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Abstract
Among the top ten countries with the highest prevalence of obesity globally, nine are Pacific Island
countries (WHO, 2015). In the Pacific Island countries, extensive dietary changes have been occurring,
with declining reliance on traditional foods and increasing reliance on imported and processed foods
(FAO, 2008). This shift in dietary patterns is linked to the so called nutrition transition (Popkin, 2002).
The aim of this research is to gain insight into the main factors contributing to obesity in Pacific Island
countries and to examine the usefulness of the nutrition transition model to explain the extreme
prevalence of obesity in the Pacific Island countries. To answer the research question, a literature study
has been carried out.
The findings from the literature showed that the main factors contributing to obesity in Pacific
Island countries were globalization, increased international trade, urbanization, physical inactivity,
changing eating patterns and culture. Furthermore, the findings showed that the factor culture was
regularly noted in the literature, but was not mentioned in the nutrition transition model. Apart from
this, one factor which was displayed in the model, mass media growth, was not found in the literature
covering obesity in the Pacific Island countries.
To conclude, the results of this study imply that the nutrition transition model is incomplete as
the factor culture is not taken into account. On the other hand, the model is too extended as the factor
mass media growth is present in the model, but not found in the literature covering obesity in the Pacific
Island countries. By expanding the model to address various other factors of influence, including culture,
it is likely that the model becomes more useful for specific areas such as the Pacific Island countries.
Additionaly, new or existing prevention programmes can be better tailored to these countries to be
more succesful in combating the obesity epidemic. However, the model seems to be more of a concept
or idea about how the world is changing regarding the overall dietary structure and activity patterns on
a global level and is not to be used as a specific “research tool”.
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1. Introduction
1.1 Problem statement
The prevalence and incidence of obesity has reached epidemic proportions globally. Worldwide, the
proportion of adults with overweight and obesity increased from 28.8% to 36.9% among men, and from
29.8% to 38.0% among women between 1980 and 2013 (Ng et al., 2014). Obesity is caused by a
prolonged disturbed energy balance, when the daily energy intake from food exceeds the daily energy
consumption. The excess energy is then stored as fat (Spiegelman & Flier, 2001). The consequences of
obesity are critical. Overweight and obesity in particular are associated with cardiovascular diseases,
respiratory problems, foetal defects, gall-bladder diseases, arthrosis, gout, infertility, menstrual
disorders and various types of cancer (Health Council of the Netherlands, 2003). In addition, obesity is
often accompanied by psychological and social problems, as well as a reduced quality of life. The
morbidity associated with obesity and (to a lesser extent) overweight leads to numerous (medicinal)
treatments and additional work disability, as well as increasing costs for health care (Health Council of
the Netherlands, 2003).
Obesity was once considered a problem especially in high-income countries, but is now on the
rise in low- and middle-income countries as well (WHO, 2016). Some of the highest levels of adult
obesity in the world are found in the Pacific Islands (Ng et al., 2014). Thousands of islands, scattered
across the Pacific Ocean, form the Pacific Islands. They are designated into three zones: Micronesia,
Melanesia and Polynesia. Since the Second World War, all of the islands have been colonized or
“protected” by either America, the United Kingdom, France, New Zealand or Australia (Curtis, n.d.).
Among the top ten countries with the highest prevalence of obesity globally, nine are Pacific Island
countries, according the World Health Organization (WHO) (2015). It concerns the following countries
with corresponding prevalence of obesity (ages 18+): the Cook Islands (50.8%), Palau (47.6%), Nauru
(45.6%), Samoa (43.4%), Tonga (43.3%), Niue (43.2%), the Marshall Islands (42.8%), Kiribati (40.6%) and
Tuvalu (40.3%) (WHO, 2015).
Even though there are genetic predispositions that contribute to the development of obesity,
several researchers argue that environmental factors, in particular the changes in recent years that
have led to a so called “obesogenic environment”, are responsible for the dramatic increase in obesity
worldwide (French et al, 2001; Brownell, 2002; Hill, Wyatt, Reed & Peters, 2003; Booth, Pinkston &
Poston, 2005; Bellisari, 2007; Holsten, 2008). An obesogenic environment promotes obesity on a
population level and encourages physical inactivity and unhealthy food choices (Booth, Pinkston &
Poston, 2005). A dominant explanatory framework for this emergence of obesogenic environments is
that of the nutrition transition. The concept of the nutrition transition focusses on large shifts in
overall dietary structure and activity patterns. These pattern changes are reflected in nutritional
outcomes, such as changes in average stature and body composition (Popkin, 2006). Popkin’s nutrition
transition model suggests that the nutrition transition proceeds in five temporal stages. According to
this model, shifts in dietary patterns are paralleled by urbanization, economic growth, mass media
growth, and technological changes for work, leisure and food processing (Popkin, 2002).
In the Pacific Island countries, extensive dietary changes have been occurring, leading to
obesity. The reliance on traditional foods has declined and the reliance on imported and processed
foods has increased (FAO, 2008). Apart from this, physical activity among Pacific Islanders has
decreased (WHO, 2002). In existing literature, various studies and articles have focussed on several
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factors of obesity in the Pacific Island countries. In this thesis, the nutrition transition model will be
studied and there will be examined to what extent this model is a useful model to explain the extreme
prevalence of obesity in the Pacific Island countries, considering the factors contributing to obesity in
this region according to the literature. An overview of the obesity epidemic in the Pacific Island
countries will be drawn.

1.2 Aim of the study
Although the prevalence of obesity in the Pacific Islands is extremely high, there is little (recent)
information on the main factors contributing to this problem. Also, while the nutrition transition is
occurring all over the world, there is little research about this transition in the Pacific Island countries
specifically. The nutrition transition model is widely used and cited, but has also recently been criticized
for being oversimplified (Hawkes, 2007). The aim of this research is therefore to gain insight into the
main factors contributing to obesity in Pacific Island countries and to examine the usefulness of the
nutrition transition model to explain the extreme prevalence of obesity in the Pacific Island countries.
The central research question in this literature review will be the following:
 To what extent is the nutrition transition model a useful model to explain the extreme
prevalence of obesity in the Pacific Island countries?
To answer this research question, two sub questions are formed:
1. Which factors contribute to the extreme prevalence of obesity in Pacific Island countries
according to the literature?
2. To what extent are these factors in line with the nutrition transition model?
This thesis will contribute to existing literature by giving an overview of the current status in literature
on the main factors contributing to obesity in Pacific Island countries and by examining the usefulness
of the nutrition transition model to explain the extreme prevalence of obesity in the Pacific Island
countries. When the influence of the main factors contributing to obesity in Pacific Island countries has
been studied, new or existing prevention programmes could be better tailored to these countries to be
more successful in combating the obesity epidemic. Also, when the nutrition transition model is studied
for this specific area, it can be assessed whether or not this is a useful model to use in further research
on Pacific Island countries and perhaps this model could be adapted for further research on obesity.

1.3 Structure of the thesis
This thesis is organized as follows. Firstly, the key concepts of the research question will be defined in
the theoretical framework. The concepts “overweight and obesity” and “the nutrition transition model”
will be explored. Next, the research method will be described and results will be presented. Afterwards,
an analysis of the results will follow. Finally, a conclusion and discussion of the results will follow,
consisting of an interpretation of the results and limitations of the research, with recommendations for
further research.
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2. Theoretical framework
To be able to answer the research question, the key concepts of this question have to be defined. The
key concept of this thesis are “overweight and obesity”, since obesity is a form of severe overweight,
and the “nutrition transition model”. These key concept will be defined in the following section.

2.1 Overweight and obesity
Many of the studied articles have focussed on overweight and obesity. Therefore, it is useful to know
how overweight and obesity are defined in these articles. The WHO (2006) defines overweight and
obesity as “abnormal or excessive fat accumulation that may impair health”. There are various ways to
measure abnormal or excessive fat accumulation in order to define obesity. Overweight and obesity in
adults is commonly classified using the Body Mass Index (BMI), which is the international standard for
the assessment of obesity (WHO, 2006). In most studies, when it concerns overweight or obesity, this
is based on the BMI classification. However, it should be considered a rough guide, since it may not
correspond to the same degree of fatness in different individuals. BMI is an index of weight-for-height
(WHO, 2006). It is calculated as follows:
Body Mass Index =

Weight (kg)
Height (m)2

There is evidence from several studies that indicates that BMI cut-off points for classification should be
higher for Pacific Islanders and lower for certain Asian populations, since Pacific Islanders generally have
larger frames and are more muscular at any given BMI level than Asians and Europeans (Rush et al.,
2004; Duncan, Duncam, & Schofield, 2009; Rush, Freitas & Plank, 2009; Duncan, Dunkan & Schofield,
2010; Sluyter et al., 2010). Consequently, the Secretariat of the Pacific Community (SPC) recommends
using the specific cut-offs for Pacific Islanders, which are shown in Table 1.
Table 1: International and region-specific cut-off points for BMI classifications (SPC, 2012).

An additional criterion that can be used to measure overweight and obesity is the waist circumference.
This gives a good indication of the amount of abdominal and total body fat and predicts the
cardiovascular risk better than the BMI measurement. Guidelines generally define abdominal obesity in
men as a waist size of 102 cm or higher, and in women as a waist size of 88 cm or higher (CBO, 2008).
However, in most studies, overweight and obesity are based on BMI. Therefore, in this thesis, when it
concerns obesity, this refers to the BMI classification.
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2.2 Nutrition Transition
To assess whether the nutrition transition model is a useful model to explain the extreme prevalence of
obesity in the Pacific Island countries, it is important to understand this concept. The concept of the
nutrition transition focusses on large shifts in overall dietary structure and activity patterns. These
pattern changes are reflected in nutritional outcomes, such as changes in average stature and body
composition. The shifts in dietary patterns are paralleled by major changes in health status and by major
demographic and socioeconomic changes (Popkin, 2006). The concept of the nutrition transition was
first proposed by Popkin, an American food science researcher, and arose from the demographic and
the epidemiological transition theory. The demographic transition theory describes changes in fertility
and mortality patterns. The epidemiological transition theory describes changes in causes of death
(Popkin, 1993).
Popkin’s influential model suggests that the nutrition transition proceeds in five temporal stages
(Popkin, 2002). The first stage is collecting food. This is a pattern of hunter-gatherer culture. The diet in
this stage is high in carbohydrates and fibre and low in fat (Popkin, 1993). The second stage of the
nutrition transition is famine. In this stage, the diet is less varied and is subject to larger variations and
periods of acute scarcity of food (Popkin, 1993). Most attention is focused on nutrition shifts in the last
three stages. The third stage is receding famine, the fourth degenerative disease and the fifth stage
behavioural change. These three stages are generally the ones represented by most of the global
population today (Popkin, 2006). Patterns 3 to 5 of this model are shown in figure 1.

Figure 1. Patterns of the nutrition transition. NR-NCD, nutrition related noncommunicable disease; MCH, maternal
and child health (Popkin, 2002).

4

In pattern 3, the diet contains less starchy staples and more fruits, vegetables and animal protein.
Famine begins to recede as income rises and work and leisure activities remain energy-intensive.
Mortality slowly declines. In pattern 4, the diet is high in total fat, cholesterol, sugar and other refined
carbohydrates, and low in fibre. The activity pattern of people changes as they have a more sedentary
lifestyle, especially in high-income societies. This leads to the emergence of new non-communicable
disease problems and increased disability. In pattern 5, a new dietary pattern emerges as people have
the desire to prevent or delay degenerative diseases and prolong health. The diet in this stage contains
less fat, more fruits and vegetables and is high in fibres (Popkin, 1993; Popkin, 2002).
The factors described in the model will be compared to the factors contributing to the extreme
prevalence of obesity in Pacific Island countries according to the literature to determine to what extent
the nutrition transition model is a useful model to explain the extreme prevalence of obesity in these
countries.

5

3. Methodology
3.1 Search strategy
To answer the research question, a literature study was performed. Data was collected between April
2016 and July 2016. Searching was done in the search engines Scopus, PubMed and Web of Science.
Scopus and Web of Science have been chosen because these are large databases for peer-reviewed
literature. PubMed has been chosen because it has a large collection of medically oriented literature,
which is useful as obesity is a medical disease. In addition, snowballing has been used to find other
potential relevant studies. This means the references of found articles have been searched to find more
usable literature.
The main search terms that were used, are “Obesity”, “Nutrition transition” and “Pacific Island
countries”. Besides “Pacific Island countries”, the names of all the Pacific Island countries were also used
separately, as well as the search terms “Micronesia”, “Polynesia” and “Melanesia”. In addition, the
search terms “Overweight” and “Pacific” were used when little literature was found with the previously
used search terms. These search terms were combined by using “AND” and/or “OR”.

3.2 Selection of the literature
A paper or article was included in the literature study when it was written in English or Dutch and when
it was about obesity, the nutrition transition and/or Pacific Island countries. Figure 2 shows which
countries belong to the Pacific Island countries. A study was excluded from the literature study when
the study was published before 2000, unless it contained important theory. A study was also excluded
when it was about New Zealand, which is sometimes considered as a Pacific Island country. New Zealand
has not been studied in this thesis, because it is a more developed country than the other Pacific Island
countries and the prevalence of obesity is lower, namely 29.2% (WHO, 2015).
After selection of the literature, it has been assessed what were the main factors contributing
to the extreme prevalence of obesity in Pacific Island countries by keeping track of the factors which
were mentioned in the literature most frequently.
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Figure 2: The Pacific’s three sub regional groupings: Melanesia, Micronesia and Polynesia (Asian Development
Bank, 2012).

7

4. Results
4.1 Factors of obesity in the Pacific Island countries
The majority of the Pacific Island countries are considered to be lower-income or middle-income
countries. In general, the Pacific Island countries have developing economies. Although the gross
national product (GDP) per capita varies widely per country, from $1,442 in Kiribati to $38,100 in New
Caledonia (SPC, 2015), all of the Pacific Island countries share similar challenges, such as small and
remote island economies and, obviously, an extremely high prevalence of obesity. The Pacific Island
countries also share a similar food supply (Coyne, 2000; Hughes & Lawrence, 2005). The islands are
small in size, with limited natural resources. Subsistence farming predominates on the smaller Pacific
Island countries (Coyne, 2000).
The Pacific region is among the most remote places in the world. For thousands of years, the
inhabitants of the islands were isolated from the rest of the world. Therefore, their social, cultural and
economic patterns were able to develop untouched (Zimmet, 1979). When the Europeans began
arriving in the 17th and 18th centuries, the Pacific Islanders were described as “strong, muscular and
mostly in good health” (Hughes, 2003). Since then, extensive dietary changes have been occurring, with
a declining reliance on traditional foods and an increasing reliance on imported and processed foods
(FAO, 2008). An obesity epidemic took place, caused by multiple factors.
After analysing multiple studies and articles, six main factors contributing to the extreme
prevalence of obesity in the Pacific Island countries were identified. These six factors were regularly
noted in the literature, and are discussed in more detail in the following section. Although the factors
are presented as clear and singular factors, in practice they are often interrelated and difficult to
disentangle. Figure 3 shows the six main factors, as well as the way in which they are interrelated. The
interrelations between factors shown in figure 3 are based on literature and own reasoning.

Figure 3: Main factors contributing to obesity in the Pacific Island countries and their interrelations.
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4.2 The Pacific: an urbanizing and globalizing region
4.2.1 Globalization
Globalization is a dynamic process of local differentiation and mass global change. An increased flow of
goods, people, and ideas associated with globalization have contributed to an increased number of
noncommunicable diseases such as obesity in much of the world (Evans, Sinclair, Fusimalohi & Liava’a,
2001). Also, with globalization many countries are experiencing large shifts in food imports. According
to Hawkes (2006), globalization “affects the nature of agri-food systems, thereby altering the quantity,
type, cost and desirability of foods available for consumption”. Globalization of food supply has led to
foods being shipped over long distances and significant changes in the availability of food within
countries (Hawkes, 2006). One effect of globalization has been the increased reliance on imported
foods, rather than traditional foods (Walsh, 1970; Thaman, 1983; Coyne, 1984; Thaman, 1988).
In the 1960s, many of the Pacific developing member countries gained their independence.
Since then, Pacific Island countries have opened up to the movement of people, ideas and goods,
resulting in an increase in the flow of both people (in the form of large-scale migration) and goods.
Among the main causes of the rising rates of noncommunicable diseases such as obesity throughout
the Pacific are imported high fat-content meats, in particular corned beef, mutton flaps, and chicken
parts and dense simple carbohydrates, such as refined sugar and flour (Englberger et al., 1999; Crowley,
2000). Additionally, globalization in the Pacific has contributed to imported cereals replacing root crops,
and fatty imported meats becoming the main sources of protein (Hughes & Lawrence, 2005).

4.2.2 Increased international trade
Trade liberalisation has driven the nutrition transition in the Pacific Island countries, particularly by
increasing fat consumption through imports of vegetable oils, margarine, butter, meat, chickens and
canned meat (Hughes & Lawrence, 2005; Thow et al., 2011; Legge, Gleeson, Snowdon & Thow, 2011;
Snowdon, Moodie, Schultz & Swinburn, 2011). Between 1963 and 2000, the total fat supply in Pacific
Island countries increased by approximately 80% (Snowdon, Moodie, Schultz & Swinburn, 2011).
Increased international trade has historically been associated with an increased supply of, and demand
for, imported unhealthy products (Thow et al., 2011). Until the early 1960, the Pacific Island countries
were fairly isolated in terms of trade links, and thus food self-sufficiency in the Pacific Island countries
was critical. Colonization, urbanization, and globalization have opened up the Pacific Island countries to
trade and external influence and have contributed to dietary changes. Currently, in every Pacific Island
country, the balance between exportations and importations is negative: there are more importations
than exportations (SPC, 2015). Different studies showed that imported foods have altered the
traditional diet of Pacific Islanders (Coyne, 2000; Evans, Sinclair, Fusimalohi & Liava’a, 2001; Cassels
2006; Hughes & Lawrence 2005).
In many Pacific Island countries, the increased production of export crops has led to reduced
production and increasing prices of traditional healthy staple crops (Parks, Abbott & Wilkinson, 2009).
Increased access to export markets can have the consequence that better quality foods are being
selectively channelled to the export markets, with negative effects for the domestic price and supply
with particular implications for access by poorer people. For example, the sale of international fishing
rights has reduced the availability of local fresh fish, due to limited domestic capacity for investment. In
Fiji and Micronesia, this has contributed to fewer opportunities for local access to fish stocks and other
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marine resources, and has also contributed to less healthy diets due to reduced consumption of fresh
fish (Legge, Gleeson, Snowdon & Thow, 2011).

4.2.3 Urbanization
Obesity has traditionally been associated with urban areas more than with rural areas (Abdul-Rahim et
al., 2001; Abbott & Pollard, 2004). Urbanization is a process of transition associated with the
movement of people from rural areas to urban areas, such as towns and cities, that is accompanied by
major economic, social, and environmental change (Connell & Lea, 2002). Urbanization in the Pacific is
a recent phenomenon that emerged primarily in the post-colonial period, and gained momentum
during the beginning of the 1960s. At this time, as mentioned earlier, many of the Pacific developing
member countries gained their independence.
The Pacific is rapidly becoming more urban. If Papua New Guinea is excluded, more than half of
all Pacific Islanders live now in urban areas (Connell, 2009). Many Pacific Island countries have only one
urban centre - mostly near the coast - since there is limited land area and a small population size (Rallu,
2010). The proportions of people living in urban areas vary between countries (see Figure 4) from 13%
in Papua New Guinea to 72% in the Cook Islands and even 100% in Nauru.

Figure 4: Percentage share of Pacific urban and rural population (Asian Development Bank, 2012).

People are moving to towns and cities because of the desire to escape rural poverty and to get access
to better health- and education services, as well as for younger people to “enjoy” a more Western
lifestyle (Connell, 2009; Parks, Abbott & Wilkinson, 2009). Research shows that the Pacific urban
residents spend a larger proportion of their income on imported food, compared to rural residents
(Asian Development Bank, 2012). Other local studies in developing countries have showed significant
differences between dietary intake of rural and urban residents. Generally, urban residents had lower
total energy, carbohydrate and fibre intake, but higher protein and fat intake than rural residents
(Kabagambe, Baylin, Siles & Campos, 2002; Wang et al., 2003). Dietary changes associated with
10

urbanization include an increased intake of fat, especially saturated fat and trans fatty acids, sugar and
other refined carbohydrates. Additionally, urbanization relates to physical activity changes. Changes in
the type of work have caused people to move less in everyday life (Du et al., 2002). These changes will
be further explained in the following section.

4.3 Physical inactivity
Physical inactivity is a risk factor for obesity. Although research on physical activity in Pacific Islanders is
scarce, it is known that in most Pacific Island countries, the majority of the adult population have low
levels of physical activity (Kessaram et al., 2015). The increasing use of modern technology and the shift
from agriculture-based occupations to civil servant office work has resulted in a decrease in the daily
physical activity of many Pacific Islanders (WHO, 2002). Physical activity levels have declined
dramatically as the number of people employed in manual farming and fishing has fallen, and with the
institution of a modern way of life, Pacific Islanders have become accustomed to using modern
technology. Especially in urban centres, employment is most often sedentary, and cars and motorbikes are
used instead of walking. In the rural areas, physical activity has declined as well, as canoes have been
replaced by motorized boats, and labour-saving technology becomes more available (Coyne, 2000). Also,
research shows that the number of urban adults working in occupations where they participate in
vigorous activity patterns has decreased, while the number of urban adults working in occupations with
light activity has increased (Du et al., 2002).
Figure 5 shows percentages of the population of Pacific Island countries with insufficient
physical activity, ranging from 10.5% for males and 13.2% for women in Vanuatu to more than 70% of
Cook Islanders.

Figure 5: Age-standardized prevalence (with 95% confidence intervals) of insufficient physical activity among those
24-64 years, by sex and Pacific Island Country (Kessaram et al., 2015).
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Insufficient physical activity in this model is defined as less than 600 metabolic equivalent minutes per
week. A metabolic equivalent is the ratio of a person’s working metabolic rate relative to the resting
rate. In all countries, more women than men are physically inactive (Secretariat of the Pacific
Community, 2011; Kessaram et al., 2015). Research from Tonga shows that women from Tonga often
gained weight with their first pregnancy, and then failed to return to their former weight. This may be
because they tend to assume a more sedentary lifestyle after child bearing, while continuing to consume
large portions of food that are commonly served in Tonga. Furthermore, the Tongan culture encourages
women to behave with dignity and many women feel embarrassed about taking exercise. Society also
tends to assume that married women engaged in physical activity to improve their appearance may be
engaging in infidelity. Consequently, many women become overweight or obese at relatively young ages
(Government of Tonga, 2006).

4.4 Changing eating patterns
In the last four decades, major changes have been occurring in eating patterns and the nutrient
composition in most Pacific Island countries. There has been a shift from traditional nutrient-rich diets
to the consumption of imported high-calorie but low-nutrient foods, which has been a key factor in the
rising levels of obesity in the Pacific Island countries (Coyne, 2000).
Traditional foods of past generations have been supplanted with food purchased from Western
nations, such as the United States, Japan, Australia and New Zealand (Ringrose and Zimmet, 1979). The
traditional diet of Pacific Islander was based on root crops and starchy fruits (such as breadfruit and
green banana), seafood, leafy greens, fresh fish, meat, coconut products and local fruits and nuts
(Ringrose & Zimmet, 1979; Coyne, 2000). The area was relatively isolated in terms of trade links, thus
food self-sufficiency was critical. This traditional diet has been replaced by refined cereals, animal
products, oils, rice, sugar, flour, canned meats, canned fruits and vegetables, soft drinks and beer.
Besides, rising consumption of processed, packaged foods has been noted consistently by nutrition
surveys in Fiji and Samoa (Coyne, 2000), particularly since the 1980s. Imported and store-bought foods
are convenient and low in cost. Cheap, high-fat foreign food is readily available in stores and is a major
dietary component of the poor (Hughes, 2003). The diets are now commonly high in unhealthy amounts
of fat, salt and sugar, are high in calories and with little nutritional value (Zimmet, 1979; Ringronse &
Zimmet, 1979; Coyne, 2000). At the same time, intakes of fibre and micronutrients have declined with
reduced consumption of starchy staples and other traditional foods. These changes are most obvious in
urban settings, but are occurring in many rural communities as well (Coyne, 2000).
According to Hughes (2003), most Pacific Islanders prefer locally produced food. However, due
to social and economic barriers to access, especially among poorer people, Pacific Islanders rely on
imported foreign foods. Pacific Islanders choose to eat foods with “dubious” nutritional value, because
of cost and availability, rather than locally produced food. In other words, they make economically
rational, but nutritionally detrimental decisions to consume certain foods (Evans, Sinclair, Fusimalohi &
Liava’a, 2001). Due to this dependency on food imported from abroad, commercial ventures on the
islands tend to stock these high-fat, energy-dense foods. Over time, purchasing these imported foods
has become a sign of social status in the community and traditional foods have decreased in importance
(curtis, n.d.).
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4.5 Culture: big is beautiful
In some cultures, there is resistance to perceiving obesity as a health issue due to the link between
beauty, social status and a large body size (WHO & WPRO, 2002). Some cultural and gender factors
influence the understanding and perceptions of obesity in the Pacific population. For example, a cross
sectional study of Samoan adults showed that although Samoans displayed high population levels of
obesity, ideal body sizes were slim and body dissatisfaction and attempted weight losses were apparent.
However, women and men above normal weight did not perceive themselves as obese, were as positive
about their body size, weight and health, and obese women were no more likely to be attempting to
lose weight than their slimmer peers (Brewis, McGarvey, Jones & Swinburn, 1998).
Culturally, large physical size is considered a mark of social status and beauty in many Pacific
Island countries. Also, it is a source of pride for a husband to have a large wife because it shows that she
is happy and well taken care of. This belief may contribute to the much higher rates of female obesity
(UNICEF, 2013), as mentioned earlier. Pacific Islanders generally have larger frames and are more
muscular at any given BMI level than Asians and Europeans (Rush et al., 2004; Duncan, Duncam, &
Schofield, 2009; Rush, Freitas & Plank, 2009; Duncan, Dunkan & Schofield, 2010; Sluyter et al., 2010).
Thus, it is necessary for Pacific Islanders to understand the difference between being big as a result of
hereditary factors versus being big as a result of overeating (Ringrose and Zimmet, 1979).
For example in Tonga, food eating and sharing are an important part of the culture, and obesity
is equated with prosperity. Society accepts overweight and obesity as normal, and does not discriminate
against people with these conditions. Whereas the traditional diet was relatively low in fats and sugars
and high in fibre and the process of collecting it provided good exercise, Tongans have now developed
a taste for store-bought and more convenient modern foods, many of which are high in fat, salt and
sugar. At the same time, traditional constraints and social expectations make it difficult for women,
especially, to exercise and burn off excess calories and maintain a healthy body weight (Government of
Tonga, 2006).

4.6 Analysis of the factors and the model
According to the nutrition transition model, shifts in dietary patterns are paralleled by urbanization,
economic growth, technological changes for work, leisure and food processing and mass media growth
(Popkin, 2002).
The main factors that contribute to the extreme prevalence of obesity in Pacific Island countries
according to the literature are the following:
 Globalization;
 Increased international trade;
 Urbanization;
 Physical inactivity;
 Changing eating patterns;
 Culture: big is beautiful.
Although changing eating patterns and physical inactivity are more part of the nutrition transition itself
than an influencing factor, three obvious corresponding factors in the model and the literature are
urbanization, changing eating patterns and physical inactivity. Other factors that are somewhat present
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in the literature and are seen in the model as well are economic growth and technological changes for
work, leisure and food processing, as these factors relate to urbanization and globalization, which are
mentioned regularly in literature. Globalization is a factor which is not mentioned in the model.
However, since economic growth and technological changes for work, leisure and food processing relate
to urbanization and globalization, globalization is partly taken into account in the model, subdivided into
factors. Factors that are not corresponding from the model and the literature are mass media growth
and culture. Mass media growth is present in the model, but not found in the literature covering obesity
in the Pacific Island countries. Culture is a factor which is regularly noted in the literature, but is not
mentioned in the model. However, as regards to the different stages of the nutrition transition model,
Popkin and Ng (2006) state that “these patterns are driven by a range of factors, including urbanization,
economic growth, technical change, and culture”. Although culture is not mentioned in the nutrition
transition model, it could be that Popkin and Ng (2006) consider the factor leisure and food processing
as part of culture.
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5. Conclusion and discussion
5.1 Conclusion
In the Pacific Island countries, extensive dietary changes have been occurring. The reliance on traditional
foods has declined and the reliance on imported and processed foods has increased (FAO, 2008). Also,
physical activity in Pacific Islanders has decreased (WHO, 2002). The aim of this research was to gain
insight into the main factors contributing to obesity in Pacific Island countries and to examine the
usefulness of the nutrition transition model to explain the extreme prevalence of obesity in the Pacific
Island countries.
To answer the central research question, firstly, the factors that contribute to the extreme prevalence
of obesity in Pacific Island countries according to the literature have been examined. The first sub
question was the following:
1. Which factors contribute to the extreme prevalence of obesity in Pacific Island countries
according to the literature?
The literature showed that various factors play an important role in the extreme prevalence of
obesity in the Pacific Island countries. First of all, globalization in the Pacific has contributed to the
import of various food products. There has been an increased reliance on imported foods, such as high
fat-content meats, especially corned beef, mutton flaps, chicken parts and dense simple carbohydrates,
such as refined sugar and flour (Englberger et al., 1999; Crowley, 2000), rather than traditional foods
(Walsh, 1970; Thaman, 1983; Coyne, 1984; Thaman, 1988). Increased international trade has
contributed to this increased reliance on imported food in the Pacific. Trade liberalisation has driven the
nutrition transition in the Pacific Island countries, particularly by increasing fat consumption through
imports of vegetable oils, margarine, butter, meat, chickens and canned meat (Hughes & Lawrence,
2005; Thow et al., 2011; Legge, Gleeson, Snowdon & Thow, 2011; Snowdon, Moodie, Schultz &
Swinburn, 2011). There has been a shift from traditional nutrient-rich diets to the consumption of
imported high-calorie but low-nutrient foods (Coyne, 2000). Traditional foods of past generations have
been supplanted with food purchased from Western nations (Ringrose and Zimmet, 1979). These
changes in eating patterns are most obvious in urban settings (Coyne, 2000). Research showed that
urban residents generally had lower total energy, carbohydrate and fibre intake, but higher protein and
fat intake than rural residents (Kabagambe, Baylin, Siles & Campos, 2002; Wang et al., 2003).
Urbanization also leads to less physical activity, since the number of urban adults working in occupations
where they participate in vigorous activity patterns has decreased, while the number of urban adults
working in occupations with light activity has increased (Du et al., 2002). The majority of the adult
population in the Pacific Island countries have low levels of physical activity. The increasing use of
modern technology and the shift from agriculture-based occupations to civil servant office work has
resulted in a decrease in the daily physical activity of many Pacific Islanders (WHO, 2002). Besides the
above, culture is an important factor contributing to obesity in the Pacific Island countries. Large
physical size is considered a mark of social status and beauty in many Pacific Island countries (UNICEF,
2013). Altogether, six main factors contributing to the extreme prevalence of obesity in the Pacific Island
countries were identified. These six factors, which were regularly noted in the literature, are
“globalization”, “increased international trade”, “urbanization”, “physical inactivity”, “changing eating
patterns” and “culture”.
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Secondly, the extent to which these factors are in line with the nutrition transition model has been
examined. The second sub question was the following:
2. To what extent are these factors in line with the nutrition transition model?
Three obvious corresponding factors in the model and the literature were urbanization, changing eating
patterns and physical inactivity. Other factors that were somewhat present in the literature and were
mentioned in the model, were economic growth and technological changes for work, leisure and food
processing, as these factors relate to urbanization and globalization. Globalization was also present in
the literature, but not specifically mentioned in the model. However, since economic growth and
technological changes for work, leisure and food processing relate to urbanization and globalization,
globalization is partly taken into account in the model, subdivided into factors. Factors that were not
corresponding from the model and the literature, were mass media growth and culture. Mass media
growth was present in the model, but not found in the literature covering obesity in the Pacific Island
countries. Culture was a factor present in the literature, but not mentioned in the model. However, as
regards to the different stages of the nutrition transition model, Popkin and Ng (2006) state that “these
patterns are driven by a range of factors, including urbanization, economic growth, technical change,
and culture”. Although culture was not mentioned in the nutrition transition model, it could be that
Popkin and Ng (2006) consider the factor leisure and food processing as part of culture.
Finally, an answer to the central research question can be given. This question was the following:
 To what extent is the nutrition transition model a useful model to explain the extreme
prevalence of obesity in the Pacific Island countries?
The results suggest that the nutrition transition model is not completely applicable to the Pacific Island
countries. The model is incomplete as the factor culture is not taken into account. On the other hand,
the model is too extended as the factor mass media growth is present in the model, but not found in
the literature covering obesity in the Pacific Island countries. By expanding the model to address various
other factors of influence, including culture, it is likely that the model is more useful for specific areas
such as the Pacific Island countries. Additionally, new or existing prevention programmes can be better
tailored to these countries to be more successful in combating the obesity epidemic.
In addition to the above, although the nutrition transition model is widely used and cited
(Hawkes, 2007), the conceptual model is hardly ever displayed in studies or articles. The specific factors
that are displayed in the conceptual model are often not even mentioned. Presumably, the model seems
to be more of a concept or idea about how the world is changing regarding the overall dietary structure
and activity patterns on a global level and is not to be used as a specific “research tool”. This could be
the reason why the conceptual model is so rarely used in studies and articles.

5.2 Limitations and suggestions for further research
There were some limitations to this literature study. Firstly, almost every study or article examined a
different number of Pacific Island countries, varying from 1 country to 22 countries. These studies
naturally led to various results and what is stated in one study or article does not always apply for all
countries. Not all countries were equally often included in studies or articles, hence it could be that this
literature study is not equally based on all the Pacific Island countries. Further research is needed to
compose an overview that is equally based on all countries.
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Secondly, various studies and articles focus on several factors contributing to the obesity
epidemic in the Pacific. For example, while one study explicitly focusses on trade and trade policies,
other studies merely focus on globalization. However, since all of the Pacific Island countries share
similar challenges regarding obesity, it was possible to make an overview of the main factors
contributing to the extreme prevalence of obesity. This literature study is not likely to apply to each
separate Pacific Island country, nevertheless this is an overall view for the islands as a whole.
Thirdly, it could be that mass media growth does play a role in the obesity epidemic in the Pacific
Island countries, but has not yet been studied. Therefore I would recommend for further research to
examine the role of mass media growth in the Pacific Island countries regarding the obesity epidemic.
Furthermore, it often remains unclear in the studied articles why certain factors would
specifically apply to the Pacific Island countries when one would think they would apply to many more
regions. The arising question is then what the differences are between the Pacific Island countries and
those many other regions, which caused the extremely high prevalence of obesity in the Pacific Island
countries. This would be an interesting topic to examine in further research. Moreover, the factor
culture appears to be an interesting factor for further research. While most factors seem to apply to
many more other regions in the world, the culture where big is beautiful seems to be a more specific
factor within the Pacific Island countries (Yates, Edman & Aruguete, 2004). To address the obesity
epidemic in the Pacific region, it could be beneficial to design broader interventions. Interventions
should address all six main factors contributing to the extreme prevalence of obesity in the Pacific
Island countries, with an increased focus on culture. Culture could be the determining factor of
obesity in this region, since this factor differs from many other regions of the world. To determine this
thought, more research to culture is needed in the Pacific Island countries in particular, including a
comparison with other regions in order to establish whether this is indeed a determining factor of the
obesity epidemic in the Pacific Island countries.
Altogether, the results suggest that the nutrition transition model is not completely applicable
to the Pacific Island countries. Possibly, the nutrition transition model is to be used more for global
issues, instead of specific regions such as the Pacific Island countries. As Popkin (2006) mentioned: “The
effects of the nutrition transition are being experienced on a global scale and are frequently attributed
to “globalization””. This supports the idea that the nutrition transition model is more to be used for
global issues instead of specific regions, such as the Pacific Island countries. However, this thesis has
highlighted the severity of the issue and the urgent need for more research to obesity the Pacific Island
countries.

17

References
Abbott, D. & S. Pollard (2004). Hardship and Poverty in the Pacific. Asian Development Bank, Manila,
Philippines
Abdul-Rahim, H. F. et al. (2001). The Metabolic Syndrome in the West Bank Population- an urban-rural
comparison. Diabetes Care, 24: 275- 279.
Asian Development Bank (2012). The State of Pacific Towns and Cities, Urbanization in ADB’s Pacific
Developing Member Countries.
Bellisari, A. (2007). Evolutionary origins of obesity. Obesity Reviews, 9(2): 165-180.
Booth, K.M., Pinkston, M.M. & Poston, W.S.C. (2005). Obesity and the Built Environment. Journal of the
Academy of Nutrition and Dietetics, 105(5): 110-117.
Brewis, A.A., McGarvey, S.T., Jones, J. & Swinburn, B.A. (1998). Perception of body size in Pacific
Islanders. International Journal of Obesity, 22: 185-189.
Brownell, K.D. (2002). The environment and obesity. Eating Disorders and Obesity: A Comprehensive
Handbook, 433-438.
Connell, J. (2009). Pacific Urbanisation and its Discontents: Is There a Way Forward. Unpublished
manuscript.
Connell, J. & Lea, J. (2002). Urbanisation in the Island Pacific. Towards sustainable development. London,
Routledge.
Coyne, T. (1984). The effect of urbanization and western diet on the health of Pacific island
populations. Noumea, New Caledonia, South Pacific Commission.
Coyne, T. (2000). Lifestyle diseases in Pacific communities. Noumea, Samoa: Secretariat of the Pacific
Community.
Curtis, M. (n.d.). The Obesity Epidemic in the Pacific Islands. Journal of Development and Social
Transformation, 37-42.
Crowley, S. (2000). Tonga report on the economic costs of NCDs. Nuku'alofa, Government of Tonga.
Drewnowski, A. & Popkin, B.M. (1997). The nutrition transition: new trends in the global diet. Nutrition
Reviews, 55: 31-43.
Duncan, J.S., Duncan, E.K. & Schofield, G. (2009). Accuracy of body mass index (BMI) thresholds for
predicting excess body fat in girls from five ethnicities. Asia Pacific Journal Clinical Nutrition, 18(3): 40411.
Duncan, J.S., Duncan, E.K. & Schofield, G. (2010). Ethnic-specific body mass index cut-off points for
overweight and obesity in girls. New Zealand Medical Journal, 123(1311): 22-9.
Englberger,L. et al. (1999). The Tonga Healthy Weight Loss Program 1995–97. Asia Pacific Journal of
Clinical Nutrition, 8: 142–148.
Evans, M.S., Robert C., Fusimalohi, C. & Liava'a, V. (2001). Globalization, diet, and health: an example
from Tonga. Bulletin of the World Health Organization, 79(9): 856-862.
Food and Agriculture Organization (FAO) (2008). Climate change and food security in Pacific Island
countries. Rome, Italy.
18

French, S.A., Story, M. & Jeffrey, R.W. (2001). Environmental influences on eating and physical activity.
Annu. Rev. Public Health, 22: 309-335.
Government of Tonga (2006). Tonga. A Situation Analysis of Children, Women and Youth. UNICEF Pacific
Ofiice, Fiji.
Hawkes, C. (2006). Uneven dietary development: linking the policies and processes of globalization with
the nutrition transition, obesity and diet-related chronic diseases. Globalization and Health, 2: 4.
Hawkes, C. (2007). Globalization, Food and Nutrition Transitions. Globalization and Health Knowledge
Network: Research Papers.
Hawkes, C. (2013). Promoting healthy diets through nutrition education and changes in the food
environment: an international review of actions and their differences. Rome: Nutrition Education and
Consumer Awareness Group, Food and Agriculture Organization of the United Nations.
Health Council of the Netherlands. Overweight and obesity. The Hague: Health Council of the
Netherlands, 2003; publication no. 2003/07.
Hill, J.O., Wyatt, H.R., Reed, G.W. & Peters, J.C. (2003) Obesity and the environment: Where do we go
from here? Science, 299: 853-855.
Holsten, J.E. (2008). Obesity and the community food environment: A systematic review. Public Health
Nutrition, 12(3): 397-405.
Hughes, R.G. (2003). Diet, Food Supply and Obesity in the Pacific. Retrieved 14-06-2016, from
http://www. wpro.who.int/pdf/NUT/diet_food_supply_obesity.pdf.
Hughes, R.G. & Lawrence, M. (2005) Globalisation, food and health in Pacific Island countries. Asia
Pacific Journal Clinical Nutrition, 14(4): 298–306.
Kabagambe, E.K., Baylin, A., Siles X. & Campos, H. (2002). Comparison of dietary intakes of micro- and
macronutrients in rural, suburban and urban populations in Costa Rica. Public Health Nutrition, 5(6A):
835-842.
Kennedy, G., Nantel, G. & Shetty, P. (2004). Globalization of food systems in developing countries: a
synthesis of country case studies. FAO Food and Nutrition Paper: 1-24.
Kwaliteitsinstituut voor de gezondheidszorg CBO (2008). Richtlijn diagnostiek en behandeling van
obesitas bij volwassenen en kinderen. Alphen aan den Rijn: Van Zuiden Communications B.V.
Legge, D., Gleeson, D., Snowdon, W. & Thow, A.M. (2011). Trade Agreements and Non-communicable
Diseases in the Pacific Islands. Fiji: Pacific NCD Forum.
Ng, M. et al. (2014). Global, regional, and national prevalence of overweight and obesity in children and
adults during 1980-2013: a systematic analysis for the Global Burden of Disease Study 2013. The Lancet,
384: 766-781.
Parks, W., Abbott, D. & Wilkinson, A. (2009). Protecting Pacific Island Children and Women during
Economic and Food Crises: a Working Document for Advocacy, Debate and Guidance. Suva, Fiji: UNICEF
Pacific, UNDP Pacific Centre, UNESCAP Pacific Operations Centre.
Popkin, B.M. (1993). Nutritional Patterns and Transitions. Population and Development Revies, 19(1):
138-157.
Popkin, B.M. (1999). Urbanization, Lifestyle Changes and the Nutrition Transition. World Development,
27(11): 1905-1916.
19

Popkin, B.M. (2002). The shift in stages of the nutrition transition in the developing world differs from
past experiences! Public Health Nutrition, 5: 205-214.
Popkin, B.M. (2006). Global nutrition dynamics: The world is shifting rapidly toward a diet linked with
noncommunicable diseases. American Society for Clinical Nutrition, 84(2): 289–298.
Popkin, B.M. & Ng, S.W. (2006). The Nutrition Transition in High and Low-Income Countries: What are
the Policy Lessons? Agricultural Economics, 37: 199-211.
Rallu, J. (2010). The Demography of Oceania from the 1950s to the 2000s, A Summary of Changes and
a Statistical Assessment. Population-E, 65(1): 9-116.
Ringrose, H., & Zimmet, P. (1979). Nutrient intakes in an urbanized Micronesian population with a high
diabetes prevalence. The American Journal of Clinical Nutrition, 32: 1334-1341.
Rush, E., et al. (2004). Body size, body composition, and fat distribution: a comparison of young New
Zealand men of European, Pacific Island, and Asian Indian ethnicities. New Zealand Medical Journal,
117(1207): U1203.
Rush, E.C., Freitas, I. & Plank, L.D. (2009). Body size, body composition and fat distribution: comparative
analysis of European, Maori, Pacific Island and Asian Indian adults. British Journal of Nutrition, 102(4):
632-41.
Secretariat of the Pacific Community (2011). NCD Statistics for the Pacific Islands Countries and
Territories.
Secretariat of the Pacific Community (SPC) (2012). Healthy Living, Healthy Life. Noumea, New Caledonia.
Secretariat of the Pacific Community (SPC) (2015). Pocket Statistical Summary 2015. Noumea, New
Caledonia.
Sluyter, J.D. et al. (2010). Body mass index and percent body fat in a New Zealand multi-ethnic
adolescent population. International Journal of Pediatric Obesity.
Snowdon, W., Moodie, M., Schultz, J. & Swinburn, B. (2011). Modelling of potential food policy
interventions in Fiji and Tonga and their impacts on noncommunicable disease mortality. Food Policy,
36: 597-605.
Spiegelman, B.M. & Flier, J.S. (2001). Obesity and the regulation of energy balance. Cell, 104(4): 531543.
Thaman, R.R. (1983). Food for urbanising Polynesian peoples. Proceedings of the Nutritional Society of
New Zealand, 8: 25–37.
Thaman, R.R. (1988). Health and nutrition
underdevelopment. GeoJournal, 16: 211–227

in

the

Pacific

islands:

development

or

Thow, A.M., Heywood, P., Schultz, J., Quested, C., Jan, S. & Colagiuri, S. (2011). Trade and the nutrition
transition: strengthening policy for health in the Pacific. Ecology of Food and Nutrition, 50(1): 18.
Thow, A.M., Quested, C., Juventin, L., Kun, R., Khan, A.N. & Swinburn, B. (2011). Taxing soft drinks in the
Pacific: implementation lessons for improving health. Health Promotion International, 26(1): 55–64.
UNICEF (2013). Federated States of Micronesia: Tracking Progress in Maternal and Child Survival, A Case
Study Report 2013. Suva, Fiji.

20

Walsh, A. (1970). Population changes in Tonga: an historical overview and modern commentary. Pacific
Viewpoint, 11: 27–46.
Wang, Y.M., Mo, B.Q., Takezaki, T., Imaeda, N., Kimura, M., Wang, X.R. & Tajima, K. (2003). Geographical
variation in nutrient intake between urban and rural areas of Jiangsu province, China and development
of a semi-quantitative food frequency questionnaire for middle-aged inhabitants. J Epidemiol, 13(2): 8089.
World Health Organisation & Regional Office for the Western Pacific (2002). Report: Workshop on
Obesity Prevention and Control Strategies in the Pacific. Manila, Philippines.
World Health Organisation (2006). BMI classification.
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html.

Retrieved

April

2016,

from

World Health Organisation (2015). Prevalence of obesity, ages 18+, 2010-2014 (age standardized
estimate).
Retrieved
April
2016,
from
http://gamapserver.who.int/gho/interactive_charts/ncd/risk_factors/obesity/atlas.html.
World
Health
Organisation
(2016).
http://www.who.int/topics/obesity/en/.

Obesity.

Retreived

April

2016,

from

Yates, A., Edman, J. & Aruguete, M. (2004). Ethnic differences in BMI and body/self-dissatisfaction
among Whites, Asian subgroups, Pacific Islanders, and African-Americans. Journal of Adolescent Health,
34(4): 300-307.
Zimmet, P. (1979). Epidemiology of diabetes and its macrovascular manifestations in Pacific populations:
the medical effects of social progress. Diabetes Care, 2: 144-53.

21

