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ABSTRACT
The adult obesity prevalence in Samoa is the third highest glob-
ally, and diet is a significant contributor. Our study aimed to
explore the behavioral and demographic factors which influence
diets in Samoa. The most important findings for strategic policy
design were: i) cost was the most important reason for food
choice, ii) participants reported high rates of consumption of
sugary and fatty energy foods – along with high rates of food
insecurity, and iii) the food frequency questionnaire findings from
our small sample are in line with the existing evidence that the
nutrition transition is underway in Samoa.
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Introduction

Poor diet is the leading risk factor for mortality worldwide (Forouzanfar,
Alexander, and Anderson et al. 2015) and diets containing excess energy and fat
are a key contributor to the global obesity epidemic (WHO, 2017). Obesity
increases the risk of several non-communicable diseases (NCDs) such as cardio-
vascular disease and diabetes (WHO, 2016). Preventing obesity in low- and
middle-income countries is particularly urgent because these countries often
have inadequate health system capacity to manage the resultant NCDs (Islam
et al. 2014).

Food and nutrition policymaking has the potential to strengthen obesity
prevention at the population level, through creating and supporting non-
obesogenic food environments for populations (Hawkes et al. 2015). However,
designing effective policies is challenging as it requires navigation of the complex
and ever-changing nature of foodmarkets, human society, behavior, and culture
(Hawkes et al. 2015). Global nutrition research to date has focussed primarily on
what people eat, and a knowledge gap remains in the areas of food access and
utilization, especially in low- and middle-income nations (Hough and Sosa
2015) including those in the Pacific Islands (Charlton et al. 2016).
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Further complicating action on obesity prevention is the positive association
between food insecurity and obesity (Farrell et al. 2017; Hough and Sosa 2015),
which is stronger in women than inmen (Dinour, Bergen, and Yeh 2007; Franklin
et al. 2012; Martin-Fernandez et al. 2014). The prevalence of obesity worldwide is
50% higher in women than men (Wells et al. 2012), and it has been shown that
householdnutritional status is linked to the level of household economic autonomy
in women (UNICEF 2011). There is growing global recognition that research on
nutrition must increasingly engage with the nexus between food insecurity, nutri-
tion, and obesity; in particular, through “more context-specific assessments… to
identify the links between household food security and nutrition” (FAO 2017, 3).

This study was conducted in Samoa, a small Pacific Island Country (PIC) with
a population of just over 192,000 people. NCDs cause the majority of deaths in
Samoa (IHME 2017), and adult obesity prevalence is the third highest in the world
(IFPRI 2016). The types of foods available to the Samoan population have under-
gone a steep transition over the past six decades, from subsistence-based diets high
in nutritious foods including root crops and other vegetables, fresh fruit, nuts, and
locally sourced lean meats, to obesity-promoting diets high in non-traditional,
often imported foods such as white rice and bread, and high-fat meats (Thow et al.
2011, 2017a; Wang et al. 2017). The Samoan economy is currently in transition
from a subsistence-based to a cash-based economy (Amosa and Samson 2012),
and those in cash-based economies have greater access to imported, processed
foods (Charlton et al. 2016). Previous research from the Pacific describes increases
in NCDs and NCD risk factors occurring concurrently with increases in imported
processed food consumption (Brownell and Yach 2006; Hughes and Lawrence
2005; Seiden et al. 2012; Snowdon et al. 2013). Between 1978 and 2013, obesity
prevalence in Samoa almost doubled – increasing from 28% to 53% in men and
from 44% to 77% in women (Lin et al. 2017).

Research to date in Samoa has highlighted the urgent need for contextual,
effective policy action on both food insecurity and obesity – and identified a lack
of evidence regarding food purchasing and consumption patterns to inform
such policy development (Ezeamama et al. 2006; Seiden et al. 2012; Thow et al.
2011). The present study sought to address these evidence gaps. The study
focussed on women because in Samoa, obesity prevalence is almost 25% higher
in women than in men (Lin et al. 2017); those living in female-headed house-
holds are less likely to have adequate nutrient intakes than male-headed house-
holds (Martyn et al. 2017); and women are more vulnerable to falling below the
poverty line than men (Amosa and Samson 2012).

The specific aims were to: 1) explore the behavioral and demographic factors,
and cultural values, which may influence diets in the study population – in other
words, what are people eating, why are they eating it, andwhen, how, andwhere; 2)
assess dietary behaviour to identify traditional and non-traditional dietary patterns
in adult women; and 3) use a food security measurement tool to measure partici-
pants’ access to a nutritious diet.
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Methods

Study design

This was a qualitative study that drew on validated instruments for data collection
regarding food consumption, dietary patterns (DiBello et al. 2009), and food
security (Shoae et al. 2007). We collected data from each participant by working
through a structured questionnaire with three components, designed to address
the study aims:

Aim 1: Explore factors which may influence diets in the study population. 1A)
General questions about each participant’s demographic characteristics and infor-
mation about exercise frequency, alcohol consumption, and smoking. 1B) A series
of semi open-ended questions exploring the reasons for participants’ diet patterns,
and how and where food is acquired, to assess decision-making and reasons for
dietary patterns. Questions were based on the following topics: i) what foods
constituted typical meals in the morning, during the day, and in the evening,
and where and how these foods were acquired; ii) what participants perceive to be
a healthy diet; iii) the place of food in Samoan culture; iv) what would need to
change in order for participants to consume each food group in proportions that
matched the “healthy plate” guidelines recommended by the Samoan Ministry of
Health at the time of the survey (50% protective foods, 25% starchy energy foods,
25% bodybuilding foods) (pers comm Christina Soti-Ulberg, Principal Nutrition
Officer, Samoa Ministry of Health; Everyday Health 2016); v) how availability of
cooking equipment influenced participants’ diets; and vi) whether participants’
diets differed from what their grandparents ate.

Aim 2: Assess dietary behavior to identify traditional and non-traditional
dietary patterns in our study population. The design of our food frequency
questionnaire was based on the questionnaire used in a study of 785 adults in
Samoa (DiBello et al. 2009) with input from Samoa-based members of our
research team. The aim of our questionnaire was to ascertain patterns of food
consumption in our study participants in order to then explore the reasons
for such diet patterns, not to quantify exact dietary intake levels, which has
been done elsewhere (DiBello et al. 2009; Wang et al. 2017).

Aim 3: Use a food security measurement tool to measure participants’ access to
a nutritious diet. Our food security measurement tool was an adapted Radimer/
Cornell food security measurement tool informed by that used by Shoae et al.
(2007).

Data collection

We conducted in-depth interviews with 41 women. The study population
was mothers and female carers of children attending a primary school in
Apia, the capital of Samoa. The school was selected as its attendees represent
a broad range of demographic groups, including those who live in peri-urban
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areas and those who commute to Apia from rural villages on a daily basis.
We used a convenience sampling method led by school staff and participants
were recruited via invitation letters. Participants were given detailed infor-
mation about the study during an orientation session conducted by the study
coordinators. Participation was voluntary and participants signed consent
forms. No invitees refused to participate or withdrew during the study. The
study was conducted in Apia in September 2016.

Participants were interviewed one at a time in a confidential environment
(closed and empty room) on the school grounds. Interviews were performed and
transcribed in English by two members of the research team. The interviewers
discussed interpretation of the survey questions in detail prior to, during, and after
the interviews to ensure consistency of interpretation. Trained research assistants
were also present at each interview and translated the questions and responses into
Samoan when it was required. All participants had sufficient English proficiency
and translation was only occasionally required to clarify the meaning of certain
words or phrases. Participants were reimbursed for their time with 30WST (USD
12) per participant.

Data analysis

Aim 1: Questions about diet patterns, and facilitators and barriers to healthy
eating, were analyzed and categorized in Microsoft Excel in order to deter-
mine the most important food consumption patterns in terms of overweight
and obesity risk, and the reasons for these in the study population.

Aim 2: Food frequency result categorizationwas informed by the Pacific dietary
guidelines (SPC 2002), which categorizes foods as: 1. energy foods, which are
subdivided into starchy, sugary, and fatty energy foods – the former is recom-
mended to be eaten frequently while consumption of sugary and fatty energy
foods should be limited, 2. bodybuilding foods (protein), and 3. protective foods
(fruit and vegetables). We included a fourth category for sugar-sweetened bev-
erages. In our analysis bodybuilding foods were categorised into “more healthy”
(stir-fried beef, beef curry, stir-fried chicken, chicken in earth oven, chicken
cooked with fresh coconut, tinned fish, fish in fresh coconut cream, roasted
pork, pork baked in earth oven) and “less healthy” (tinned corn beef, salted
beef, barbequed chicken, fried chicken, fried fish, turkey tail, barbequed lamb
chop, mutton, barbequed sausage) categories based on mode of preparation.
Foods cooked in fresh coconut were included in the “more healthy” group due
to the small quantity of coconut milk or cream, if any, consumed when foods are
prepared in this way. We also note here the findings of DiBello et al.’s 2009 study,
which reported that diets high in coconut products were not associated with an
increased risk of metabolic syndrome in Samoa, although the mechanism for this
is not known. Tinned fish was also included in the “more healthy” group as it has
been found to be a good source of protein for populations in the Pacific and is
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unlikely to lead to obesity (Charlton et al. 2016). Data for each food category was
grouped by frequency of consumption inMicrosoft Excel using simple descriptive
statistics to identify the most common patterns of consumption.

Aim 3: Based on the food security questionnaire responses, each participant was
categorized as household, individual, and/or child food insecure. Results were
analyzed inMicrosoft Excel to produce simple descriptive statistics and descriptive
two-by-two tables to compare food security levels with three different demo-
graphic indicators: income levels, household decision-making status, and age.

Ethical approval was obtained from the National University of Samoa
University Research Ethics Committee in July 2016 under the research project
titled ‘Understanding the socio-demographic determinants of access to healthy
food in urban Samoa’. Permission to conduct the research was also granted by the
Government of SamoaMinistry of Education, Sports and Culture in August 2016.

Results

Sample characteristics

The 41 study participants were women whose ages ranged from 21 to 63
years, and the mean age was 39 years. Twenty percent (n = 8) of participants
were engaged in paid employment and the remaining 80% (n = 33) cared for
family full time and did not have their own source of income.
Seventeen percent (n = 7) of participants had primary school as their highest
education level, 76% (n = 31) participants had secondary school as their
highest education level, none had an undergraduate degree as their highest
level of education, and 7% (n = 3) had a postgraduate university degree. The
number of adults in participants’ households ranged from 1 to 16, with
a mean of 4 and a median of 3; and the number of children ranged from 1
to 35, with a mean of 4 and median of 3.

Seven percent of participants (n = 3) did no regular exercise, 15% (n = 6)
reported exercising less than once per week, 41% (n = 17) exercised 1–3 times per
week, and 34% (n = 14) reported exercising more than 3 times per week.
Seventeen percent of participants (n = 7) drank alcohol regularly, and 15% (n =
6) smoked.

Facilitators and barriers to healthy eating

Food consumption patterns
Of the three food categories, the majority of participants ate only energy
foods in the morning (n = 31, 76%) and throughout the day (n = 26, 63%).
Meals eaten in the morning commonly consisted of an energy food item and
a hot drink with sugar added. Examples included panikeke (deep-fried dough
balls containing flour, sugar and mashed bananas) and coffee, or bread and
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butter with tea. Typical foods consumed during the day were pre-prepared
Chinese food from a local stall, or donuts from the school shop.

Meals eaten in the evening were more diverse. Half (51%, n = 21) of
participants reported typically consuming an energy food with a bodybuilding
food in their evening meal, and a further 17% (n = 7) ate an energy food with
a bodybuilding food and a fruit or vegetable. Common examples of evening
meals were chicken with soy sauce and taro in fresh coconut cream, or tinned
tuna cooked either in fresh coconut milk or in oil with bread and butter, or white
rice with chicken fried in oil. If the meal included vegetables, these were usually
prepared in a soup.

For foods eaten in the morning and during the day, the most common
source was a grocery store, followed closely by a local shop or the school
canteen. Just under half of the foods eaten in the morning and during the day
were typically prepared at home, and just over half were pre-prepared
convenience foods. The most common source of food for the evening meal
was a grocery store, followed by home-grown.

The two most commonly cited reasons for food item choice were afford-
ability and physical availability. Social influences were also reported to be
important, for example, one participant stated: “the ladies at school eat
panikeke, so I join in as a social thing” (57-year-old participant).

Ease of storage and cooking was also reported to have an important influence
on which energy food was eaten in the evening, especially for white rice. The
main reasons given for themost commonmeat choices consumed in the evening
were affordability and healthiness for tinned fish, and affordability and taste for
chicken. Ease of cooking was also given as a reason for choosing some meats
such as sausages.

Access and convenience
In response to questions about what would need to change for participants to
meet the “healthy plate” guidelines (50% protective foods, 25% energy foods,
25% bodybuilding foods (Everyday Health 2016), more than half of responses
cited affordability (financial accessibility) (60%, n = 21). The other reasons given
in order of the number of mentions were: taste (23%, n = 8), overcoming habits
(9%, n = 3), availability (6%, n = 2) and convenience (3%, n = 1). A typical
response was: “I need the money to buy it all. There is not enough money to eat
all food groups so I mainly eat meat and carbohydrates” (57-year-old
participant).

When asked whether the cooking equipment available to participants would
affect the type of meals they prepared, around half reported they would and the
other half reported they would not. The affirmative comments indicated that
cooking equipment may influence diet diversity: “Yes I would definitely cook
differently – I would cook all kinds of foods that we would want to eat and it
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would be easier to do my job” (41-year-old participant); “Yes – if I had a baking
oven I could bake and prepare different types of food” (44-year-old participant).

Nutrition transition
There was evidence that a transition from traditional to non-traditional diets
had taken place over the previous two decades. When respondents were
asked whether their diet was different to that of their grandparents when
they were their age, 73% (n = 30) said it was, whereas 15% (n = 6) said it was
not. Twelve percent (n = 5) were undecided.

Some statements from participants who reported that their diets were
different from those of their grandparents were: “Because my grandparents
ate taro and banana with fresh coconut but nowadays we eat a lot of food like
rice and bread” (30-year-old participant), “In the old days people ate what
they found at their hands. Nowadays it depends on money” (51-year-old
participant), and “My grandparents weren’t sick and now most people are
sick” (27-year-old participant).

Participants who reported their diet was not different from their grand-
parents’ diet cited health reasons, for example, “I follow my grandparents’
footsteps eating balanced food with not too much sugar. I don’t like sugar
and the diseases caused by sugar” (41-year-old participant).

Knowledge and culture
Responses to the question “What would you eat if you were going to eat
a healthy and balanced meal?” varied. Fifteen percent (n = 6) reported that
they would eat an energy food with a bodybuilding food and vegetables.
Twenty-seven percent (n = 11) of respondents stated they would eat a meal
that contains fruit and/or vegetables only, 22% (n = 9) would eat a meal
containing a bodybuilding food and fruit or vegetables, 22% (n = 9) described
a meal containing an energy food and vegetables, 10% (n = 4) would eat
a meal containing an energy food with a bodybuilding food, and 5% (n = 2)
would eat a meal containing an energy food only.

Responses to the question “What does food mean in Samoan culture?” fell
into five key themes. The first theme was that food is the center of Samoan
culture: “food is the most important thing in Samoan culture” (57-year-old
participant), “In Samoa, food means your life depends on the food you eat …
and your family status” (47-year-old participant). The second theme was the
view of food as a transactional tool to offer as a gift, and an indicator of social
status: “when people come to my place the first thing I think to do is feed
them” (50-year-old participant), “I feel shy and ashamed if we have no food
to serve” (46-year-old participant). The third theme was that food is essential
for survival and health: “food means in the Samoan way (fa’a Samoa), eat for
your life” (30-year-old participant). The fourth theme was that food cannot
be wasted: “It’s a must to use leftovers…” (25-year-old participant); “It’s
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a must to use the food – don’t waste it.” (29-year-old participant). The fifth
theme was pride in Samoan food: “Our own local food is better for health
and even for Samoan people to be stronger. If we eat overseas food we will
get fat – it’s not good for the body.” (41-year-old participant); “Our local
foods are healthy – not like the overseas food” (41-year-old participant
[different participant to the one that gave the previous quote]).

Food frequency questionnaire results

The most commonly eaten energy foods were white rice, white bread, taro,
green cooking bananas, and panikeke (Figure 1). Seventy-three percent of
participants (n = 30) reported consuming white bread five or more times per
week, and the same proportion consumed white rice five or more times per
week. Around one-third of participants consumed taro and green cooking
bananas five or more times per week, respectively (37% [n = 15] for taro and
34% [n = 14] for green cooking bananas).

Of the sugary and fatty energy foods (SPC 2002), the most frequently
consumed were panikeke, cheese curl snacks, and instant dried noodles.
Almost three-quarters of participants (73%, n = 30) ate 7 or more different
types of sugary or fatty energy foods at least once a week each.
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Figure 1. Most commonly eaten energy foods amongst study participants.
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All participants ate bodybuilding foods at least once a week. Diversity was
high: more than three-quarters of participants (n = 32, 78%) ate chicken, fish,
and beef at least once a week. All participants ate chicken at least sometimes,
90% (n = 37) for beef and 95% (n = 39) for fish. Ninety percent of
participants (n = 37) ate at least 3 or more “more healthy” bodybuilding
meals per week, and 88% (n = 36) ate 3 or more “less healthy” bodybuilding
meals every week.

Forty-six percent (n = 19) ate less than one serving per day of vegetables.
Fifty-nine percent of participants (n = 24) ate less than one serving per day of
fruit. All participants reported eating vegetables at least once per week. Eighty-
eight percent (n = 36) reported eating fruit at least 1–2 times per week, while two
participants reported never eating fruit. The fruits and vegetables most com-
monly mentioned were pawpaw, mangoes, cabbage, and local spinach (laupele).

Ninety-five percent of participants (n = 39) reported some consumption of
sugar-sweetened beverages, and 80% of participants (n = 33) consumed them
daily. The most common beverage types consumed were sugar added to a hot
drink, which was consumed daily by just under a third of participants (32%,
n = 13), followed by 3-in-1 coffee sachets, which were consumed daily by
22% of participants (n = 9).
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Food security

Eighty-five percent of participants (n = 35) reported experiencing household
food insecurity, 73% (n = 30) were individually food insecure and the same
proportion (73%, n = 30) reported insecurity in their ability to provide food
for their children. Participant food security results grouped by income range,
household decision-making status, and age are presented in Table 1.

Discussion

Our study aimed to inform health and nutrition policy design by providing
a deeper understanding of dietary risk factors for obesity in Samoa. We investi-
gated dietary patterns and influences on food choice in 41 women in Samoa. The
three most important findings for strategic policy design follow: i) cost was the

Table 1. Participant food security status grouped by income range, household decision-making
status, and age.
Income range and food security

Income range
per week Household food insecure % (n) Individual food insecure % (n) Child food insecure % (n)

Less than 300
WST (<120
USD)

100% (11/11) 100% (11/11) 82% (9/11)

300 to 499 WST
(120 to 200
USD)

82% (9/11) 64% (7/11) 82% (9/11)

500 to 700 WST
(201 to 281
USD)

82% (9/11) 91% (10/11) 82% (9/11)

800 to 2000
WST (322 to
804 USD)

75% (6/8) 63% (5/8) 38% (3/8)

Household decision making and food security

Decision making
status Household food insecure % (n) Individual food insecure % (n) Child food insecure % (n)

Participant
decides

81% (13/16) 69% (11/16) 69% (11/16)

Joint decision 83% (10/12) 58% (7/12) 58% (7/12)
Other HH
member
decides

89% (8/9) 89% (8/9) 89% (8/9)

Husband
decides

100% (4/4) 100% (4/4) 100% (4/4)

Age and food security

Age (years) Household food insecure % (n) Individual food insecure % (n) Child food insecure % (n)

20 to 29 82% (9/11) 64% (7/11) 55% (6/11)
30 to 39 83% (10/12) 67% (8/12) 67% (8/12)
40 to 49 88% (7/8) 75% (6/8) 88% (7/8)
50 and to 63 90% (9/10) 90% (9/10) 90% (9/10)
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most important reason for food choice for foods consumed throughout the day
and in the evening. This was themost important reason for low fruit and vegetable
consumption, ii) participants reported high rates of consumption of sugary and
fatty energy foods (snack foods), and sugar-sweetened beverages – along with high
rates of food insecurity, and iii) the food frequency questionnaire findings from
our small sample are in line with the existing evidence that the nutrition transition
is underway in Samoa. Amongst our participants, traditional staple foods such as
root crops had largely been replaced with non-traditional staples, particularly rice
and white bread.

One of the most policy-relevant findings from our study was that cost was the
most important influence on food choice. This finding is in line with those of
Fa’alili-Fidow, McCool, and Percival (2014) who interviewed stakeholders in
Samoa and New Zealand about the implications of Samoa’s free trade agree-
ments and the lack of economic means to choose healthier food options in
Samoa was raised as a key concern. It also adds important insight to the
questions posed by Seiden et al. (2012) who called for further research on
reasons for the influence of food price on food consumption behavior in
Samoa. In particular, cost was the most important reason for the low fruit and
vegetable consumption amongst our participants, and consumption was espe-
cially low throughout the day when food was often purchased on an as-needed
basis. Fruit and vegetable consumption was reported to be low amongst our
study participants, with around half reporting eating vegetables less frequently
than once per day. The 2014 Samoa Demographic and Health Survey reported
that Samoan women fell far short of the WHO-recommended fruit and vege-
table intake with only 1% of Samoan women reported consuming the recom-
mended five or more servings per day (Government of Samoa 2015). A recent
study conducted by the Food and Agriculture Organization based on 2013/2014
SamoaHousehold Income and Expenditure Survey data found that lowering the
price of local fruit, vegetable, and animal products would increase their con-
sumption (Martyn et al. 2017).

The seemingly contradictory co-occurrence of high rates of food insecurity
found in our study, given the already known high obesity rate amongst
women in Samoa (Lin et al. 2017), may be explained by the high rates of
consumption of low-cost, energy-dense foods such as white bread and pack-
aged, imported snack foods, and sugary beverages seen in this study. In our
study panikeke was one of the most frequently consumed energy foods, and
the majority of participants ate sugary or fatty energy foods (snack foods)
seven or more times per week. Fatty meat consumption was high. These
foods were also found to be frequently consumed in larger, more statistically
rigorous studies in Samoa (DiBello et al. 2009; Wang et al. 2017). Based on
our simple descriptive statistics, all types of food insecurity occurred at
a higher rate among the lowest income group in our study than in the
highest income group. This is an area in need of further research but it is
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possible that this effect could be working in two directions: the consumption
of low-cost, energy-dense foods amongst food-insecure people is a likely
mechanism in the food insecurity-obesity link seen in low- and middle-
income countries (Farrell et al. 2017), while dependence on food imports
may increase vulnerability to food insecurity in the Pacific (Hughes and
Lawrence 2005). Low level of women’s autonomy within the household has
the potential to exacerbate this issue. We found that where our study
participants were involved in decision-making about household spending
on groceries, there was a lower level of food insecurity reported than if the
participant’s husband or another household member decided, although we
note our findings are based on a small qualitative study and further detailed
research on a larger scale is required in this area which considers in detail
factors such as family roles and social norms of extended families.

The majority (80%) of our participants were not engaged in paid employment.
In Samoa, as a result of social, economic and cultural factors, men tend to hold
greater power within and outside the home, and women’s vulnerability is increas-
ing with the move to a cash economy because women are usually engaged in
unpaid family care and are underrepresented in the paid workforce (Amosa and
Samson 2012). This reflects the findings of various studies worldwide – a 2011
United Nations Children’s Fund report cited evidence from South Asia, Latin
America, the Caribbean, and sub-SaharanAfrica of an improvement in nutritional
status in children in households with increased women’s within-household deci-
sion-making power (UNICEF 2011).

Recent evidence from Samoa indicates that consumption of diets higher in
traditional, local foods instead of imported foods may help prevent metabolic
syndrome – a measure of risk for NCDs (Wang et al. 2017). The preference
for local foods and belief that local foods were healthier that was evident
among participants in this study – similar to that found by Jones et al.
(2011) – suggests that policy intervention to increase access to affordable,
healthy food may serve to stimulate demand. In particular, such demand
could be leveraged to enhance the economic competitiveness and physical
availability of local foods.

In light of recent research identifying opportunities for strategic nutrition
policy that targets consumer behavior (Hawkes et al. 2015; Thow et al.
2017b), a number of other findings from this study can inform policy design
in Samoa. First, the finding that food eaten throughout the day was often not
prepared in the home; and the fact that such foods were typically energy
dense, high-fat foods suggests that interventions that focus on increasing
physical and economic availability of pre-prepared healthy food options close
to schools and workplaces have strong potential to improve food consump-
tion behavior in our study setting. This supports the conclusions of other
recent research in Samoa, that recommended availability of healthy foods
such as fresh fruit and vegetables be improved through policy interventions
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targeting the informal food market, as well as the formal sector (Thow et al.
2017a). Second, knowledge of what constitutes a healthy meal was low in the
present study. When asked what constituted a healthy and balanced meal,
only 15% of the participants described a balanced meal. Low nutrition
education has been attributed to contribute to poor health in other PICs,
for example, Dancause et al.’s (2013) study examined obesogenic diet beha-
vior patterns in Vanuatu and recommended nutrition policies place priority
on education and messaging. Charlton et al.’s 2016 review on food security in
the Pacific showed that lack of nutrition education was an important barrier
to healthy eating in the Pacific (Charlton et al. 2016). Third, Samoan culture
must be considered when designing food policy. Some aspects of Samoan
culture have the potential to be leveraged in diet improvement interventions,
for example, the strong practice of sharing foods in a social setting suggests
people will have similar dietary habits as their families and peer groups –
a factor which should be taken into account when designing nutrition
education policy and programs. Some cultural norms described by our
study participants could encourage obesogenic dietary behaviours, such as
the notion that “e sau lava taeao ma ona ‘ai” (tomorrow will come with its
own food), meaning food prepared to be eaten should be eaten at the time
and not stored for later – which may lead to overconsumption (Fiti-Sinclair
2004), and nutrition education policy and programs should be sensitive to
such conventions.

Our study strengthens current evidence that food pricing should be a priority
in nutrition policymaking in Samoa – both in the form of taxes to increase the
price of unhealthy foods and beverages, and subsidies to reduce the cost of
healthy foods such as vegetables (Jones et al. 2011; Thow, Downs, and Jan 2014;
Thow et al. 2017a). It is important that such policies are developed using
a transparent and scientifically rigorous approach to rank all foods available
on the market, both local and imported, from most to least healthy. It is also
important for inter-sectoral collaboration to take place when developing food
policy, for example, between health and finance sectors within-country, as well
as the need for the health sector to engage actively with international trade
negotiations (Thow et al. 2017a). In 2016 the Samoan government introduced
a new tax on high-sugar and some high-salt foods (Samoa Arrangement of
Provisions 2016), and it will be important to monitor food consumption at
a national level to measure its impact (Thow, Downs, and Jan 2014). On the side
of subsidies for healthy food consumption, a 2015 study into food policy options
to prevent NCDs in Samoa was conducted in partnership between the Ministry
of Health Samoa, theWorld Health Organization, and the Food and Agriculture
Organization. The study recommended two other policy approaches aside from
increasing availability of healthy foods in the formal and informal food markets.
These were: i) increased focus on nutrition in agricultural production programs,
and ii) including designated support for fruit and vegetable consumption in
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social welfare benefits (Thow et al. 2017a). A prospective cohort study using data
from 18 low- and middle-income countries published in The Lancet found that
legume consumption was inversely associated with cardiovascular and non-
cardiovascular mortality (Miller, Mente, and Dehghan et al. 2016). This food
group may be a suitable alternative where fresh fruit and vegetables are difficult
to access due to cost and storage and transport challenges.

Limitations

This study fills an important policy-relevant gap in the literature through
exploring the interaction between women in Samoa and their food environ-
ments. The strength of qualitative nutrition research is in increasing our under-
standing of why and how people follow certain diet behaviors (Swift andTischler
2010). The present study was designed to understand dietary patterns, prefer-
ences, and interactions with food environments (as per our analysis and discus-
sion), not exact food intake levels. Because the comparisons between food
security and income, household expenditure decision-making, and age are
descriptive and cross-sectional, and our sample was not statistically representa-
tive of the Samoan population, it is not possible to ascertain causation. These
relationships should be a focus of larger studies in the future.

The food frequency questionnaire relied on self-reported information, which
could have introduced bias. The method used for income measurement also
relied on participant self-reporting and did not account for funds unavailable for
expenditure due to household debt, traditional social wealth distribution sys-
tems or church obligations (Amosa and Samson 2012). The food security
measurement tool was based on the best available resources, however, there is
no officially validated food security measurement tool for Samoa.

Our study population included families who lived in peri-urban or semi-rural
environments who commuted to Apia daily. We did not disaggregate our analysis
by these groups because by commuting to Apia daily, all participants had access to
the urban food environment. Additional forces are likely to be at play for those
who live entirely in rural settings, such as higher vulnerability to cash flow
fluctuations with a change in local produce prices, and higher prices of imported
foods due to high transport costs (Amosa and Samson 2012). As people living in
rural areas constitute 81% of the Samoan population (SBS 2017), future research
should examine on a larger scale and in detail the differences between the food
environments of those who live in rural areas and infrequently access the capital,
and those with daily access to the urban food environment.

Conclusions

We used a multi-pronged approach to measure food access and explore the
relationships between socio-demographic moderators of dietary patterns
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associated with obesity in women in order to gain a nuanced and context-
specific understanding of this complex issue. By collecting primary data on
influencers of food access from a cohort of 41 women in urban Samoa, we
found that cost was the most important reason for food choice, food insecurity
levels were high, and participants reported high rates of consumption of sugary
and fatty energy foods (snack foods), and sugar-sweetened beverages.

The myriad factors shown to contribute to food consumption patterns
explored in our study indicates that any one policy approach alone is very
unlikely to work. Rather, future nutrition policymaking in Samoa should
focus on a package of policy approaches, including: i) increasing prices of
obesogenic foods which currently make up too high a portion of Samoan
diets, along with decreasing prices of healthy foods such as vegetables, ii)
increasing the amount of affordable healthy food options available from both
formal and informal food vendors, iii) improving and continuing to monitor
food security, especially amongst high-risk members of the population such
as women and those on low incomes, iv) education campaigns with clear
messaging, including differentiation between staple energy foods which
should be eaten regularly, and sugary energy foods which should be eaten
only occasionally (SPC 2002), which promote traditional diets high in local
fruits and vegetables. It is important to continue to strive for cross-sectoral
action including input of the health sector into trade decisions, and acknowl-
edging the likely health benefits of increasing women’s paid employment
(Fa’alili-Fidow, McCool, and Percival 2014). Prospective studies on monitor-
ing impact of these policy interventions will be very valuable to improving
nutrition policy further in Samoa, with lessons potentially adaptable to other
low- and middle-income country settings.
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