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Executive Summary  
Improving the availability of lower cost, nutritionally superior diet has been identified as critical to 

improving food security, and health, in the Pacific.1 Identifying the household and environmental factors 

contributing most to poor dietary outcomes, and the food items and quantities required for a nutritious 

diet, will assist policy-makers in this region to design targeted interventions to improve the cost and 

level of access at which households can access an improved diet.  

This paper uses empirical methods to identify households most at risk of poor nutrition outcomes in 

Samoa, using microdata from the Household Income and Expenditure Survey (2013). It first establishes 

the average daily intake levels of energy and micronutrients among households in Samoa, and compares 

these with recommended intake levels using heat maps and tables to illustrate districts and household 

factors which face particular nutrition challenges. Using Ordinary Least Squares (OLS) regression 

analysis, it investigates whether dietary intake of these micro and macronutrients is positively or 

negatively correlated with indicators of income and food poverty identified in the literature on Pacific 

populations, and among populations where the majority of households are rural and engaged in semi-

subsistence agricultural production: the age of the household head; the gender of the household head; 

the size of the household; whether or not the household is located in a more remote rural location or an 

urban area; and the income level and wealth assets enjoyed by the household. The paper also tests a 

new potential variable impacting on household food and nutrition intake: household expenditure on 

ΨƎƛŦǘǎΩ ǘƻ other households, and to the Church. The paper also examines the average household food 

baskets, and the food baskets of households identified as having access to, or failing to access, the 

recommended micro and macronutrient intake levels. Finally, this paper identifies the optimum food 

basket for assisting households meet the recommended energy and nutrient dietary intake levels at the 

lowest cost.  

This study estimates that the energy requirements for maintenance of current body weight at current 

average physical activity levels (determined by the main economic activity reported by all household 

members aged 15+) and basal metabolic requirements of a Samoan adult male (using the average adult 

male weight reported in the 2013 STEPS survey2), is 3669 Calories. This intake level may not represent 

ǘƘŜ ΨŘŜǎƛǊŀōƭŜΩ ŜƴŜǊƎȅ ƛƴǘŀƪŜ ŀƳƻƴƎ ƘŜŀƭǘƘ ŀŘǾƻŎŀǘŜǎ ǎŜŜƪing to encourage a reduction in average body 

weight; yet, 3669 calories represents the average daily energy requirement among a population with a 

high average adult male weight, and among whom farming ς an activity which is labour intensive ς is the 

main activity of the greatest number of respondents.  

This study finds that average (adult male equivalent) Samoan has access to 3509 Calories per day ς 

slightly less than the average number of calories required to meet the average physical activity levels 

and anthropomorphic requirements of a Samoan adult male. The study finds that the average Samoan 

has access to: an insufficient amount of vitamin A; an excessive amount of sodium; protein and iron 

                                                           
1
 Pacific Islands Forum (2011) Op. Cit. 

2
 WHO (2014) Samoa:  STEPwise approach to NCD risk factor surveillance report, Manila: WHO   
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which meets the recommended daily intake levels; and fat which does not exceed the maximum 

recommended intake (as per cent of energy). 

The study finds that female headed households, and households located in the bottom income tercile 

(33%) are less likely to satisfy all the minimum and maximum micro and macronutrient thresholds 

associated here with an adequate diet; while households who enjoying a higher score on the wealth 

index, are slightly more likely to satisfy all these nutrition requirements.  The study also finds that 

households where the head has a higher level of education, have a greater number of members, are 

located in the bottom income tercile, have a higher wealth index score, and have a share of gift 

expenditure in total household expenditure which is above the mean, are more likely to have access to 

fewer total calories; while households on Savaii are likely to have access to more calories. Households 

with a greater number of household members, who are in the bottom income tercile and whose rate of 

expenditure on gifts is above the mean, have access to a lower rate of intake of protein, fat, iron, 

vitamin A and sodium. Households with older household heads, and more educated household heads, 

have access to lower intake of protein and iron; though households with more educated heads of 

household, have access to far lower intakes of sodium. Households located on Savaii have access to 

higher intake of iron than households in Apia; while households enjoying a higher wealth index score, 

have access to a lower sodium intake, as well as slightly less iron. 

This study shows that the minimum cost of a diet which meets the food and nutrition needs of 

households ς including their recommended calorie, protein, fat, sodium, vitamin A and iron intake, as 

well as providing their recommended intake of total dietary fibre, vitamin C and E, and the 

recommended share of food energy from carbohydrates - is more expensive than the food poverty line 

(FPL) established for Samoa in 2015Φ ¢Ƙƛǎ ǎǘǳŘȅ ŦƻǳƴŘ ǘƘŀǘ ǇǳǊŎƘŀǎƛƴƎ ŀƴ ΨƻǇǘƛƳǳƳ ŦƻƻŘ ōŀǎƪŜǘΩ ǿƻǳƭŘ 

cost US$3.23 per person (Adult Male Equivalent) per day, whilst the FPL was determined to be US$2.173 

per person per day. Therefore households whose level of income places them above the established 

national FPL may not have sufficient income to provide their family with an adequate diet.  

The optimum food basket selected quantities of 6 food items identified as the most efficient for assisting 

Samoan households to obtain an adequate diet: taro, chicken pieces, bread, pumpkin, canned mackerel 

(eleni), coconuts (popo). This study shows that local food items (taro, pumpkin, and coconut) contribute 

US$1.35 of the cost of the optimum food basket, and therefore are able to be own produced to assist 

households to obtain the required macro and micronutrient intake levels. 

Given households are falling far short of their required vitamin A intake levels and consuming far in 

excess of the required sodium levels, this study recommends further intervention by national policy-

makers to influence household purchasing and consumption behavior, in order to improve nutrition 

outcomes. This study finds that reducing the price of local fruit, vegetable and animal products 

(particularly pawpaw and chinese cabbage) identified as good sources of vitamin A, would help to 

reduce the current deficiencies in daily intake among the Samoan population. Increasing consumption of 

                                                           
3
 UNDP (2015) Samoa: A report on the estimation of basic needs poverty lines, and the incidence and characteristics 

of hardship and poverty ς analysis of the 20013 Household Income and Expenditure Survey, UNDP Pacific Centre 
and Samoan Bureau of Statistics, Suva 
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these items by substituting them in for the current major sources of vitamin A in average Samoan 

household diets ς particularly canned mackerel (eleni) - would also help to reduce average sodium 

intake levels below the current high levels. This could be achieved through investments in improving the 

efficiency of production and marketing, supplemented by targeted food voucher schemes for at risk 

households and school feeding programmes. In addition, creating a more enabling environment to 

facilitate investment in improving the efficiency of local food production and distribution systems will be 

critical to reducing the cost of nutritious food for the wider Samoan population, in the long run. 

This study also recommends that working with manufacturers to reduce the sodium content of bread 

and aiming to source canned food with lower sodium content - with a focus on mackerel - would help to 

reduce household sodium intake. Encouraging households to reduce the addition of table salt and sugar 

to meals and beverages would also significantly reduce calorie, fat and sodium intake levels. Fortifying 

flour, rice and milk products with micronutrients such as Vitamin A could help to increase intake levels 

of these important micronutrients. Finally, applying an excise on food and beverage products high in 

sodium, sugar or fat, could assist to disincentivise consumption and the revenue used to invest in 

improving access to healthier substitute products. 

This paper is organized as follows: chapter 1 provides an introduction to the measurement of household 

food and nutritional security in Samoa, and the Pacific; chapter 2 explains the statistical method 

employed to identify the recommended and actual daily intake levels of Samoan households, using the 

2013 Household Income and Expenditure Survey; chapter 3 presents descriptive tables supplemented by 

maps of Samoa at district level, providing an overview of the intake levels of households with different 

characteristics; chapter 4 presents the results of the OLS regression analysis identifying the correlation 

between nutrient intake of and the various household factors, in order to identify those most factors 

most important to explaining the failure to meet the recommended nutrition values; chapter 5 presents 

the most important food items and food categories in the diet of Samoan households, as well as for 

each household type; chapter 6 presents optimal basket of food items - defined as the lowest total cost 

basket of food items required to reach the recommended threshold of energy and nutrition 

consumption; and chapter 7 briefly discusses the policy implications of these findings, including possible 

interventions which could improve nutrition outcomes in Samoa. Additional descriptive and 

methodological information is provided in the Annexes. 
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Introduction  

 

1.1  The impact of the triple  burden of malnutrition on household welfare  in Samoa 

Samoa has been identified as facing a health epidemic of rising disability, suffering, and early deaths, 

caused by escalating rates of Non-Communicable Disease (NCDs).4 NCDs, principally cardiovascular 

diseases, diabetes, cancer and chronic respiratory diseases, are the leading causes of death and 

disability in Samoa, and responsible for between 75 and 80% of deaths.5   

The overall prevalence of obesity in Samoa was estimated to be 63.1%, with 89.1% of the population 

estimated to be overweight.6 In addition, the adult (25-64 years of age) diabetes rate rose from 22.3% in 

2002, to 45.8% in 2013.  

Gradual tariff liberalisation has helped to reduce the cost of imported foods relative to locally produced 

substitutes, which may link directly to health conditions of the Samoan population.7 Popular imported 

foods include off-cuts of meat and processed meat products, in addition to convenience food items, 

which contain higher fat and sodium contents than locally produced substitute foods have become 

cheaper over time, increasing the incentives for their consumption, which may therefore explain the 

sharp increase in obesity observed in Samoa over recent decades.8 

However malnutrition is also a recognized problem in Samoa, with wasting (4%) stunting (5%) identified 

among the under-5 population.9  

These results indicate that significant undernourishment and perhaps micronutrient deficiencies co-exist 

with high rates of excessive macronutrient and sodium intake. Identifying the characteristics of which 

households suffer from micronutrient deficiencies and those experiencing high macronutrient and 

sodium intake, is essential to inform targeted policy interventions which are effective for the Samoan 

population at large. As a result, micro and macro nutrient intake levels should be undertaken at a 

household level to develop accurate profiles for these at risk populations.  

 

1.2 The importance of developing evidence -based policy interve ntions for improving 

food and  nutrition al security  outcomes in the Pacific context  

Household diets and nutrition are of increasing importance to health, agriculture and economic policy-

makers worldwide. The triple burden of malnutrition - undernourishment, micro-nutrient deficiencies 

                                                           
4
 Op. Cit WHO (2014)  

5
 Ibid 

6
 Ibid 

7 CŀΩŀƭƛƭƛ-Fidow J, McCool J, Percival T. (2014) Trade and health in Samoa: views from the insiders. BMC Public 

Health 14: 309 
8
 Friel S, Labonte R, Sanders D. (2013) Measuring progress on diet-related NCDs: the need to address the causes of 

the causes. The Lancet 381(9870):903ς904 
9
 Samoan Bureau of Statistics (2014) Samoa demographic and health survey, Government of Samoa: Apia 
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and overweight/obesity - result in significant social and economic costs in both developing and 

developed countries. 10 An estimated 12.5% ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǳƴŘŜǊƴƻǳǊƛǎƘŜŘΣ whilst 26% of 

tƘŜ ǿƻǊƭŘΩǎ ŎƘƛƭŘǊŜƴ ŀǊŜ stunted and 2 billion people suffer from one or more micronutrient 

deficiencies11. Micronutrient deficiencies, such as physical and cognitive impairment resulting from iron-

deficiency anaemia and vitamin A deficiency, impose significant costs on society and act as a significant 

drag on economic growth in many developing countries.12  

However, whilst under consumption of dietary energy, protein and micronutrients is still a problem for 

hundreds of millions of people, rising incomes and increased trade liberalization in the developing world 

is fuelling a food consumption transition which is contributing to weight gain and obesity.13 More than 

500 million people in the developing world are now obese. The impact of this trend has major 

implications for health and agriculture, and requires considered intervention in order to design policies 

which effectively incentivize healthier food choices. 

While obesity rates have risen, worldwide, over the last three decades, the greatest and most significant 

increase has occurred in PICs.14 CƛǾŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘŜƴ Ƴƻǎǘ ƻǾŜǊǿŜƛƎƘǘ ƴŀǘƛƻƴǎ ŀǊŜ ƴƻǿ ƛƴ ǘƘŜ tŀŎƛŦƛŎ 

Islands, where obesity rates regularly surpass 60%.15  

In recent decades, the nations of the Pacific Islands have gone through a nutrition transition associated 

with the increased consumption of food high in fat and sodium; 16 migration to urban centres;17 and 

diversification of income generation away from primary sector activities.18 These trends have 

contributed to an alarming rate of increase in diet and nutrition related disease.19  

Lƴ нлммΣ ǘƘŜ tŀŎƛŦƛŎ LǎƭŀƴŘ /ƻǳƴǘǊƛŜǎ όtL/ǎύ ǿŜǊŜ ŘŜŎƭŀǊŜŘ ǘƻ ōŜ ƛƴ ŀƴ Ψb/5 /ǊƛǎƛǎΩ ǿƛǘƘ ǘƘŜ ǊŜƎƛƻƴ 

experiencing growing levels of premature deaths and preventable morbidity and disability from NCDs, 

principally as a result of rising rates of heart disease and diabetes.  Obesity and diet based Non-

Communicable Diseases (NCDs), like late onset (type II) diabetes and heart disease, are now at critical 
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levels in many Pacific Island nations - leaving escalating health care costs, morbidity and mortality in 

their wake.20 These factors led the Pacific Island Forum leaders to acknowledge that: άNCDs already 

undermine social and economic development in the Pacific, and are financially unsustainable. NCDs 

impose increasingly large, yet often preventable financial costs on national budgets and the economy 

ƳƻǊŜ ōǊƻŀŘƭȅΦέ21 

At the same time, Pacific Island Countries are making progress at reducing the proportion of the 

population that is undernourished. Several countries have already reduced the proportion of the 

population that is undernourished to less than 5%: Fiji, French Polynesia, New Caledonia and Samoa. 

However the percentage of underweight children is still at high levels in Papua New Guinea and the 

Solomon Islands.22 Micronutrient deficiencies remain pervasive in the region, in particular vitamin A, 

Iron and iodine deficiency, which are strongly associated with childhood morbidity and mortality.23 

However, lack of data is an issue in several countries. Better data is urgently needed in order to better 

inform policy-making.24 

Improving nutrition and reducing these costs must begin interventions to promote improved diet among 

at risk populations. This has prompted policymakers to explore broad-based approaches to analyzing the 

key household factors associated with poor nutrition and towards developing the targeted policy tools 

necessary to improve diets and health outcomes.  

 

1.3 Identifying the causes of hardship a nd food poverty  in the Pacific  

Poverty measurement in PICs has been based on the Cost of Basic Needs (CBN) approach. The CBN 

approach is a commonly used method that attempts to define the minimum resources needed for long-

term physical well-being, usually in terms of consumption.25 Using this approach, a poverty line is 

defined as the amount of spending required to obtain a basket of food and non-food goods considered 

to meet the "basic needs" of households in that country.26 The basic needs of a household are estimated 

from the cost of a minimally-nutritious, low-cost diet which delivers a minimum of around 2100/2200 

calories (Kcal) per average adult per day, rather than the recommended intake levels for both micro and 

macronutrients.27 The daily values of food poverty lines using the CBN approach vary substantially 
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across countries in line with national income levels: from below US$1.25 per person a day in the 

Solomon Islands to US$2.17 in Samoa.28 

Previous investigations of household level poverty and hardship in the Pacific Islands have identified a 

number of critical factors which increase poverty, including location, the gender of the household head, 

the size of the household, the education level of the head of household, and the level of household 

income and wealth.29  

Households headed by individuals who have limited education, or by the elderly, or with more children 

to support, are more likely to live in hardship than households headed by more educated or younger 

people.30 Households headed by women have been shown to have both a lower likelihood, and 

increased likelihood, of hardship among PICs.31 

Households headed by women may make different food choices, or access to different income levels, 

which may affect the dietary intake of members of these households. Households headed by females 

have been found to be more likely to consume fruit and fiber, while limiting salt and fat intake.32  

Households with more children are also more likely to live in hardship, as is observed in most countries 

around the world.33 As a result of dividing available food resources between an increase number of 

household members, the ratio of household members dependent upon members generating an income 

has a large impact on nutrient intake levels.  

The incidence of poverty and hardship is higher for households headed by persons aged 65 and over, 

compared to the national average.34 However there are significant differences in the rate of hardship 

across the PICs. These differences across countries are likely to be related to traditional social insurance 

systems designed to support the elderly.35 

There has been international evidence for structural differences in the nutritional status of urban and 

rural households. 36 While most Pacific islanders in rural areas have access to and practice subsistence 

ŀƎǊƛŎǳƭǘǳǊŜ ƻǊ ŀǉǳŀŎǳƭǘǳǊŜΣ ƻōǘŀƛƴƛƴƎ ŀǘ ƭŜŀǎǘ ǎƻƳŜ ƻŦ ǘƘŜƛǊ ƘƻǳǎŜƘƻƭŘǎΩ ŦƻƻŘ ŦǊƻƳ ŎǳƭǘƛǾŀǘŜŘ ƎŀǊŘŜƴǎΣ 

wild vegetation, and the ocean, 37 households located in small villages in remote locations are often 
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exposed to higher transport costs which drives up input prices and reduces income derived from traded 

goods.38 Therefore rural location is seen as both a source of income security and a limit upon household 

income growth. While urban populations are able to access formal and informal employment not always 

available in rural areas, urbanization has also acted to reduce access to land for subsistence among 

urban populations, putting a strain on traditional social safety nets. 39 This appears to imply that there is 

no one-size-fits-all nutrition policy for urban and rural areas, and the effect of urbanization will be 

analyzed as a part of this study. 

Households that are able to access higher income are subject to lower rates of hardship and poverty, 

given their increased resilience to shocks and their capacity to meet rising demand for consumption 

expenditure.40 Households in the lowest one or two income quintiles often access a minor share of total 

consumption. As households shift from income dependence upon subsistence production to income 

from cash crops and off-farm employment, they may derive additional resilience from supplementing or 

substituting own produced food items with purchased food items. However this transition may have a 

significant impact on diet and nutrient intake. 

¢ǊŀƴǎŦŜǊǎ ƻŦ ΨƎƛŦǘǎΩ ƻŦ ŦƻƻŘΣ ŎŀǎƘ ŀƴŘ ƭŀōƻǳǊ ōŜǘǿŜŜƴ ƘƻǳǎŜƘƻƭŘǎ ǿƛǘƘƛƴ ǘǊŀŘƛǘƛƻƴŀƭ ƴŜǘǿƻǊƪǎ ƘŀǾŜ ōŜŜƴ 

observed to both place considerable strain upon the productive resources of households41, and increase 

the resilience of households to income shocks42. Interwoven with these traditional networks, churches 

provide various forms of support to their members; yet they also require substantial commitments of 

time and money.43 In particular, demand for support to ceremonial events and communal activities 

(including Churches) may represent a more significant burden for households at lower income levels and 

have an impact on diet and nutrient intake.44 

 

1.4 The advantages of using Household Income and Expenditure Surveys to identify risk 

factors associated with insufficient nutrition and develop targeted policy response  

A more detailed overview of the different survey tools and methods used to calculate malnutrition and 

dietary insufficiency, and the advantages of using HIES for this purpose in the Pacific, is provided in 

Annex 2. However, among the advantages of using HIES for investigation household nutrition are: 

a) Sample unit: given that food insecurity manifests itself at household and individual levels, and 

the data on food expenditures are collected directly from households themselves, data 
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produced by a HIES are likely to be more reliable than those derived from data collected at more 

aggregate levels. 

b) Sample size: between 5 and 10 per cent of households participate in a HIES ς a far larger dataset 

than many of the other health and nutrition surveys currently implemented in the Pacific 

c) Time period covered by the data: The household food expenditure information collected from 

households through the HIES covers a 2-week period; whilst the enumeration of households is 

staggered over a 12-month period. This approach captures a better insight into changes in 

diet/consumption patterns within the household than a more limited time period like a 24-hour 

recall method; as well as capturing changes in diet caused by seasonality (food price change and 

availability) 

d) Complementary data: the HIES collects complementary demographic and income information 

which can be used to identify and describe who is food insecure. This information also enables 

policy makers to examine food security outcomes within-country, at regional and household 

levels, 

e) Regional coverage: Household Income and Expenditure Surveys (HIES) have been adopted by 

National Statistics Offices throughout the Pacific region over the last two decades, with 16 HIES 

having been conducted since 2006 (and another 6 to be implemented in the next 3 years). 9 PICs 

have now conducted 2 or more HIES, providing an opportunity for comparisons both between 

countries and of change over time. 

Some criticisms have been leveled at using household expenditure collected by a HIES to estimate 

consumption, including the inability of this method to account for:  

a) Wastage: food items bought but not consumed by the household (considered to be lower in 

developing country contexts where food is purchased more frequently, due to lack of cold 

storage) 45 

b) Stocks: food items purchased in large quantities during the sample period, but not entirely 

consumed during this period. This is particularly relevant to purchases of grains (rice, wheat, 

maize) which are far less important in the Pacific consumption context than for other regions, 

given the dependence on root crops for carbohydrates. However this may be more relevant for 

purchases of condiments such as table salt and soy sauce.46 In this study, close attention has 

been made to the size of containers and packets most commonly associated with purchase of 

items, and repeat purchases within the diary period, in order to establish average consumption 

and hold for households where implied consumption is more than three standard deviations 

from the median. Future improvements in the HIES methodology may be able to account for 

stocks in order to more accurately estimate household consumption during the study period. 

c) Intra-household distribution: food expenditure information is collected at a household level not 

an individual level, and therefore individual results are inferred. In order to more accurately 

infer individual consumption outcomes, this paper determines individual shares using a detailed 
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process of calculating proportional shares for different age and sex categories, informed by 

international evidence (see Annex 3). 

d) Inter-household transfers: inter-household contributions of food gifts, typically associated in the 

Pacific Islands with feasts and other ceremonies celebrating church and life cycle (wedding, 

funeral, chiefly rank) celebrations, are accounted for in the household income and expenditure 

diaries. However more attention could be paid to accurately capturing the impact of semi-

regular inter-familiar feasting on food and nutrition intake levels.  

There are methodological challenges to all empirical work. There are also significant challenges to 

enumerating accurate datasets in the Pacific Islands. Accepting these challenges and propensity for 

minor inaccuracies, using Household Income and Expenditure Surveys to estimate individual nutrition 

outcomes offers the Pacific Islands, and Samoa, a unique opportunity to improve the quality of empirical 

information available on the risk factors contributing to one of the great social and economic challenges 

of our time: how to limit rising obesity and NCDs without exacerbating the health issues associated with 

insufficient dietary intake, such as stunting and low-birth weight. This approach, therefore, provides 

policy makers with an important tool to better target interventions in the agriculture, education, health 

and trade sectors critical to improving nutrition in the Pacific Islands.  
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2. Using the Household Income and Expenditu re Survey to identify household 

risk factors associated with poor nutrition outcomes in Samoa 

 

2.1  Samoa (2013) Household Income Expenditure Survey data collection methodology  

The 2013 Household Income and Expenditure Survey (HIES) was the fourth comprehensive survey of its 

type conducted in Samoa ς the last having been undertaken in 2008. This survey collected demographic, 

income and expenditure information from 16,356 people living in 2791 households from all 4 regions 

and 48 districts across the Samoan islands. Each participating household kept a diary of the value and 

volume of all food expenditure (including subsistence, or food produced by the household) for a two 

week period. This expenditure information is able to be converted into a proxy of household food 

energy and nutrient intake - following the detailed methodology outlined in Annex 3, and in this section 

- in order to establish the nutrient and food energy values for each household member, by household 

type; and to identify the household factors most closely correlated with increased risk of poor nutrition 

outcomes. Using this information it is also possible to identify those food items which contribute most 

to positive and poor nutrition outcomes, in order to develop and adopt policy interventions appropriate 

to improving household nutrition in Samoa.   

 

2.2 Samoa (2013) Household Income and Expenditure Survey results in brief  

This survey identified that 79.1% of the population was living in rural and peri-urban areas, with only 

households living in the district of Apia (20.9% of the sample) identified as urban. On average, 5.9 

people lived in each household. 19.4% of households were headed by a female. Each household 

supported an average of 3.4 dependents. Subsistence activities contributed 15.2% to total household 

income on average, while wages contributed 49.5%. Wages and salaries contributed 62.8% of household 

income for urban households, whilst contributing 43.5% for rural households. Subsistence income 

provided only 3.4% of income for urban households; whilst subsistence contributed a 20.5% share of 

total income in rural areas.  

 

2.3 Average required daily energy requirement  for the  Samoan population  

Determining the average daily energy requirement (ADER) of the Samoan population at current levels of 

body size and level of physical activity requires the identification of the metabolic energy requirements 

of an average Samoan, multiplied by the additional energy requirements associated with the physical 

activity level of the average Samoan. There may be differences between the actual energy requirements 

needed to maintain current body size and level of physical activity and the desirable energy 

requirements needed to maintain body size and levels of physical activity consistent with good health. 

Desirable energy requirements may be lower than actual requirements for people who are overweight 

or obese. However basing the national average energy requirement on the desirable energy intake of a 

sub-section of the population who may be obese runs the risk of under-proscribing the required intake 
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for those sections of the population with higher activity levels. For this reason, we calculated an ADER 

required at current levels of bodyweight and physical activity. 

Humans need energy for basal metabolism which comprises a set of functions necessary for life such as 

cell metabolism, synthesis and metabolism of enzymes and hormones, transport of substances around 

the body, maintenance of body temperature and ongoing functioning of muscles including heart and 

brain function.47 The amount of energy needed for this purpose is called the basal metabolic rate (BMR). 

There are differences between the actual energy requirements needed to maintain current body size 

and therefore the BMR, depend on age, gender, body size and composition of the subject. 

The BMR energy requirements of individuals in Samoa can be calculated using the Schofield equation48, 

after inputting for average weight. Unfortunately, average weight was not collected in the HIES. 

However the WHO STEPS survey, conducted in the same year as the HIES (2013), did collect the average 

weight of adult males and females, and therefore these can be used to calculate the BMR for these two 

age and sex categories. The 2013 STEPS Survey found that the average weight of a man aged 25-64 was 

91.5kg, while the average height of a woman aged 25-64 was 158.7 cm and the average weight was 89.2 

kg.49 The average male and female adult weights can be inputted into a Schofield equation for men and 

women aged 18-30, and aged 30-60, to estimate the average BMR for adult males aged 18-65.In the 

absence of available/current weight information for other age and sex categories, this study estimated 

the energy requirements of each age and sex category as a set proportion of the adult male ADER, using 

the Average Male Equivalent method. The calculation of the energy intake requirements for each age 

and sex category using this proportional method is provided in more detail in Annex 3. Table 1 and 2 

indicate the BMR for Samoan adult males and females, using average adult male and female weights.50 

Table 1: Applying Schofield equation to adult male weights (Samoa 2013) 

Male Schofield equation BMR (kcal) 

18ς30 15.057 × 91.5 + 692.2 2069.9155 

30ς60 11.472 × 91.5 + 873.1 1922.788 

Adult Male (18-65) energy requirement 1996.35 
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Table 2: Applying Schofield equation to adult female weight (Samoa 2013) 

Female Schofield equation BMR (kcal) 

18ς30 14.818 × 89.2 + 486.6 1808.3656 

30ς60 8.126 × 89.2 + 845.6 1570.4392 

Adult Female (18-65) energy requirement 1689.4 

 

Physical activity is the most variable determinant of energy need and is the second largest user of 

energy after BMR. Humans perform a number of physical activities including occupational and 

discretionary activities. However on average, the main additional requirements introduced by an 

ƛƴŘƛǾƛŘǳŀƭΩǎ tƘȅǎƛŎŀƭ !ŎǘƛǾƛǘȅ [ŜǾŜƭ όt![ύ ŎƻƳŜ ŦǊƻƳ ƻŎŎǳǇŀǘƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ ƻŎŎǳǇŀǘƛƻƴ ƻǊ 

ΨƳŀƛƴ ŀŎǘƛǾƛǘȅΩ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŦƻƻŘ ŜƴŜǊƎȅ ƴŜŜŘŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŀ ǇŀǊǘƛŎǳƭŀǊ 

lifestyle, above the basal metabolic rate (Table 3). 

 

Table 3: Physical Activity Level (PAL) Scores for different occupations and lifestyles 

Activity description Subject description PAL Score 

1. At rest, exclusively sedentary or 
lying (chair-bound or bed-bound). 

Old, infirm individuals. Unable to 
move around freely or earn a living 

1.2 

2. Exclusively sedentary 
activity/seated work with little or no 
strenuous leisure activity 

Office employees,  
 

1.4ς1.5 

3. Sedentary activity/seated work 
with some requirement for 
occasional walking and standing but 
little or no strenuous leisure activity 

Laboratory assistants, drivers, 
students, assembly line workers 

1.6ς1.7 

4. Predominantly standing or 
walking work 

Housewives, salespersons, waiters, 
mechanics, traders 

1.8ς1.9 

5. Heavy occupational work or 
highly active leisure 

Construction workers, farmers, 
forest workers, miners, high 
performance athletes 

2.0ς2.4 

Source: Australian and New Zealand National Reference Values for Dietary Energy http://www.nrv.gov.au/dietary-

energy    

 

Determining the additional energy requirements associated with the Physical Activity Level (PAL) of the 

ƛƴŘƛǾƛŘǳŀƭ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ƘŜǊŜ ǳǎƛƴƎ ǘƘŜ ΨƳŀƛƴ ŀŎǘƛǾƛǘȅΩ ǊŜǇƻǊǘŜŘ ŦƻǊ ŀƭƭ ǊŜǎǇƻƴŘŜƴǘǎ ŀƎŜŘ мрҌ ƛƴ ǘƘŜ IL9{Φ 

The 2013 HIES estimated the main activity of the 118,992 Samoans aged 15+. Using this information, it is 

possible to calculate a PAL, using the mid-range PAL value for each activity category (Table 4). 

http://www.nrv.gov.au/dietary-energy
http://www.nrv.gov.au/dietary-energy
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Table 4: Average Physical Activity Level (PAL) using HIES 2013 ΨƳŀƛƴ ŀŎǘƛǾƛǘȅΩ ƛƴŦƻǊƳŀǘƛƻƴ for members aged 15+ 

Activity category Mid-range PAL 
# individuals in 
category 

# after application of 
PAL multiplier 

National PAL (PAL 
multiplier 
individuals/# 
individuals) 

1 1.2 6189 7426 

1.84 

2 1.45 11,896 17249 

3 1.65 34948 57,664 

4 1.85 24389 45,121 

5 2.2 41570 91,454 

    118,992 218,914 

 

Table 4 indicates the main activities of Samoan population, estimated from the 2013 HIES. This table 

indicates that the average PAL multiplier for Samoa is 1.84. 

In order to find the ADER for adult males and females, the BMR rate is multiplied by the average PAL 

(Tables 5 and 6). 

Table 5: Applying Schofield equation and PAL multiplier to determine adult male ADER 

Men Schofield equation BMR (kcal) PAL multiplier ADER 

18ς30 15.057 × 91.5 + 692.2 2069.9155 1.838 3805 

30ς60 11.472 × 91.5 + 873.1 1922.788 1.838 3534 

Adult Male (18-65) energy requirement 1996.35 1.838 3669 

 

Table 6: Applying Schofield equation and PAL multiplier to determine adult female ADER 

Women Schofield equation BMR (kcal) PAL multiplier  ADER 

18ς30 14.818 × 89.2 + 486.6 1808.3656 1.838 3255 

30ς60 8.126 × 89.2 + 845.6 1570.4392 1.838 2827 

Adult Female (18-65) energy requirement 1689.4 1.838 3105 

 

The ADER for each age and sex category of the Samoa population can then be calculated using the Adult 

Male Equivalent method (described in more detail in Annex 3). This is provided in Table 7. Table 7 

indicates that the ADER for Samoan adult males is 3669 kcal. 

Table 7: The Average Daily Energy Requirement for Samoa  

 
0 - 6 

months 
7 - 11 

months 1 - 3 4 - 6 7 - 9 
Male 
10 -18 

Female 
10- 18 

Male 
19-65 

Male 
65+ 

Female 
19-65 

Female 
65+ 

Calories (kcal) 539 863 1138 1521 1791 2941 2291 3669 2465 3105 2092 
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2.4 Establishing macro and micronutrient RDI and UL for Samoa 

 

A balanced diet is a diet that provides energy and all essential nutrients for growth and a healthy and 

active life. Since no foods contain all the nutrients required to permit the normal growth, maintenance, 

and functioning of the human body, a variety of food is needed to cover a perǎƻƴΩǎ ƳŀŎǊƻ- and 

micronutrient needs. Any combination of foods that provides the correct amount of dietary energy and 

all essential nutrients in optimal amounts and proportions is a balanced diet.51 

To minimize the risk of nutrient deficit or excess, a joint FAO/WHO expert group defined the 

recommended dietary requirement for micro and macronutrients as an intake level that meets specified 

criteria for adequacy.52 The Recommended Dietary Intake (RDI) is the daily nutrient intake level, plus 

two standard deviations, that meets the nutrient requirements of all nearly all (97-98%ύ ƻŦ ǘƘŜ άƘŜŀƭǘƘȅέ 

individuals in a particular age and sex group.53 Therefore, to express nutrient requirements and 

recommended intakes for population groups, the requirements applied separately to each individual 

belonging to the population of analysis are summed.  

There are a large range of micronutrients in food, including vitamins A, B12, C, D, E, K, calcium, iron, 

magnesium, potassium, sodium and zinc. As earlier identified, iron and Vitamin A deficiency are critical 

to avoiding health problems associated with poor diet, such as physical and cognitive impairment, and 

blindness.   

Vitamin A is an essential nutrient needed in small amounts by humans for the normal functioning of 

vision, growth and development, maintenance of epithelial cellular integrity, immune system 

functioning, and reproduction.54 High levels of Vitamin A are found in green leafy vegetables (e.g. 

spinach, Chinese cabbage and taro leaves), yellow vegetables (e.g. pumpkins and carrots), and yellow 

and orange non-citrus fruits (e.g. mangoes and papayas).  

Iron has several vital functions in the body, including the transportation of oxygen to the tissues from 

the lungs by red blood cell hemoglobin.55 The primary sources of iron are the hemoglobin and 

myoglobin from consumption of meat, poultry, and fish; in addition to from other forms (non-heme 

iron) from cereals, pulses, legumes, fruits and vegetables, such as taro.  

Humans gain energy from breaking down four different macronutrients: protein, fat, carbohydrates 

(including fibre) and alcohol. Each macronutrient contributes to the total dietary energy but in different 

proportions e.g. 1 gram of protein contributes 4 calories, while fat contributes 9 calories and is, as a 

                                                           
51

 Moltedo et al. (2014) Op. Cit. 
52

 Ibid 
53

 Ibid 
54

 FAO and WHO (2004) Vitamin and Mineral Requirements in Human Nutrition, 2
nd

 ed. Rome: FAO 
55

 Ibid 
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result, more energy dense.56 A joint WHO/FAO expert group established guidelines for a balanced diet, 

and found that a balanced diet exists when the following conditions are met: 

¶ The proportion of dietary energy provided by protein is in the range of 10ς20% 

¶ The proportion of dietary energy provided by fats is in the range of 15ς30% 

¶ The remainder of dietary energy (50-65%) should  be contributed by carbohydrates57 

Because both under and overconsumption of sodium and fat is the cause of health problems, sodium 

and fat have a RDI and an Upper Limit (UL). While a minimum level of sodium intake is required to 

promote for cell function, excessive sodium intake leads to elevated blood pressure and increased risk 

of NCDs such as cardiovascular and kidney diseases, and diabetes. The United States Department of 

Agriculture and United States Department of Health and Human Services (2010) have established that 

the maximum amount of sodium that adults should consume in a single day ς the safe UL - is 2300 mg of 

sodium, which is equivalent to 6 grams or 1 teaspoon of salt, per day58; while the WHO recommends a 

slightly lower figure of 2000mg or 5 grams per day.59 In this study we use the higher figure to establish 

how many households are above the absolute Upper Limit for sodium consumption. 

Adequate amounts of dietary fat are essential for health; yet given fat contains more than twice as many 

calories of energy per gram as carbohydrates and protein, excessive consumption of fat leads more 

quickly to weight gain, and associated health problems. A diet rich in saturated fats (oil products and 

fatty cuts of meat, such as corned beef and lamb flaps) raises cholesterol levels and risk for NCDs such as 

cancer,60 diabetes,61 and heart disease.62 On average, individuals should not consume more than 30% of 

their energy from fat, particularly if it is high in saturated fatty acids which are derived primarily from 

animal sources.  

The RDI values for protein, vitamin A and iron, and Upper Limits (UL) for fat and sodium are provided in 

Table 8, along with the ADER. The ADER is used to calculate RDI for protein, as well as the Upper Limits 

(UL) for fat, using the recommendation that at least 10% of energy intake should come from protein, 

and that no more than 30% of energy intake should come from fat. 

 

                                                           
56

 Ibid 
57

 WHO and FAO (2002) Human Vitamin and Mineral Requirements, part of a joint FAO/WHO expert consultation, 
Bangkok: FAO 
58

 U.S. Department of Agriculture and U.S. Department of Health and Human Services (2010) Dietary Guidelines for 
Americans 2010, 7th Edition, Washington, DC: U.S. Government Printing Office 
59

 WHO (2007) Prevention of cardiovascular disease: guidelines for assessment and management of cardiovascular 
risk. Geneva, World Health Organization (WHO) 
60

 World Cancer Research Fund/American Institute for Cancer Research (1997) Food, Nutrition, and the Prevention 
of Cancer A Global Perspective, World Cancer Research Fund/American Institute for Cancer Research, Washington, 
D.C., pp. 216ς251 
61

 Report of a Joint WHO/FAO Expert Consultation (2003) Diet, Nutrition and the Prevention of Chronic Diseases, 
WHO Technical Report Series 916 
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Table 8: Recommended Dietary Intake (RDI) and Upper Limit (UL) of key macro and micronutrients 

Source: WHO and FAO (2002) Human Vitamin and Mineral Requirements, part of a joint FAO/WHO expert 
consultation, Bangkok: FAO 
ϝ ±ƛǘŀƳƛƴ !Υ ±ƛǘŀƳƛƴ ! ǾŀƭǳŜǎ ŀǊŜ άǊŜŎƻƳƳŜƴŘŜŘ ǎŀŦŜ ƛƴǘŀƪŜǎέΦ ¢Ƙƛǎ ƭŜǾŜƭ ƻŦ ƛƴǘŀƪŜ ƛǎ ǎŜǘ ǘƻ ǇǊŜǾŜƴǘ ŎƭƛƴƛŎŀƭ ǎƛƎƴǎ ƻŦ 
deficiency, allow normal growth, but does not allow for prolonged periods of infections or other stresses. 
**Iron:   The RDI was set by modeling the components of iron requirements, estimating the requirement for 
absorbed iron at the 97.5th centile, with use of an upper limit of 14% absorption for 1-3-year-olds and 18% for 

other ages, and rounding; and an upper limit of 10% absorption, and rounding for babies aged 7-11 months. 
The RDI for 0-6 months was calculated by multiplying the average intake of breast milk (0.78 L/day) by the average 
concentration of iron in breast milk (0.26 mg/L), and rounding  
*** Protein: The RDI was established based on 10% of dietary energy coming from protein for an daily kcal intake 
of 2200 
**** Fat: The UL was established based on 30% of dietary energy coming from fat for an average daily kcal intake 
of 3040 

 

2.5 Estimation of nutrition levels  per capita  

The Samoan HIES collected consumption data at an aggregated household level. However, RDI, UL and 

ADER values are calculated on an individual bases using Adult Male Equivalent (AME) rates. A more 

detailed explanation of the methodology for calculating AMEs and the AME values used for each micro 

and macronutrient, for each age and sex category, is provided in Annex 3. 

 

2.6 Establishing edible portions of fresh and unprocessed food items  

Lƴ ƻǊŘŜǊ ǘƻ ŎƻƴǾŜǊǘ ǘƘŜ Ψŀǎ ǇǳǊŎƘŀǎŜŘΩ ό!tύ ǾƻƭǳƳŜ ƻŦ ŦǊŜǎƘ ƛǘŜƳǎ ŎƻƳƳƻƴƭȅ ŎƻƴǎǳƳŜŘ ƛƴ Samoa, to 

their edible portion (EP), following the methodology explained in Annex 3. 

 

2.7 Descriptive tables  of household factors and sub -populations  

To understand variation in household level nutrient intake, descriptive statistics analysis was conducted 

on subsamples of the data, and the resulting tables and maps are provided in Chapter 4. This allows the 

study to compare nutrient intakes across different subpopulations within Samoa, or compare different 

kinds of households. More information on how these variables were constructed is provided in Annex 3. 

 

 
0 - 6 

months 
7 - 11 

months 1 - 3 4 - 6 7 - 9 
Male 
10 -18 

Female 
10- 18 

Male 
19-65 

Male 
65+ 

Female 
19-65 

Female 
65+ 

Vitamin A* RDI 
(˃Ǝ/day)  375 400 400 450 500 600 600 600 600 500 600 

Iron RDI 
(mg/day)** 0.2 11 9 9 10 11 14 8 8 18 8 

Sodium UL 
(mg/day) 

1500 1500 1500 1900 1900 2200 2200 2300 2300 2300 2300 

Protein RDI 
(g/day) 11 17 14 19 22 51 40 92 62 78 52 

Total fat UL (g/day 36 58 44 51 60 98 76 122 82 104 70 

Total ADER 
(kcal/day) 539 863 1138 1521 1791 2941 2291 3669 2465 3105 2092 
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2.8  OLS Regression analysis  

Multivariate regression techniques are used to analyze how household factors are related to nutrition 

outcomes. With regressions, the study can better identify the effect of a given variable on nutrition 

outcome by controlling for potentially confounding factors. The outcome of this analysis is provided in 

Chapter 5. More information on the methodology to undertake this OLS regression analysis is provided 

in Annex 3. 

In order to make the result of the modeling more robust across the 7 OLS regression equations, the 

study team undertook a series of measures.  The impact of differences in household (age and sex) 

composition on household member intake is controlled for by reporting all intake figures in Average 

Male Equivalent (AME) Units. As a result, the size of the household is not included in the model as a 

separate independent variable.  

A common concern when using multivariate regression analysis is multicollinearity amongst the 

independent variables used to generate the model. That is, magnitude of some coefficient estimates 

might be increased because of associations between predictor variables, resulting in misleading 

measurements  of the strength of the association in question. To test if this was an issue in our model, 

we observed variance inflation factors that ranged between 1 to 2, well below the suggested cut-off 

value of 10 provided by Kutner et al., (2004). As such we concluded that multicollinearity was not an 

issue in our model. 

The initial household sample set selected 2792 households, while only 2334 households provided a full 

set of responses to SBS. As a result, the study team constructed weights to mitigate attrition in the 

sample In order to improve the accuracy of the regression estimates. The regression model also 

clustered the results at village level in order to control for inter-cluster correlations.  In order to reduce 

the impact of food consumption outliers, households whose calorie intake (per AME) placed them in the 

top and bottom 1% of AME calorie distribution, were removed from the model.  This, further reduced 

the total number of households described in the following sections, from the original 2334 households, 

to 2282. Thus, counting for missing observations and after trimming the data to mitigate error in 

measurement in the quantity of food consumed, the sample reduced by 2%. The calculation of the 

attrition weights and a description of the kernel density differences prior to and following this 

ΨǘǊƛƳƳƛƴƎΩ ƻŦ ǘƘŜ ƘƻǳǎŜƘƻƭŘ ǎŜǘΣ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ !ƴƴŜȄ оΦ 

 

2.9 Food Rankings 

To identify important items in the typical food expenditure baskets of households in Samoa, this study 

produced rankings of foods. This study identifies which foods were most important as a proportion of 

household expenditure and nutrient intake type, for urban and rural households; and for households 

satisfying and not satisfying nutrient intake requirements. The outcome of this analysis is provided in 

Chapter 6. More information on the methodology to select these food baskets is provided in Annex 3. 
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2.10  Identification of an optimum food basket  

One of the objectives of this study is to identify a low-cost bundle of food that meets all the daily 

recommended nutrient intakes, and the total cost of purchasing that bundle. To identify this optimum 

basket of food items at the lowest possible cost, we used linear programming. Linear programming is a 

mathematical optimization technique used to find a maximum or minimum of an objective function 

(such as cost minimization or profit maximization) that is subject to a set of linear constraints.63 These 

constraints are most commonly expressed as inequality constraints that specify a minimum or maximum 

value for factors.  

The optimization problem is then to minimize food expenditures by choosing a bundle of food items 

that collectively meet all the nutrient intake requirements for a healthy diet. The outcome of this 

analysis is provided in Chapter 7. More information on the methodology to select this optimum food 

basket is provided in Annex 3. 

  

                                                           
63

 Robert Dorfman, Paul A. Samuelson, and Robert M. Solow, Linear Programming and Economic Analysis (New 
York: Dover Publications, 1987). 
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3. Descriptive Tables  
 

3.1 Differences in nutrient  intake levels by  region   

 

Table 9: Difference in daily, per capita (AME) access to micro and macronutrients, by region 

 

Calories 
(kcal) Fat (g) 

Sodium 
(mg) 

Protein 
(g) 

Iron 
(mg) 

Vit. A 
(ug) Observations 

Overall 3,509 96 2,903 127 18 433 2,286 

Apia 2,725 101 3,082 122 11 517 483 

NW Upolu 2,929 87 2,864 108 13 416 754 

Rest of Upolu 4,438 99 2,979 149 27 441 505 

Savaii 3,859 106 2,759 133 20 400 544 

 

Table 9 indicates that average intake of Calories is 3509 kcal, and that Calorie intake is lower in urban 

(Apia) and per-ǳǊōŀƴ όb² ¦Ǉƻƭǳύ ǊŜƎƛƻƴǎ ǘƘŀƴ ƛƴ ǊǳǊŀƭ ǊŜƎƛƻƴǎ ό{ŀǾŀƛƛ ŀƴŘ ΨwŜǎǘ ƻŦ ¦ǇƻƭǳΩύΦ ¢Ƙƛǎ ŦƛƴŘƛƴƎ ƛǎ 

consistent with the higher proportion of household members aged 15 and over in rural areas who are 

engaged in farming as a main activity, and therefore who have higher energy intake requirements as a 

result of greater physical activity levels. Table 9 indicates that of the four regions, the average intake 

level is the lowest among members of households in Apia is (2725 kcal) and highest among households 

ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ΨwŜǎǘ ƻŦ ¦ǇƻƭǳΩ ǊŜƎƛƻƴ (4438 kcal). 

Table (9) indicates that fat consumption is lowest in the peri-urban region of NW Upolu, and highest in 

Savaii. Fat consumption in Apia is the second highest of the four regions, at 101 grams. This intake 

indicates that the level of fat consumption is, on average, higher than the recommended Upper Limit of 

30% of total energy coming from fat - noting that there are 9 calories in every gram of fat, and therefore 

909 kcal (or 33% )of Apia household total calorie intake of 2725, coming from fat.  Although fat 

consumption in Savaii is higher than Apia, the higher calorie intake (3859) of households in this region 

means that total fat intake is below the recommended Upper Limit for households on Savaii, as well as 

households in other regions. 

Average sodium consumption is highest among households in Apia (3082mg), well above the 

recommended Upper Limit of 2600mg, per capita (AME) per day. Further, Table 10 indicates that 

average sodium consumption for all households, and households in each of the 4 regions, is above the 

recommended Upper Limit.  This result indicates that sodium intake is an issue for national concern in 

Samoa. 

tǊƻǘŜƛƴ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ ƘƛƎƘŜǎǘ ŀƳƻƴƎ ƘƻǳǎŜƘƻƭŘǎ ƛƴ ǘƘŜ ΨwŜǎǘ ƻŦ ¦ǇƻƭǳΩ ǊŜƎƛƻƴΣ ŀƴŘ ǎŜŎƻƴŘ ƘƛƎƘŜǎǘ ƛƴ 

Savaii; whilst lowest in the peri-urban region of NW Upolu, and second lowest in Apia. These findings 

indicate that protein consumption is higher in the tǿƻ ΨǊǳǊŀƭΩ ǊŜƎƛƻƴǎΣ ŎƻƳǇŀǊŜŘ ǘƻ ǳǊōŀƴ ŀƴŘ ǇŜǊƛ-urban 

regions. However protein (containing 4 calories per gram) intake is above the recommended daily intake 
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(10% of total food energy) in each of the 4 regions. Table 10 indicates that access to sufficient protein 

intake is not a significant national problem in Samoa. 

Table 9 indicates that average iron intake is lowest in Apia, (and next lowest in NW Upolu) and highest in 

ǘƘŜ ΨwŜǎǘ ƻŦ ¦ǇƻƭǳΩ ǊŜƎƛƻƴΣ ǘƘŜƴ {ŀǾŀƛƛΦ ¢ŀōƭŜ ф ŀƭǎƻ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀǾŜǊŀƎŜ ό!a9ύ Řŀƛƭȅ iron consumption 

(18mg) is well above the recommended daily intake for adult males (8mg), and that average intake in 

each of the 4 regions is also above the RDI. This indicates that households in Samoa are accessing a diet 

providing sufficient iron, on average. 

However, the results for Vitamin A presented in Table 10 indicate that access to Vitamin A is a national 

issue. This Table indicates that on average, (AME) members of Samoa households access 433 

micrograms (ug) of Vitamin A per day ς below the recommended daily intake of 600ug. Further, Table 9 

indicates that Vitamin A consumption is below the recommended level in each of the four regions, and is 

lowest on Savaii, and highest in Apia. These results indicate that improving access to Vitamin A is a 

national issue. 

3.2 Maps of differences in nutrient intake by district  
 
Figure 1: Map of per capita (AME) daily Calorie (kcal) intake by district 

 

Figure 1 illustrates the diversity in daily per capita (AME) Calorie intake levels, on average, across 

{ŀƳƻŀΩǎ пу ŘƛǎǘǊƛŎǘǎΦ aŜƳōŜǊǎ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ƛƴ ŘƛǎǘǊƛŎǘǎ ǿƘŜǊŜ ŀǾŜǊŀƎŜ /ŀƭƻǊƛŜ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ ƭƻǿ 

(<1900 kcal per day, coloured green) have access to less than 50% of average energy requirements 

established in the ADER; while members of households in districts where average Calorie consumption is 

high (5500 kcal or more per day, coloured red) have access to more than 150% of average energy 

requirements estŀōƭƛǎƘŜŘ ƛƴ ǘƘŜ !59wΦ CƛƎǳǊŜ м ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ р ŘƛǎǘǊƛŎǘǎ ƘŀǾŜ ŀ ΨƭƻǿΩ ŀǾŜǊŀƎŜ /ŀƭƻǊƛŜ 

intake: Aana Alofi I (district 9) and Anoamaa East (district 20) on Upolu, as well as Faaleleaga III (district 
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32), Faasaleleaga IV (district 33) and Falealupo (district 42) on Savaii. Figure 1 illustrates that 4 districts 

ƘŀǾŜ ŀ ΨƘƛƎƘΩ ŀǾŜǊŀƎŜ /ŀƭƻǊƛŜ ƛƴǘŀƪŜΥ Aleipata Itupa I Lalo (district 19) and Vaa O Fonoti (district 22) on 

Upolu, as well as Gagaifomauga II (district 38) and Palauli West (district 45) on Savaii. 

 

Figure 2: Map of per capita (AME) daily fat (g) intake by district 

 

Figure 2 illustrates daily per capita (AME) fat intake levels, on average, across all {ŀƳƻŀΩǎ ŘƛǎǘǊƛŎǘǎΦ 

Members of households in districts where average fat consumption is low (<40 grams per day, coloured 

green) are where fat contributes less than 10% of average energy requirements (ADER); while members 

of households in districts where average fat intake is high (>120 grams per day, coloured red) are where 

fat contributes more than 30% of average energy requirements (ADER). Figure 2 illustrates that 5 

districts have a high average fat intake: Palauli East (district 48), Gagaemauga I (district 34), and 

Faasaleleaga II (district 31) on Savaii, as well as Lotofaga (district 16) and Siumu (district 8) on Upolu. No 

ŘƛǎǘǊƛŎǘǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ƘŀǾŜ ŀ ΨƭƻǿΩ ƛƴǘŀƪŜ ƻŦ ŦŀǘΦ 

This map indicates that on average, households in all districts have access to sufficient fat intake. This 

map perhaps far more clearly illustrates that average fat intake is in the higher range, and is above or 

near to the upper limit in most districts. 
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Figure 3: Map of per capita (AME) daily sodium (mg) intake by district 

 
 

Figure 3 illustrates daily per capita (AME) sodium intake levels, on average, across all {ŀƳƻŀΩǎ ŘƛǎǘǊƛŎǘǎΦ 

Members of households in districts where average sodium consumption is low (<500 milligrams per day, 

coloured green) are where sodium intake is less than the recommended daily minimum intake for adult 

males; while members of households in districts where sodium intake is high (>2300 milligrams per day, 

coloured red) are where sodium consumption is higher than the recommended daily Upper Limit for an 

adult male. Figure 3 illustrates that there are no districts where sodium intake is low; and that in only 5 

districts - Faasaleleaga I (district 30), Faasaleleaga II (district 31), Faaleleaga III (district 32) and 

Faasaleleaga IV (district 33) on Savaii, and Gagaemauga I (district 23) on Upolu ς is average sodium 

intake below the recommended Upper Limit.  

This map clearly indicates that on average, households in all districts have access to a level of sodium 

intake sufficient for proper cell functioning (500mg or more). The far more pressing national health issue 

is the number of districts where average sodium intake is above the upper limit. 

 

 

 

 

 

 



35 
 

Figure 4: Map of per capita (AME) daily protein (g) intake by district 

 

 

Figure 4 illustrates daily per capita (AME) protein ƛƴǘŀƪŜ ƭŜǾŜƭǎΣ ƻƴ ŀǾŜǊŀƎŜΣ ŀŎǊƻǎǎ {ŀƳƻŀΩǎ пу ŘƛǎǘǊƛŎǘǎΦ 

Members of households in districts where average protein consumption is low (<90 grams per day, 

coloured red) are where protein contributes less than 10% of average energy requirements (ADER); 

while members of households in districts where average protein intake is high (>270 grams per day, 

coloured green) are where protein contributes more than 30% of average energy requirements (ADER). 

Figure 4 illustrates that 5 districts have a low protein intake: Faaleleaga III (district 32), Faasaleleaga IV 

(district 33) and Falealupo (district 42) on Savaii, as well as Aana Alofi I (district 9) and Gagaemauga I 

(district 23) on Upolu. No districts were found to have a high protein intake, based on international 

standards; however households in nearly all districts had access to a sufficient intake of protein. 
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Figure 5: Map of per capita (AME) daily iron (mg) intake by district 

 
 

Figure 5 illustrates daily per capita (AME) iron ƛƴǘŀƪŜ ƭŜǾŜƭǎΣ ƻƴ ŀǾŜǊŀƎŜΣ ŀŎǊƻǎǎ {ŀƳƻŀΩǎ пу ŘƛǎǘǊƛŎǘǎΦ 

Members of households in districts where average iron consumption is low (<8 milligrams per day, 

coloured red) are where iron intake is less than the recommended daily minimum intake for adult 

males; while members of households in districts where iron intake is high (>45 milligrams per day, 

coloured green) are where iron consumption is higher than the recommended daily safe Upper Limit for 

an adult male. Figure 5 illustrates that there are five districts where average iron intake is low: Aana 

Alofi I (district 9) Anoamaa East (district 20) and Gagaemauga (district 23) I on Upolu, and Faasaleleaga 

IV (district 33) and Falealupo (district 42) on Savaii. There are no districts where average iron intake is 

above the safe upper limit, with households in most districts having access to the required intake of 

iron. 
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Figure 6: Map of per capita (AME) daily vitamin A (ug) intake by district 

 

Figure 6 illustrates daily per capita (AME) vitamin A ƛƴǘŀƪŜ ƭŜǾŜƭǎΣ ƻƴ ŀǾŜǊŀƎŜΣ ŀŎǊƻǎǎ {ŀƳƻŀΩǎ пу 

districts. Given that the mean intake of vitamin A is below the level recommended for Samoan males, 

Figure 6 provides two colour bands below the recommended intake level in order to also identify those 

areas where intake is lowest. Members of households in districts where average vitamin A consumption 

is extremely low (<300 micrograms per day, coloured red) are where vitamin A intake is less than half 

the recommended daily minimum intake for adult males; while members of households in districts 

where average where vitamin A intake is low (<600 micrograms per day, coloured pink) are where 

vitamin A intake is below the recommended minimum, but more than half that rate. Members of 

households in districts where average where vitamin A intake is high (>3000 milligrams per day, 

coloured green) are where vitamin A consumption is higher than the recommended daily safe Upper 

Limit for an adult male. Figure 6 helps us identify that members of households in 6 districts have a daily 

vitamin A intake which is very low; while members of households in only 5 districts have a vitamin A 

intake that is above the recommended minimum level (600micrograms), with the remaining 37 districts 

with an intake between 300 and 600mg per day. Members of households that have a vitamin A intake 

that is less than half of the recommended level for adult males are in the following districts: Aana Alofi I 

(district 9), Anoamaa East (district 20) and Gagaemauga I (district 23) on Upolu; and Faaleleaga III 

(district 32), Faasaleleaga IV (district 33) and Gagaifomauga I (district 37) on Savaii.  Members of 

households that have a vitamin A intake that is above the recommended level for adult males are in the 

following districts: Palauli East (district 48), Gagaemauga I (district 34), and Gagaifomauga II (district 38) 

on Savaii; as well as Lotofaga (district 16) and Siumu (district 8) on Upolu. 

This map clearly illustrates that ƭƻǿ ǾƛǘŀƳƛƴ ! ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ ŀƴ ƛǎǎǳŜ ŦƻǊ ŀ ƳŀƧƻǊƛǘȅ ƻŦ {ŀƳƻŀΩǎ ŘƛǎǘǊƛŎǘǎΦ 
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Figure 7: Map of share of households in district whose current food intake satisfies the recommended nutrient 
intake minimums and maximums 

 

Figure 7 illustrates the share of households in each of {ŀƳƻŀΩǎ пу ŘƛǎǘǊƛŎǘǎ, who have access to a diet 

which satisfies all the recommended nutrient intake minimums and maximums established here. On 

average, only 14% of households (per district) had access to a diet which satisfies the recommended 

ƴǳǘǊƛŜƴǘ ƛƴǘŀƪŜ ƭŜǾŜƭǎΦ CƛƎǳǊŜ с ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŀǘ ΨǎŀǘƛǎŦŀŎǘƛƻƴΩ ƻŦ ǘƘŜǎŜ ŘƛŜǘŀǊȅ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛǎ ƭƻǿ  

(coloured red) when 10% or less of households have access to the recommended intake levels; while 

satisfaction of these nutrient recommendations (coloured green) where 22% or more of households 

have access to the recommended intake levels. Figure 7 illustrates that there are eight districts where 

satisfaction is less than 10% (low):  Aana Alofi I (district 9), Lotofaga (district 16), Aleipata Itupa I (district 

18), Aleipata Itupa I (district 19) and Anoamaa East (district 20) on Upolu as well as Gagaifomauga I 

(district 37), Vaisigano West (district 41) and Palauli West (district 45) on Savaii. In 20 districts, the share 

of households satisfying all the set nutrient requirements is between 10% and 21%. In 8 districts, 

between 22 and 29% of households have a diet which satisfies all the recommended nutrient intake 

requirements. No districts have more than 30% of households satisfying the recommended minimums. 

 

 

 

 

 






























































































































