacardiaceae which
contains well-known commercialised fruit including mango
(Mangifera indica), cashew apple (Anacardium occidentale)
and pistachio nuts (Pistacia vera).4

Studies of Australian native foods show they can have very
good nutritional and functional properties. Indigenous foods
of Australia have previously been underutilised but now have
potential for wider availability and commercialisation. The
Kakadu Plum (Terminalia ferdinandiana) has such high levels
of ascorbic acid (vitamin C) and high-antioxidant capacity5,6

that it is used in the dietary supplement industry6 and a nat-
ural preservative is made from it for commercial dipping of
prawns in Queensland, Australia, giving an extended shelf
life.7 Other Australian native foods have been shown to
have high-antioxidant compounds, minerals and vitamins8

indicating that further study of Australian native foods is
warranted.

The Green Plum was selected for this study as it is used
by Australian Aboriginal people as a food and the plant as
bush medicine. The Green Plum is commonly eaten by
many Aboriginal communities and is a favourite with chil-
dren.2,9 Aboriginal communities have names for it in their
own languages, in Kija it is taluuny,10 in Murinpatha it is
kilen, in Jandjung it is djamuru,2 in Rirratjunu it is
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dhurrpinda,11 in Djambarrpuyngu it is munydjutj, in Bur-
arra it is mulaagi, in Yanyuwa it is bigigee, in Garawa it is
bikabaji, in Anindilyakwa it is mangkarrba, in Djinang it is
yulwandi, in Alawa it is yulmuru, in Rirratjunu it is dhurr-
pinda3 and the people of Groote Eylandt call it man-
gkarrkba.12 Young stems, leaf ribs, inner bark from young
branches and older stems have been used as bush medicine
for their antiseptic and analgesic qualities to treat toothache,
skin infections and conditions and as an eye lotion.3,12

Indigenous communities in Australia have had very poor
quality diets for at least three decades.13 Australian Aborigi-
nals are at increased risk of malnutrition and chronic dis-
ease causing poorer levels of health than non-Indigenous
Australians.14 Diabetes, cardiovascular disease and tobacco-
related illnesses account for half of the health gap in the
Australian Indigenous population.15 Diversity in national
food system has been shown to increase human health and
nutrition.16 Indigenous traditional foods could add diversity
in nutrition to the Australian food system and be a good
source of nutrients and micronutrients. Wider availability
and a better understanding of native Australian foods could
lead to a higher intake by Australian Indigenous peoples
providing better nutrition and health outcomes.

This is the first study of this kind on the Green Plum
investigating so much of its nutritional properties for die-
tary purposes. The data presented in this study are novel
except for a small number of proximate and inorganic con-
stituents and vitamin C of the flesh which were published
in 1993,17 and mineral analysis which were done by Medley
and Bollhöfer and provided as supplementary material in
their study on the radium uptake in the tree.9 Including the
mineral analysis data in this study is important as their
study focused on the tree whereas this study is investigating
the flesh and seed of the fruit for dietary purposes and also
analysed the proximates, vitamin C and folate, making the
nutrition profile available to dietitians, nutritionists and the
food industry. Vitamin C and folate were chosen as vitamins
for testing in this initial screening of the Green Plum as

vitamin C is a key vitamin in fruit, and folate, a critical vita-
min, has previously been found in considerable amounts in
a number of Australian native bush foods.8

Methods

Chemicals used in the analysis were from Sigma-Aldrich
(St Louis, MO, USA) and Chem-Supply (Gillman, SA,
Australia).

Approximately 800 individual B. obovata fruit were ran-
domly picked slightly under-ripe from several trees located
near Darwin, Northern Territory, Australia, in 2015, with
the assistance of the experienced Thamarrurr Rangers and
Chris Brady from the Northern Territory. The fruit were
picked under-ripe due to availability and ease of transporta-
tion. They were frozen and transported to Brisbane where
they remained frozen at −20�C. Samples for physical prop-
erties and moisture content were randomly selected and
thawed to room temperature before testing. From the sam-
ple, 554 g of composite whole fruit with the seed intact
(approximately 700 Green Plums) were lyophilised in a
Christ Gamma 1–16 LSC Freeze Drying Unit (John Morris
Scientific, Osterode, Germany) and the flesh was ground to
a powder in a kitchen food processor. The seeds were sepa-
rated from the flesh powder with a sieve and finely ground
in a hammer mill (Lab Mill, Christy and Norris Ltd.
Chelmsford, England). The composite flesh powder and
seed powder were stored at room temperature in separate
air tight plastic containers, protected from light.

Size of whole fruit: Ten Green Plums were chosen at ran-
dom and measured for length, width and depth (height
lying on a bench) using 150 mm Digital Calliper (Craftright
Engineering Works, Jiangsu, China).

Weight: Ten whole fruit were weighed on laboratory
scales (Sartorius CP224S, Gottingen, Germany). The fruit
were cut down one side with a knife and the flesh peeled
off the seed, then weighed separately and the pulp/seed
ratio was calculated.

Figure 1 Green Plums (a) whole and (b) flesh and seed separated.

S. A. Fyfe et al.

528 © 2018 Dietitians Association of Australia



Colour: Colour was measured with a Konica Minolta
CR-400 Chroma Meter and DP-400 Data Processor (Osaka,
Japan) on 10 Green Plums chosen for optimal testing. Two
measurements were averaged for each result. The colour of
the inside flesh of 10 pieces of fruit were measured, with
both measurements from the same area of flesh. Lightness
(L*), Chroma (C*) and hue angle (h) were recorded.

Moisture Content: Moisture content was determined using
the AOAC Official Method on Analysis 920.151 (1990) in
triplicate on pieces of flesh and seed. Flesh of 10 Green
Plums were cut into small pieces and the seeds separated
and broken up and approximately 0.5 g samples of flesh
and seed were placed in a vacuum drying oven (Series RVT,
Heraeus, Berlin, Germany) at pressure 200 Torr and tem-
perature 70 �C, until constant weight.

Proximate analysis: Proximate analysis was performed on
the freeze dried powders of both the flesh and seed of the
Green Plum at Symbio Alliance, Eight Mile Plains, Queens-
land, Australia, a National Association of Testing Authori-
ties (NATA) accredited laboratory that complies with
ISO/IEC 17025:2005. The analysis were done according to
the NATA approved in house methods or AOAC methods:
protein by AOAC method 990.03 (AOAC, 1997); fat by
AOAC method 991.36 (AOAC, 1999); saturated, mono-
unsaturated, poly-unsaturated and trans fat by in house
method CFH068.2; moisture by AOAC 934.01 (AOAC,
1990), ash by AOAC method 923.03 (AOAC, 2000); total
sugar by CFH001.1, total dietary fibre by CF057; available
carbohydrate by CF029.1; energy by CF030.1; crude fibre
by AOAC 962.09 (AOAC, 1990) and dry matter by in
house method CF006.1.

Minerals/Trace Elements/Metals: The methods used for
analysis of minerals and trace elements/metals have previ-
ously been described in Carter et al.18 The analysis was car-
ried out in duplicate using a 7700 inductively coupled
plasma (ICP)-MS (Agilent Technologies Australia Pty. Ltd.,
VIC, Australia) and ICP-OES (Agilent Technologies
Australia Pty. Ltd., VIC, Australia) after microwave diges-
tion (MarsXpress, CEM Corporation, Matthews, NC, USA).

Vitamin C: Vitamin C was tested on the freeze dried flesh
powder by Symbio Alliance using the AOAC Official
Method 967.21 on HPLC.

Folate: Folate in the freeze-dried Green Plum flesh and
seed powders were analysed in triplicate as outlined by Ringl-
ing and Rychlik19 using a UHPLC-MS/MS (Shimadzu, Rydal-
mere, NSW, Australia) with a Raptor ARC-18 column
(Restek, Bellefonte, PA, USA). The derivatives pteroylmono-
glutamic acid (PteGlu), tetrahydrofolate (THF),
5-methyltetrahydrofolate (5mTHF), 5-formyltetrahydrofolate
(5fTHF) and 10-formyl-pteroylglutamic acid (10f PteGlu)
were measured by stable isotope dilution assays.

Data analysis and calculations were done using Microsoft
Excel software, version 2013 (Microsoft Corporation, Red-
mond, WA, USA). Arithmetic means � SDs are shown in
text and tables.

Results

Ten whole Green Plums were measured with the follow-
ing characteristics: length 15.07 � 1.14 mm, width
11.54 � 0.90 mm and depth 9.14 � 0.96 mm.

Ten whole Green Plums had an average weight of
0.75 � 0.13 g. When the flesh was removed from the stone
it separated easily by hand, with only a few small shards of
flesh clinging to the seed. The flesh of each Green Plum
averaged 0.39 � 0.09 g and the seed 0.22 � 0.04 g, the
seed was 29.7% of the whole fruit by weight and the pulp/
seed ratio was 1.75.

The outer skin colour was measured as L* 43.99 � 2.62,
C* 29.02 � 2.41 and h 105.36 � 2.12 (n = 10). The inner
flesh was L* 49.70 � 2.62, C* 35.83 � 1.86 and h
105.28 � 1.67 (n = 10). The Green Plum fruits are a dull
colour with a yellow/green hue. The hue of the skin and the
inside flesh is very similar, however, the flesh appears to be
slightly more vivid than the skin and lighter in brightness.20

Both the outer skin and inner flesh were fairly uniform in
colour across all 10 Green Plums tested.

Moisture content of the Green Plum flesh was around
79% and of the seed around 35%.

The results of the proximate analysis on the lyophilised
powders, as measured by Symbio Alliance, are shown in
Table 1.

The minerals/trace elements and metal results of the flesh
and seed powders are shown in Table 2.

Five different vitamers of folate were measured in the
Green Plum flesh and seed powders with results in Table 3.
Vitamin C was measured in the Green Plum flesh and the
result is in Table 3.

Discussion

The proximate results indicate that both the flesh and seed
can be used as a source of total dietary fibre. The total die-
tary fibre % daily intake for a 100 g serve DW of an
8700 kJ diet is 184% for the flesh and 292% for the seed
(Symbio Alliance nutrition information report received with
results). The protein in the flesh is 26% of the daily intake

Table 1 Proximate results of the freeze dried Green Plum
flesh and seed

Proximate (g/100 g DW) Flesh Seed

Protein 12.8 3.0
Fat 2.5 1.8
Saturated fat 0.5 0.6
Mono-unsaturated fat 0.7 0.3
Poly-unsaturated fat 1.2 0.8
Trans fat <0.01 <0.01
Moisture (air) 2.2 <0.1
Ash 6.1 0.8
Total sugar 2.9 <0.10
Dietary fibre (total) 55.1 87.7
Avail carbohydrate 21.3 6.7
Energy (kJ/100 g DW) 1112 934
Crude fibre 7.7 55.3
Dry matter 97.8 100.0

Buchanania obovata: An Australian Indigenous food

© 2018 Dietitians Association of Australia 529



per 100 g serve DW. Current remote Indigenous diets are
low in protein contributing only 12.5–14.2% of energy,
lower than the recommended 15–25%.13 Through diet
diversification the Green Plum can contribute to improve-
ment in protein intake but is not a replacement for tradi-
tional sources of proteins.

The results in Table 2 show the Green Plum can be used
as a dietary source of potassium and other macro-minerals
and contains a variety of trace elements essential to the
human diet. Compared to recommended daily intakes the
Green Plum is a good source of many nutrients, particularly
the flesh which is high in calcium, potassium, magnesium,
phosphorous, zinc, selenium, copper and manganese.21

The seed has lower amounts of most nutrients than the
flesh but contains higher amounts of iron.

The study by Medley and Bollhöfer9 on the uptake of
radium by the B. obovata tree did a metals and trace ele-
ments analysis of flesh and seeds from seven different trees
in seven different sites. Their results are similar to those in
this study, with the potassium in the flesh slightly lower
than in this study (average 1660.0 vs 2274.7 mg/100 g
DW). The group II metals, calcium, barium, strontium and
magnesium were all higher in their study in the flesh and
seed, except for magnesium which gave similar results to
these. Other Australian native foods also have high-mineral
content. Of those studied by Konczak and Roulle,22 the
Green Plum flesh has higher levels of calcium, magnesium,
phosphorous and selenium, and only the Quandong
(3456.2 mg/100 g DW) has higher levels of potassium.

Vitamin C in the Green Plum flesh (170 mg/100 g DW)
is similar to that of the mango (220 mg/100 g DW)
(reported by the USDA ARS and calculated to DW using
moisture content),23 but is lower than the Kakadu plum
which has levels of up to 22 490 � 5290 mg/100 g DW.6

The flesh is much higher in folate then any of the
Australian native fruit tested by Konczak et al. including the
Australian Desert Lime (420 μg/100 g DW) and the seed
has similar levels to the Kakadu Plum, Riberry and Lemon
Aspen (around 110 μg/100 g DW).8 The flesh has much
higher folate levels than most of the foods measured using
the same method by Ringling and Rychlik,19 and the results
are higher than all of the fruit results compiled by Saini
et al. from USDA data.24 However, some Asian green vege-
tables such as tatsoi (231 μg/100 g FW), and English spin-
ach (213 μg/100 g FW), have higher levels than the Green
Plum flesh (161 μg/100 g FW).25 The low amounts of Pte-
Glu found compared to the other vitamers is consistent
with it not generally occurring naturally in food.26

Folate is a B vitamin that is synthesised in plants and is
essential for human health due to its role in synthesising,
repairing and methylating DNA.24 Folate deficiency is asso-
ciated with neural tube defects24 non-alcoholic fatty liver
disease and steatohepatitis,27 and it is a risk factor for vas-
cular disease.28 The cells in the human body are unable to
synthesise folate so there must be sufficient dietary intake.24

Folate produced in plants is preferred over synthetic folic
acid,24 which may have negative side effects in humans.29

The Green Plum is very high in 5mTHF which is the bioac-
tive folate form in the body.24

There are challenges for Indigenous communities as the
current food supply discourages healthy eating. Indigenous
communities are remote and healthy food is relatively
expensive compared to unhealthy choices.30 The price dif-
ference of healthy food in remote Northern Territory can be

Table 2 Minerals/trace elements and metal analysis of the
Green Plum flesh and seed freeze dried powders

Element (mg/100 g DW) Flesh Seed

Macro-minerals
Sodium 188.1 55.6
Potassium 2274.7 285.1
Calcium 426.0 46.8
Magnesium 570.5 49.5
Phosphorus 216.8 45.5

Trace elements
Selenium 0.022 0.0044
Zinc 2.6 0.38
Iron 3.8 8.15
Manganese 1.5 0.32
Copper 0.54 0.72
Nickel 0.082 0.050
Cobalt 0.018 0.0030
Chromium 0.0038 0.067
Vanadium 0.0011 0.0031
Boron 1.4 0.23
Molybdenum 0.013 0.0074
Strontium 2.8 0.37
Barium 1.1 0.17
Antimony <0.001 <0.001
Silver <0.001 <0.001
Aluminium 0.59 0.36

Heavy metals
Mercury <0.001 0.01209
Lead 0.014 0.0043
Cadmium <0.001 <0.001
Arsenic <0.001 0.0090

Table 3 Vitamers in the Green Plum flesh and seed freeze
dried powders

Vitamer Flesh Seed

Folate Type (μg/100 g DW)
PteGlu ND 2.9 � 0.8
THF 28.6 � 0.4 12.3 � 1.2
5mTHF 505.8 � 13.4 59.6 � 1.5
5fTHF 211.3 � 0.5 29.6 � 1.4
10f PteGlu 6.7 � 0.5 5.1 � 0.2
Total Folate 752.4 � 12.5 109.5 � 0.4
Vitamin C (mg/100 g

DW)
170 NA

ND, not detected; NA, not available. Folate derivatives measured:
PteGlu, pteroylmonoglutamic acid; THF, tetrahydrofolate; 5mTHF,
5-methyltetrahydrofolate; 5fTHF, 5-formyltetrahydrofolate; 10f
PteGlu, 10-formyl-pteroylglutamic acid, all reported as μg/100 g
DW PteGlu Equivalents of means � SD (n = 3).
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60% higher than in urban Australia.31 The diets of many
remote Aboriginal people are characterised by high fat and
high-sugar processed foods that are cheap and have a ‘long-
life’ including bread and tinned meat.32

Remote Australian Aboriginal communities have very
poor dietary nutrition profiles, and many key nutrients
come from poor-quality nutrient-fortified processed
foods.13 Lee et al. found that in two remote Aboriginal
communities over 26 years there was an increase in the
intake of folate from fortified bread, and an increase of nia-
cin and thiamin from fortified breakfast cereals.30 Brimble-
combe et al. studied the diets of three remote Northern
Territory Aboriginal communities and found that fortified
white bread was a major source of fibre, protein, folate,
sodium, calcium, potassium and other micronutrients in
the diet in all of the communities. The overall diets in all
communities were insufficient in fibre, potassium, magne-
sium and calcium for the weighted estimated average
requirement due to the consumption of fortified processed
foods and the minimal intake of traditional foods.13

The nutrients found in Australian Indigenous fruits
could be used as a method of combatting dietary deficien-
cies and increasing the diversity and nutrition in the diet.
Adding or increasing the availability of Green Plum in the
food supply chain could increase the natural intake of
folate, fibre, potassium and magnesium that are insufficient
in the current diet.13 Traditional foods are culturally impor-
tant in Indigenous communities and are based on values
and tastes.33 They are seen as a way of achieving a balanced
life, and the decreasing use of them is associated with dete-
riorating health in Indigenous cultures.34 Australian native
traditional foods could be part of the response needed in
the preventive and curative efforts required for health gain
in the Indigenous population.15 They provide the ‘balance’
and ‘freshness’ that Indigenous Australians associate with
‘good food’.32 Increasing the availability of supply, and edu-
cating on the nutrients available in the Green Plum and
other Australian native foods could lead to an increase
in the nutrition and health in remote Indigenous communi-
ties, and possibly a replacement of bio-fortified foods.
They can be a source of income for remote communities
from the wild harvesting and processing of them in
communities,35 enabling them to be further used, and their
health and nutritional properties more widely available for
Aboriginal communities and non-Indigenous peoples of
Australia. This work will be useful for commercialisation of
the Green Plum, for use by dietitians and as a basis for fur-
ther studies. As the fruit was picked only from one geo-
graphical location for this initial study, further studies
should be done to assess variation in nutrients based on
location and other environmental and genetic factors.

In conclusion, this initial study indicates the Australian
native Green Plum has promising nutritional composition
in both its flesh and seed. It is high in fibre, folate and
potassium and contains essential minerals and trace ele-
ments which can contribute to diet diversification and have
a beneficial impact on health in Aboriginal communities.
However, further testing of the Green Plum is warranted to

elucidate the full nutritional profile and dietary value for
both the Aboriginal and wider communities.
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First Nations students’ perceptions of school nutrition
policy implementation: A mixed methods study
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Abstract
Aim: School nutrition policies can improve healthy food access for Indigenous First Nations children in Canada. This
study explored First Nations students’ perceptions of a school nutrition policy.
Methods: The research was a process evaluation of school nutrition policy implementation using a mixed-methods
design. Students in grades 4–12 (n = 94) completed a 17-question survey to capture their perceptions of the policy.
Survey data informed an 11-question semi-structured interview guide. Transcripts from interviews with students
(n = 20) were analysed using content analysis to identify barriers and facilitators to policy implementation.
Results: Key facilitating factors to policy implementation were student support for the policy and taste preferences.
Most students (87%) agreed that only healthy foods should be served at school and, in interviews, expressed a pref-
erence for healthy food choices. Barriers to policy implementation included foods available at school and lack of
communication between students and their teachers and parents. Half (50%) of surveyed students reported that their
eating habits at school were average; interviews explained that their diets could be improved by consuming more
fruit and vegetables at school. Both surveys and interviews found that communication between students and their
parents and teachers about what they ate and drank at school was low.
Conclusions: To support children’s healthy eating at school, the school nutrition policy could provide clear guide-
lines on foods permissible in the school, while considering social and environmental barriers to healthy eating. The
involvement of First Nations children in the implementation and evaluation of school nutrition policies is
recommended.

Key words: Canada, children, Indigenous, nutrition policy, school, students.

Introduction

In Canada, Indigenous children (First Nations, Métis and
Inuit) often have poor dietary behaviours putting them at a
higher risk for obesity and obesity-related chronic diseases
compared to their non-Indigenous counterparts.1,2 First
Nations communities face barriers to healthy eating at mul-
tiple levels of influence (i.e. community, built environment,
social policy), including poverty, food insecurity and geo-
graphic isolation.3 Effective strategies to promote healthy
eating behaviours among First Nations children are needed

that recognise the multiple factors that constrain their
access to healthy food.

A comprehensive school health (CSH) framework (also
known as health promoting schools) is a multi-factored
approach that supports improvements in both health and
education through improved social and physical environ-
ments.4 A school nutrition policy (SNP) is an integral com-
ponent of the broader CSH approach as it establishes
formal standards for nutrition-related aspects of the school
environment, including foods available, health education
and community and family involvement.5 By implementing
SNPs, schools have the opportunity to create environments
that enable and encourage healthy eating behaviours, which
may support lifelong health behaviours and improved
health outcomes for First Nations children.6

In 2014, Kipohtakaw Education Centre (KEC) adopted a
SNP intended to promote healthy food choices in the
school (Appendix I). KEC is a locally-controlled, band-
operated Cree (one group of First Nations peoples) kinder-
garten to grade 12 school located on reserve lands. Follow-
ing adoption of the SNP, the school’s administrators sought
to explore the SNP implementation process through an
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evaluation that included key stakeholders to identify areas
for improvement. As the main recipients and beneficiaries
of SNPs, it is important to understand students’ perceptions
of the policy and of the school food environment. Students
have the potential to identify their self-perceived barriers to
healthy eating at school and can provide ideas to overcome
challenges associated with SNP implementation; thus, their
participation in policy evaluation may result in increased
feasibility, acceptance, and overall success of SNPs.7 The
purpose of this study was to explore students’ perceived
barriers to and facilitators of a school nutrition policy in a
First Nations community.

Methods

A community-based participatory research (CBPR)
approach was adopted in which community members of
the Alexander Research Committee (ARC), a well-
established research committee in Alexander First Nation,
Alberta, Canada,8 worked in close collaboration with uni-
versity researchers on all stages of the research. The use of a
CBPR approach ensured that the research followed cultural
protocols, reflected local context, and worked to address
needs identified by community educators. Ethics approval
was obtained from Research Ethics Board 1 at the Univer-
sity of Alberta (Pro00051837).

The research was a process evaluation that focused on
finding areas to improve the current SNP implementation
process.9 The evaluation was conducted using an explana-
tory sequential mixed-methods design, which is recognised
as particularly effective in process evaluation research due
to its ability to yield richer detail about implementation
than quantitative and qualitative methods could alone.10 In
the first phase, a cross-sectional survey was used to capture
a broad understanding of students’ perceptions, attitudes,
and experiences. Community members and academic
researchers collaboratively developed a 17-question survey
consisting of 1 open-ended question (‘what is your grade?’)
and 16 closed-ended questions, including: 4 dichotomous
questions; 1 Likert scale question; 3 interval scale questions;
2 semantic differential scale questions; and 6 frequency
scale questions. The survey collected information on stu-
dents’: gender (1 question); grade level (1 question); per-
ceptions of the policy and personal eating habits
(3 questions); desirability of foods served and sold at school
(3 questions); utilisation of the school food programs
(3 questions); communication with parents and teachers
(4 questions); perception of the healthiness of foods (1 ques-
tion); and desire to be served and sold certain foods
(1 question).

All students in grades 4–12 (n = 126) were eligible to
complete the anonymous survey. As per school policy,
parental consent was not required because the survey had
been developed to inform school programming. Students in
kindergarten to grade 3 were not eligible due to time and
resource constraints. The survey was read out to students
in grades 4–6, while students in grades 7–12 completed the

survey on their own with the same researcher (CG) present
to answer questions.

Response frequencies (%) were calculated using Statisti-
cal Package for the Social Sciences version 22.0. Commu-
nity members and academic partners discussed the results
of the surveys and identified findings that were of interest
and warranted further investigation. Thus, the quantitative
results were used to develop the qualitative follow-up ques-
tions. Academic partners drafted the initial interview guide
based on their expertise in interviewing and brought it back
to the community members for approval, resulting in an
11-question semi-structured interview guide (Table 1).

All students in grades 4–12 were eligible to be inter-
viewed if they had parental consent. To identify students to
be interviewed, each consent form was assigned a number,
and numbers were drawn from each grade level using
Microsoft Excel random selection. Interviews were con-
ducted by an experienced interviewer (CG) in a private
room at the school. To reduce social desirability bias, the
interviewer began each interview by explaining to students
that they were not being tested. Students were also told that
the interview was confidential, and that their responses
would not be shared by name with their teachers, parents,
or friends. The interviews were audio-recorded with partici-
pants’ consent. The interviewer had no previous formal
relationship with participants; however, she may have been
recognised by them as the same person responsible for sur-
vey administration. All interviewed students received a $25
(CAD) gift card for their participation. Interview recruit-
ment continued until theoretical saturation, or the point at
which no new information emerged, was reached.11

All interviews were transcribed verbatim with identifiers
removed and analysed using ATLAS.ti version 8.0. Tran-
scripts were analysed by the same researcher who con-
ducted the interviews (CG) using content analysis to
generate knowledge based on participants’ perspectives.12

Guided by the approach outlined by Creswell,12 the analy-
sis process included: (i) organising and preparing tran-
scripts and field notes, (ii) reading each transcript to gain
familiarity with the data, (iii) line-by-line open coding using
codes derived from the actual language used in the data
(in vivo), (iv) generating themes, (v) describing themes and
supporting them through transcript excerpts, and
(vi) making interpretations of the findings.

Facilitators and barriers to SNP implementation were
organised using the socio-ecological framework3 during the
final step of analysis. This is a theory-based framework for
understanding and describing the reciprocal interactions
and interrelationships that occur between an individual’s
personal dimensions and larger environment (e.g. social
and physical environments).3 In this study, it was used to
bring together the themes that naturally emerged from the
data and establish the different levels of influence that each
factor had on SNP implementation. Individual factors refer
to the influence of students’ knowledge, attitudes, and
beliefs on SNP implementation. Interpersonal factors refer
to the influence of family and school staff on SNP imple-
mentation. Community, home and sociocultural
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environment factors refer to the influence of the school,
community, and household food environments on SNP
implementation.

The researcher who administered and interpreted the
interviews (CG) is an anthropologist with experience using
qualitative methods to explore how people think about food
and health within local contexts.13–15 These characteristics
may have influenced the interpretation of results and meth-
odological decisions, including the use of the socio-
ecological framework to organise results. To mitigate the
effects of individual researchers, trustworthiness of qualita-
tive data was established through the principles of credibil-
ity, transferability, dependability and confirmability.16 To
establish credibility, academic interpretations of the data
were corroborated by community members on the ARC and
a group of community Elders. Descriptions of the study set-
ting, methodology, and data interpretations will allow other
researchers to determine if and how findings may transfer to
other school contexts. Dependability was established by the
researcher checking transcripts several times and defining

codes to ensure that they were used consistently. Finally,
confirmability was established by maintaining an audit trail
including minutes of ARC meetings and data analysis files.

Results

In total, 94 students in grades 4–12 completed the survey
(response, 75%). Participants were 49% female and 51%
male, and 44% were in grades 4–6 and 56% were in
grades 7–12.

Student responses to questions about healthy foods
aligned with national dietary recommendations.17 For
example, all students responded that leafy greens and fruit
were healthy and that candy and chocolate bars were
unhealthy. When asked their preferred food and drinks to
be served and sold in school, students’ choices aligned with
national dietary recommendations guidelines17 (Table 2).
Preferred foods also included traditional foods of their Cree
culture, such as berries (e.g. raspberries and saskatoon
berries), baked bannock (a quick bread and staple food in

Table 1 Semi-structured interview guide

Question Probes

1 If you could have anything to eat or drink at home, what would you
want? Why would you choose these foods?

Types of foods and drinks child likes to
have for breakfast, lunch, dinner, or
celebrations; taste; social importance

2 Tell me about some food and drinks you think are healthy. Why do
you think they are healthy?

Food preparation; bannock; meat;
rabbit/moose/deer/duck/bush chicken;
fish; sports and energy drinks

3 Tell me about some food and drinks you think are unhealthy. Why do
you think they are unhealthy?

Food preparation; bannock; meat;
rabbit/moose/deer/duck/bush chicken;
fish; sports and energy drinks

4 Tell me about the food you usually eat and drink at school. Could the
way you eat at school be healthier? Why or why not?

Breakfast; Hot lunch; Canteen; Are foods
brought from home or outside the
school?

5 Tell me about the food you eat and drink when you are not at school.
Could the way you eat and drink at home and other places outside of
school be healthier? Why or why not?

At home or other places.

6 Think about the last meal you were served at school. Can you describe
it for me? Did you like it? Why or why not?

Breakfast; hot lunch; taste

7 If you were in charge of making a healthy breakfast and hot lunch at
school, what would you make? Why would you choose those foods?

Fish; taste; nutritional value

8 Does anyone in your life hunt for moose, deer, rabbit, duck or bush
chicken? Do they fish, or pick for berries like saskatoons, chokecherries,
gooseberries, blueberries, and raspberries? If so, which of these foods do
you like to eat? Why or why not?

None

9 How often do you talk with your family about what you eat and drink
at school? If often, what do you talk about? If not often, why not?

None

10 When you are at school, do you talk to your teachers about healthy
foods? If so, what do you talk about? If not, why not?

None

11 Think about the classes you have where you learn about health.
Would you like to learn more about healthy foods at school? How
would you like to learn about healthy eating?

General nutrition information; cooking
classes; shopping trips; field trips;
visits from a nutritionist; after-school
activities

First Nations school policy implementation
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many First Nations communities), and wild game meat
(e.g. moose and deer). An exception was fish, which less
than half of students chose to be served or sold. Although
healthy foods were popular, many students still also chose
unhealthy foods like sports and energy drinks, French fried
potatoes, and soda pop to be served or sold at school.

Most students agreed (68%) or strongly agreed (19%)
with the policy stating that ‘only healthy foods will be
served or sold at KEC’. Fewer than half of students indi-
cated that they liked the foods served for breakfast (41%)
and lunch (37%), yet most utilised the breakfast (56%) and
hot lunch (53%) programs daily. In contrast, most students
(72%) liked the healthy snacks offered in the school can-
teen (e.g. chocolate milk, nuts, and low-fat snack foods
such as pretzels) and just over half of students (54%) pur-
chased them every day (12%) or a few days each
week (42%).

Although most students were utilising the school food
programs and canteen, they perceived their current eating
habits to be only average or unhealthy. When asked to
reflect on what they usually ate every day at KEC, over half
(55%) of students responded that their eating habits were

average, unhealthy or very unhealthy, while the remaining
students (45%) indicated their eating habits were very
healthy or healthy. Fewer students (34%) considered their
eating habits at home and other places outside of school to
be very healthy or healthy. Over half (57%) of students
responded that they had asked their parents to buy healthy
foods based on what they had learned about nutrition at
school; however, most students did not communicate regu-
larly with their parents or teachers about healthy eating or
their nutrition at school (Table 3).

Following survey administration, a total of 20 students
participated in the interview, including11 (55%) girls and
9 boys (45%) from all grades, except for grade 11. Inter-
views ranged from 8 to 27 minutes in length, averaging
14 minutes. Facilitators and barriers to SNP implementa-
tion are organised at the individual, interpersonal, and com-
munity, home, and sociocultural environment levels.

Individual facilitators:
Health knowledge: All students provided examples of healthy
and unhealthy foods. Students perceived healthy foods and
drinks as being natural, low in sugar, and containing vita-
mins and nutrients. Examples of healthy foods included
wild game meat, fruit, and vegetables. In contrast, students
perceived unhealthy foods as being processed and having
high sugar and fat content. Examples of unhealthy foods
included candy, soda pop, and pizza. Students also under-
stood that food preparation and cooking methods influ-
enced the healthiness of foods. For example, one student
responded that fish is healthy ‘[depending] on how you cook it
in and what it has in it’ (Student 9).

Food preferences: Students expressed considerable interest in
having healthy choices like fruit, vegetables, and wild game
offered to them at school. For example, when asked which
foods they would serve for hot lunch, one student
explained, ‘I think I would make like some salad or like
soup…Because it’s more healthier’ (Student 7). Students also
liked traditional Cree foods, and most identified berries and
moose meat as their favourites. One student suggested that
the hot lunch include, ‘[Moose meat]…and put some other
vegetables on the side that most kids like. It seems a little more
healthier because the vegetables are healthy and the meat’
(Student 15). An exception was fish, which most students
did not have an interest in consuming because they did not
enjoy the taste. One student was also concerned about the
safety of fish consumption, explaining ‘maybe it’s just my
superstition, I don’t know if they keep their lake clean’
(Student 1).

Many students also expressed enjoying and wanting to
consume foods like French fried potatoes, soda pop, and
candy that they knew were unhealthy. For example, when
asked to describe favourite foods, one student replied,
‘pizza and pop…I know they’re not healthy but it’s good, tastes
good’ (Student 4).

Interest in health education: Nearly all students were inter-
ested in learning more about healthy foods at school.

Table 2 Survey responses: students’ desire to be served
and sold certain foods

Yes,
n (%)

No,
n (%)

Would you like the following food
and drinks sold and served at
KEC?

Unprocessed, minimally processed or
processed food

Fruit 88 (100) 0 (0)
Berries 86 (98) 2 (2)
100% fruit juice like apple and

orange juice
84 (97) 3 (3)

Milk 83 (94) 5 (6)
Cheese and yoghurt 78 (89) 10 (11)
Leafy greens 78 (89) 10 (11)
Vegetables 74 (84) 14 (16)
Whole grain breads and pasta 69 (79) 18 (21)
Whole grain, low sugar breakfast

cereal
67 (76) 21 (24)

Low fat meat and chicken 61 (70) 26 (30)
Baked bannock 58 (66) 30 (34)
Wild game meat 56 (64) 31 (36)
Fish (not breaded) 37 (42) 50 (58)
Ultra-processed snack food and fried food
Fried bannock 53 (61) 34 (39)
Low fat snack foods 54 (61) 34 (39)
Sports and energy drinks 52 (59) 36 (41)
French fries 42 (48) 46 (52)
Ice cream 40 (46) 47 (54)
Soda pop 37 (43) 49 (57)
Potato and nacho chips 33 (37) 55 (63)
Cakes and cookies 33 (37) 55 (63)
Candy and chocolate bars 25 (29) 62 (71)
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One student replied, ‘Yes I would, honestly. What I would
want to know is how to prepare healthy meals’ (Student 11).
Another student specifically expressed interest in learning
about healthy foods in their non-health classes, saying
‘Yes because when we go to our health class with [teacher]
we mostly talk about social studies…so we never talk about
health’ (Student 10). Students were also interested in hav-
ing after-school programming such as cooking classes
offered.

Interpersonal barriers:
Lack of communication with teachers: Although the SNP
encourages all staff to incorporate health education and
positive food messaging into the classroom, students indi-
cated that they do not speak with their teachers about
healthy eating. Students were unsure of or unable to artic-
ulate a reason for this lack of communication, although
one thought it may be due to time, explaining, ‘because
maybe she is really busy…she has to teach three classes’
(Student 13). In one exception, a student discussed having
effective communication with a teacher who made a con-
certed effort to discuss healthy eating and active living
with students: ‘I talk to one teacher about living like a
healthy lifestyle…we’re trying to get a fitness group, like with
a bunch of other kids in high school…he said that would be
like an all-around thing, we would like workout and exercise
and then we would also talk about eating healthy…I hope he
really does that though it’s a really good idea and everybody
likes him at school’ (Student 1).

Lack of communication with parents: Students also revealed
that they do not speak with their parents about what they
eat at school, or healthy eating in general. For instance, one
student responded ‘there’s not a particular reason why but I
don’t usually talk about that. I usually forget’ (Student 17), and
another explained, ‘I just talk about like what I did at school
and what I worked on and not really about the food’ (Student
4). Other students indicated that the lack of communication
was a result of lack of parent involvement or interest. One
student responded that they do not talk about what they
eat and drink at school because ‘no one asks’ (Student 18).
Another student said, ‘I would talk about it, but it seems like
my parents are busy’ (Student 5), and another student
explained that parent involvement needed to be improved,
saying ‘I think with the parents it would be nice to have the

parents more involved, so they can ask their kids when they get
home “what did you eat today?”’ (Student 1).

Community, home and sociocultural environment barriers:
Food served and sold in the school environment: Most students
believed that the quality and variety of foods served and
sold in the school could be improved. Specifically, students
believed that the school’s food environment could be made
healthier by serving and selling more fruit and vegetables.
One student explained ‘I think we should have more fruit and
more vegetables…I feel like it should just be mandatory to take’
(Student 1). One student recommended incorporating more
fruit and vegetables into the hot lunch saying, ‘they could
have like sides with some vegetables or fruits’ (Student 14), and
another student suggested ‘apples, oranges, and bananas for
like little snacks between breaks’ (Student 17).

In addition, students explained that they were served or
sold foods and drinks at school that they did not think
were healthy. One student perceived the pizza served at hot
lunch as being unhealthy, and some students perceived
unhealthy food options being available in the school can-
teen. For example, one said, ‘they sell those [processed, fla-
voured rice chips], I eat those a lot. My teacher tells me that it’s
bad, but I still eat it’ (Student 2). Many students also reported
bringing nutrient-poor processed foods from home with
them as snacks, including granola bars, cookies, and pud-
ding. One student felt that unhealthy foods brought by
other students from home should be banned, saying, ‘Some
foods should be banned like energy drinks. I see that a few times
in the school’ (Student 5).

Lack of healthy foods at home: Most students believed that
their eating habits at home and other places outside of
school could be improved. Specifically, students felt that
they should be consuming more fruits and vegetables and
less convenience and pre-packaged foods. For instance, one
student responded they should eat ‘less fatty products and
more vegetables and fruits’ (Student 5). In addition, two stu-
dents disclosed relying on the food programs at school to
supplement their diets as they did not have access to many
healthy food choices at home.

Discussion

Very few studies in Canada have explored the factors
influencing nutrition policy implementation in First Nations

Table 3 Survey responses: communication with parents and teachers

Never, n (%)
A few days each
month, n (%)

A few days each
week, n (%)

Every day,
n (%)

How often do you talk with your parents about what
you eat and drink at KEC?

32 (34) 30 (32) 26 (28) 6 (6)

How often do you ask your teachers about healthy
foods to eat and drink?

44 (47) 26 (28) 20 (21) 4 (4)

How often do your teachers talk with you about
healthy food choices?

22 (23) 27 (29) 42 (45) 3 (3)

First Nations school policy implementation
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schools. We surveyed and interviewed First Nations stu-
dents, and their self-perceived barriers and facilitators in
SNP implementation were organised within the context of
the socio-ecological framework.3 The key individual facili-
tating factors identified in this study were student support
and taste preference for healthy foods. Previous research
has determined both student support for healthy eating and
student taste preference to be significant factors influencing
policy implementation.18,19 Although students admitted to
enjoying unhealthy foods, they provided many examples of
healthy foods that they desired to have at school. Echoing
finding in previous studies,20 this suggests that students
will make healthy choices if the availability of unhealthy
foods is reduced and availability of healthy foods is
increased at school. Elders in the community were unsur-
prised by this finding, explaining that most students are
aware of what foods are good for them but experience bar-
riers that prevent them from consuming healthy foods. As
such, the SNP may play a significant role in ensuring stu-
dents receive nutritious meals that they may otherwise not
receive due to barriers experienced outside of school.

Survey and interview data also demonstrated students’
interest in consuming traditional foods of their Cree culture.
This is an important facilitator of policy implementation in
this context, as the school has a focus on incorporating edu-
cation on traditional foods, as well providing traditional
foods in the school food programs. However, surveys sug-
gested that students were not interested in being served or
sold fish. Interviews explained that this finding was due to
students’ distaste for fish and food safety concerns. Elders
affirmed this concern, explaining that contamination caused
by pollution and environmental degradation has affected fish
populations as well as traditional wild game such as moose
and deer. Elders suggested that students’ disinterest in fish
may also be due to unfamiliarity and lack of exposure to
diverse types of fish, as traditional food sharing practices are
deteriorating in the community and many families cannot
access fish to prepare at home for their children. Given these
issues, students may benefit from education on environmen-
tal contamination and being exposed to foods that they may
not have had an opportunity to try.

Interpersonal barriers to SNP implementation included
the lack of communication between students and their
teachers and parents. Survey and interview results con-
firmed that most students do not speak to their teachers
about healthy foods, despite staff being encouraged to
incorporate nutrition education in their classrooms regard-
less of the subject being taught. An evaluation completed
with staff from KEC indicated that the policy was imple-
mented inconsistently by staff due to their limited knowl-
edge of the policy, competing priorities, and perceived role
as nutrition policy facilitators.21 These findings indicate a
need to encourage and support staff to improve the embed-
ding of policy-driven nutrition education into the classroom
as part of a broader CSH approach. This may require
explicit policy guidelines that specifically outline staff
responsibilities in addition to the provision of appropriate
resources and support.22

Survey and interview findings corroborated that students
rarely speak with their parents about what they eat and
drink at school. As students have been identified as drivers
of change in the home environment6,23 and parents control
most of the food choices at home,7 parent engagement
through communication with their children is an important
means of extending the SNP intentions beyond the school
environment. Lack of communication is also of concern
because parents may be unaware of the school’s food pro-
grams, their child’s eating habits at school, or the SNP in
general. Lack of parental awareness may be a reason why
children were sent to school with snacks that did not com-
ply with policy guidelines, potentially undermining success-
ful SNP implementation. Addressing this barrier may
involve strategies and resources to increase parent aware-
ness of the policy and engagement in the SNP implementa-
tion process through ongoing consultation. It is important
to consider, however, that parents may be aware of policy
guidelines but are unwilling or financially unable to provide
healthy food choices for their children to bring to school.

Finally, foods available to students at home and at
school presented a barrier at the community, home, and
sociocultural environment level. Surveys indicated that
most students believed that their eating habits at school
were average or unhealthy; interviews explained that this
was due, in part, to their belief that they should consume
more fruits and vegetables at school. As a SNP provides
the foundation for coordinating other elements of CSH,
including food programs, it is essential that guidelines are
specific, consistent, and mutually reinforcing.6 These
findings indicate that there may need to be clearer guide-
lines surrounding foods served and sold to students in
the school environment. However, ensuring that food
menus better adhere to SNP guidelines may be challeng-
ing, especially within First Nations contexts due to
underlying issues of food access and affordability. For
instance, access to fresh fruits and vegetables is an ongo-
ing barrier for KEC due to its rural location and issues
with finding suitable and affordable fresh produce pro-
viders. Furthermore, some students indicated having lim-
ited healthy foods at home, which may be due to their
parents being unable to afford healthy foods like fruit, as
reported by previous qualitative research at KEC.24 When
implementing SNPs in First Nations contexts, it is essen-
tial to take into account the local environment and con-
sider multiple levels of the socio-ecological framework,
including considerations of healthy food availability,
accessibility, and cost, local conceptualisations of health,
and cultural foods.25,26

A strength to our study lies in the CBPR approach,
which facilitated community control and involvement of
community members, including Elders, in the evaluation
of the SNP. However, as data collection took place in only
one community, the results may not be transferable to
other First Nations schools. The school in which the
research took place is in a rural (but not remote) commu-
nity with limited access to off-site fast food and conve-
nience stores. The school also has a canteen where healthy

C. Gillies et al.

538 © 2018 Dietitians Association of Australia



foods are sold and a kitchen where a hired cook prepares
free breakfast and hot lunch meals. These characteristics
may in themselves be important facilitators of SNP imple-
mentation in this school. Regardless, the barriers and facili-
tators identified in this research offer key factors for other
First Nations schools to consider when developing and
implementing SNPs.

To our knowledge, this is the first study to involve stu-
dents in evaluating a SNP in a First Nations community in
Canada. Future research will benefit from continuing to
involve First Nations students to understand their percep-
tions of the impact of SNPs as well as identify barriers and
enablers to their success. With this knowledge, it may be
possible to optimise the successful implementation of SNPs
to improve food environments and eating behaviours to
decrease obesity risk for First Nations children.
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APPENDIX

Kipohtakaw Education Centre (KEC)
School Nutrition and Physical Activity
Policy 126

Written by Alexander First Nation Department of
Education

Implemented March 2014
Policy Statement: Kipohtakaw Education Centre will pro-

mote and provide nutritious snacks and meals consistent
with the First Nation, Inuit, and Métis (FNIM) Food Guide
while promoting nutrition education and daily physical
activity.
Guidelines:
1 All Kipohtakaw Education Centre Staff must ensure that

strategies are in place to foster the knowledge, skills and
attitudes that promote healthy eating. In fulfilling this
expectation Kipohtakaw Education Centre staff will:
a establish linkages between health education and foods
available at the school

b promote nutrition education and positive food mes-
sages provided by Alberta Health Services Website and
Canadian FNMI food guide

c limit the use of food items as rewards, e.g. no candy
for cleaning desks or finishing work early.

d All school and classroom celebrations will follow the
FNMI food guide and Alberta Health Services Guide-
lines for healthy living (e.g. talent show, round dance,
pow wow, birthday parties, Halloween, meet the
teacher, parent teacher interviews, Christmas concert,
Christmas parties, career fair, graduation, track and
field, prom, Easter, year-end parties, 100th day of
school celebration and in addition to any other school
celebrations).

e Hot lunch menu and canteen menu to be posted in
the monthly newsletter.

2 Kipohtakaw Education Centre will promote healthy, rea-
sonably priced food choices when food is sold or other-
wise offered. In fulfilling this expectation, Kipohtakaw
Education Centre Staff will plan to:
a access expertise in the community through partner-
ships, programs, referrals, etc.,

b offer foods that are from the FNMI Food Guide
c All fundraisers must follow the FNMI Food Guide and
Alberta Health Services guidelines for healthy living.

3 Kipohtakaw Education Centre school community will
examine their nutrition practices and provide opportuni-
ties, support and encouragement for staff and students to
eat healthy foods. In fulfilling this expectation staff may
do things such as:
a create their own health and wellness team that
includes staff, parents and students

b choose healthy fundraising options
c create an environment where healthy foods are avail-
able, affordable and promoted as the best choice

d review options with food suppliers to maximise the
nutritional value of the items

e define the frequency of special celebrations in yearly
calendars and ensure that healthy food items are avail-
able on those days

f will promote positive food messaging on lunch and
snack items provided by parents (Kipohtakaw Educa-
tion Centre staff are not responsible for unhealthy food
choices brought from home)
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LETTER TO THE EDITOR

WHAT DISEASE DID GOETHE WITNESS
DURING HIS JOURNEY THROUGH THE
ITALIAN ALPS? WAS IT PELLAGRA OR
ANOTHER DISEASE OF MALNUTRITION?

To the Editor:
In the chapter entitled ‘From Brenner to Verona’ of his liter-
ary work ‘Italian Journey’ (Italianische Reise), Goethe
recounted to have seen numerous unhealthy people as he
descended from Brenner in September 1786. He particu-
larly noticed deterioration in women’s complexions, their
skin was a pale brown, and also children were extremely
thin. They were cachectic, only men seemed to be in a
slightly better condition. The cause of this visible physical
suffering was most linked to diet, there was a continuous
use of maize and buckwheat with which the yellow polenta
or black polenta was cooked. In these pages, he highlighted
that on the German side of the Alps, people ate polenta
cooked with butter while in the Italian Tyrol region, people
ate polenta but cooked only in water, sometimes adding
cheese and more than often they never ate meat. This type
of diet, according to Goethe, caused obstructions in the
digestive tract, especially in children and women.1 Perhaps
Goethe had observed the pellagra disease as some aca-
demics claimed?2,3 We are not sure that it was pellagra.
Firstly, if Goethe had seen pellagra in the people of Tyrol,
he would certainly have observed (and reported in these
pages) the most obvious signs of the disease, that is, des-
quamation of the skin of the hands and neck. Secondly,
even if the disease had severely affected the population of
Northern Italy between the eighteenth and nineteenth cen-
turies, especially in Veneto and Friuli, there was no trace of
this in the mountain areas. Moreover, in the same page,
Goethe described that the diet of the local people also con-
sisted of fruit and green beans boiled in water and seasoned

with garlic and oil. We know that the onset of pellagra is
related to an almost exclusive diet based on maize. There-
fore, it is possible to assume that Goethe had noticed that
many inhabitants of those valleys suffered from a disease of
malnutrition.
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ERRATUM

Please note the following error:

Nutr Diet 2018; 75: 341–4 Jayne Thirsk, RD, PhD, FDC Senior Director, Dietitians of Canada, Canada

EDITORIAL Knowledge translation

The error was published on the main text, p. 342 and p. 343 in the Reference section: Matthews instead of Mathews.

It should have read:

Matthews et al.21 explore these phenomena in their examination of dietitians’ opinions regarding the prevalence, diagnosis
and effective monitoring of refeeding syndrome in 11 countries.

Matthews KL, Palmer MA, Capra SM. Dietitians’ opinions regarding refeeding syndrome, clinical guidelines and extended
scope of practice. Nutr Diet 2018; 75: 397–405.
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