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Executive Summary

Improving the availability of lower cost, nutritionayperiordiet has beendentified as critical to
improving food security, and health, in the Pacifidentifying the household and environmental factors
contributing most to poor dietary outcomes, and the food items and quantities requiredratréious
diet, will assist policynakers in this region to design targeted interventions to improve the cost and
level of access at which households can access an improved diet

Thispaper useempiricalmethodsto identify households most at risk of ponutrition outcomes in
Samoausingmicrodata fromthe Householdincome andexpenditureQurvey (2013, It first establishes
the average daily intake levels of energy and micronutrients among househ@dsnoa and compares
these withrecommendedntakelevelsusing heat maps and tables to illustrate districts and household
factors which face particular nutrition challengéssingOrdinary Least Squares (Ot)ression

analysis, itnvestigatesvhether dietary intakeof these micro and macronutrients is positively or
negativelycorrelated 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 productiothe age of the household heathe gender of the householbead;

the size of the householdyhether or not the household is located in a more remote rural locatioan
urban areaand the income level and wealth assetgoyed by the household. The paper also tests a
new potential variable impacting on household food and nutrition intake: household expenditure on
W3 A Fothér Bouselblds, and to the Churchhe paper alsexamineghe average household food
basketsand the food baskets of householientified as having access to, or failing to acctmss,
recommended micro and macronutrient intake levéifally, this papeidentifies the optimunfood
basket forassisting households meet the recommended energyrartdent dietary intake levels ahe
lowest cost.

This studyestimates 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+) anghsal metabolicequirements of a Samoan adult male (using the average adult

male weight reported in the 2013 STEPS sdjyéy3669 Calories. This intake level may not represent

0KS WRSAANIoOofSQ SySNHE AiyglidehcBuragerazeditiokis dvérag&bodyR @32 O
weight yet, 3669 calories represents the average daily energy requirement among a population with a

high average adult male weight, and among whom farngiag activity which is labauntensivec is the

mainactivity of the greatest number of respondents

This studyfinds that average (adult male egaient) Samoan has access to 388 ories per dag

slightly less thathe average number of calories required to meet the average physical activity levels
andanthropomorphic requements of a Samoan adult mal€he study finds that the average Samoan
has access t@n nsufficient amount of vitamin Agn excessive amount of sodium; protein and iron

! Pacific Islands Forum (201@p. Cit.
2WHO (2014) Samoa: STEPwise approach to NCD risk factor surveillance report, Manila: WHO
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which meets theecommended daily intake levels; and falhichdoes not exceed the maximum
recommended intake (as per cent of energy).

The study finds thaemale headed householdand households located in the bottom income tercile
(33%)are lesdikely to satisfy all the minimum and maximum micro and macronutrilergsholds
associatechere with an adequate dietvhile householdsvho enjoying a higher score on the wealth

index, are slightly more likely to satisfy all these nutrition requiremeifitse study also finds that
households where the head has a higher lexfeeducation, have a greater number of members, are
located in the bottom income tercijdhave 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 accesddwer rate of intakeof protein, fat, iron,

vitamin Aand 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 aces to far lower intakes of sodium. Households located on Savaii have access to
higher intake of iron than households in Api¢hile households enjoying a higher wealth index score,
have access to a lower sodium intake, as well as slightly less iron.

Thisstudy shows thathe minimumcost of a diet whicimeets the food and nutrition needs of

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

well as providing their recommended intake of tbtketary fibre,vitamin C and, and the

recommended share of food energy frazarbohydrates is more expensive thathe food poverty line
(FPLpstablished foSamoan 20550 ¢ KA a aiddzReé F2dzy R G KI G LIzZNOKI &Ay 3
costUS$.23per person(AdultMale Equivalent) per day, whilst the FPL was determindzk US$®.17°

per person per daylherefore households whose level of income places them above the established

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

The optimum food baskeselected quantities of @od items identified as the most efficient for assisting
Samoan households to obtain an adequate digto, chicken piecedread, pumpkincanned makerel
(eleni), coconuts (popoT his study shows #t localfood items(taro, pumpkin andcoconut)contribute
US$1.3%f the cost of the optimum food basket, and therefare able to be own produced to assist
households to obtain the required macro andcnonutrient intake levels.

Given households are falling far short of their required vitamin A intake levels and consuming far in
excess of the required sodium levelsis study recommendfirther intervention by national policy
makersto influence household purchasing and consumptiehavior,in order to improve nutrition
outcomes This study finds that reducing the price of local fruit, vegetable and animal products
(particularlypawpaw and chinese cabbageentified aggoodsources of vitamin A, would help to

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

® UNDP (2015$amoa: A report on the estimation of basic needs poverty lines, and the incidence and characteristics
of hardstip and povertyg analysis of the 20013 Household Income and Expenditure SWUMBP Pacific Centre
and Samoan Bureau of Statistics, Suva
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these itemdby substituting them in for theurrent major sources of vitamin Aaverage Samoan
householddiets ¢ particularly canned mackerel (eleniyvould also help toeduce 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 feedingggrammes. 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 populatiotheérong run.

This study alseecommendghat working with manufacturers to reded¢he sodium content obread
andaiming to source canned food with lower sodium contewith a focus ormackerel would help to
reduce household sodiuintake. Eicouragirg households to reduce the addition of table salt and sugar
to meals and beverages would also siigaifitly reduce calorie, faand sodium intake level&ortifying

flour, rice and milkproducts with micronutrients such as Vitamin A could help to incré@sée levels

of these important micronutrients. Finally, applying an excise on food and beverage products high in
sodium, sugar or fat, could assist to disincentivise consumptimhthe revenue used to invest in
improving access to healthier substituteoplucts

This paper is organized as follows: chapter 1 provides an introduction to the measurement of household
food and nutritional security iSamoa, andhe Pacifi¢c chapter 2explainsthe statistical method

employedto identify the recommended and adlidaily intake levels of Samoan households, using the
2013Household Income and Expenditure Sunayapter3 presents descriptive tablesipplemented by
maps of Samoa at district levekoviding an overview of thmtake levels of households witlifferent
characteristicschapter4 presents the results of th®LSegression analysis identifying the correlation
betweennutrient intake ofandthe various household factors, in order to identify those most factors
most important to explaining th&ilure to meet the recommended nutrition values; chaptgpresents

the most important food itemsand food categoriem the diet of Samoan households, as well as for

each household typechapter6 presentsoptimal basket of food itemsdefined as the lowedbtal cost
basket of food items required to reach the recommended threshold of energy and nutrition
consumption and chaptef7 briefly discusses the policy implications of these findings, including possible
interventions which coul@mprove nutrition outomes inSamoaAdditional descriptive and

methodological information is provided in the Annexes.
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Introduction

11 The impact of the triple burden of malnutrition on household welfare  in Samoa
Samoahas been identified as facing a health epideofiasingdisability, suféring,andearly deaths
caused byescalating rates of NeBommunicable Disease (NCONCDs, principally cardiovascular
diseases, diabetes, cancer and chronic respiratory diseases, are the leading causes of death and
disability inSamoaand responsible fdvetween 75 and 8% of deaths.

The overall prevalence of obesitySamoavasestimatedto be 63.1% with 89.1% of the population
estimated to be overweightIn addition, the adultZ5-64 years ohge) diabetes rate rose from 22.3% in
2002, to 45.8% in 2013.

Gradual tariff liberalisation has helped to reduce the cost of imported foelddive to locally produced
substitutes which may link directly to health conditions of the Samoan populdtPopular imported
foods include offcuts of meat and processed meat products, in addition to convenience food items,
which contain higher faand sodium contents thalocally producedubstitutefoodshave become
cheaper over time, increasing the incentives for their consumption, whig therefore explain the
sharp increase in obesitbserved in Samoa over recent decafles

Howevermalnutrition is also a recognizgaoblemin Samoawith wasting (4%3tunting (3%6)identified
amongthe under5 population®

These results indicate that significant undernourishment and perhaps micronutrient deficien@aisto
with high rates of excessiveacronutrient and sodium intakddentifyingthe characteristics ofvhich
househola suffer frommicronutrient deficiencieand those experiencing high macronutrient and
sodium intakeis essential to inforntargeted policyrniterventionswhich areeffective forthe Samoa
population at largeAs a resultmicro and macrautrient intake levels should be undertaken at a
household leveto 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 economie policy
makers worldwideThe triple burden of malnutritior undernourishmentmicro-nutrient deficiencies

* Op. Cit WHO (204

® Ibid

® Ibid

"C I QFidow 4, McCool J, Perciva{ZQ14)Trade and health in Samoa: viefism the insidersBMC Public
Health14: 309

® Friel S, Labonte R, Sanderg2®13)Measuring progress on dieelated NCDs: the need to address theises of
the causesThe Lance881(9870):908904

® Samoan Bureau of Statistics (20 Bamoademographiand health surveyGovernment of Samoa: Apia



16

and overweight/obesity result in significant social and economic costs in both developing and

developed countries? An estimated 12.5% ¥ (G KS 62 NX RQa LJ2 Lidehilst@ev@fy A & dzy
tK S ¢ 2 NI R Q astudedantl RuwlBn/pedpl@&ldiffer from one or more micronutrient

deficiencie&'. Micronutrient deficiencies, such ghysical and cognitive impairment resulting from iron

deficiency anaemia and vitamin A deficienitgpose significant costs on society aud asa significant

drag on economic growth in many developing counttfes

However, vhilst under consumption of dietary energy, protein and micronutrients is still a problem for
hundreds of millions of people, rising incomes and increased trade lip&tiah in the developing world
is fuelling a food consumption transition which is contributing to weight gain and obsityre than

500 million people in the developing world are now obeRae impact of this trend has major
implications for health andgriculture, 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 occled inPICSICA @S 2F (KS 62NI RQa Sy vYz2ad 208SNBSA:
Islands, where obesity rates regularly surpass 60%.

In recent decades, the nations of the Pacific Islands have gone through a nutrition transition associated
with the inaeasedconsumption of food high in fat and sodiuthmigration to urban centre$’ and
diversification of income generation away from primary sector activifidfdiese trends have

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

LY HammI GKS tFOAFAO LaAflFYyR /2dzyiNAS& o6t L/ a0 6SNB
experiencing growing levels of premature deaths aneventable 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 Il) diabetes and heart disease, are now at critical

i: FAO (2013Jhe State of Food and Agriculture: Food systems for better nutriiome: FAO

Ibid
*bid
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 Finucane M., Stevens G. Cowan M., etal. 261.F GA 2y | £ = NBIAZ2Y | {f Haskifdex sBde2 o6+ f
1980: systematic analysis of health examination surveys and epidemiological studies with 960 gmarsyand
9.1 million participantg The LanceB77:557-67.
®Murray, C. Ortblad. K, Guinovart C,ettak nmn 0 &4 Df 206+ f = NBIA 2 yiotalty fdr IRy I GA2Y |
tuberculosis, and malaria during 1990n Mo Y | a@adSYFGAO Fylfeaira F2N 6KS Df 2
The Lancet 384(9947) 100®
16 Popkin. B, Adair. L, Ng. S, (208@lpbal nutrition transition and the pandemic olbesityin developing
O 2 dzy (NNFit®&ERewew 70:3-21
Yipo{ /1t oHnAnmMMO a& tStistichl Bearbdofor KdialRacBddited Natigns Economic and Social
Commission for Asia and the Pacific, Bangkok, Thailand
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Survey of the Pacifit/nited Nations Eewmic and Social Commission for Asia and the Pacific, Bangkok, Thailand
¥ pacific Islands Forum (2013) Towards Health Islands: PacifiEdtomunicable Disease Response, 10th Pacific
Health Ministers Meeting, Apia, Samoa
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levek in many Pacific Island nationgaving escalating health care costs, morbidity and mortality in
their wake? These factors led the Pacific Island Forum leaders to acknowledge@itt@bs already
undermine social and economic development in the Paaifitare financially unsustainable. NCDs
impose increasingly large, yet often preventable financial costs on national budgets and the economy
Y2NE oRRI Rt & ¢

At the same time, Pacific Island Countries are making progress at reducingfuetipn ofthe

population that isundernourished. Several countries have already reducegtbportion ofthe

population that isundernourished to less than 5%iji, Frech Polynesia, New Caledonia @amoa.
However the percentage of underweight children is still ghtievels in Papua New Guinea and the
Solomon Island& Micronutrient deficiencies remain pervasive in the region, in particular vitamin A,
Iron and iodine deficiency, which are strongly associated witlkllobod morbidity and mortality®
However, lack oflata is an issue in several countries. Better data is urgently needed in order to better
inform policymaking®

Improving nutrition and reducing these costs must bagterventions to promote improved diet among
at risk populationsThis has promptegolicymakers to explore broablased 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) dpr@z2BN.

approach is a commonly used method that attempts to define the minimum resources needed for long
term physical welbeing, usuallyn terms of consumptiofi> Using this approach, a poverty line is

defined as the amount of spending required to obtain a basket of food andowmhgoods considered

to meet the "basic needs" of households in that courfft¥he basic needs of a househal® estimated

from the cost of a minimaliyputritious, lowcost 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’’ The daily values of fabpoverty linesising the CBN approasiary substantially

“Finucane. M, Stevens. G, CowarEM S G +Ff ® oHAMMO dabl GA 2y tnassMiedsingey | £ = |y
1980: systematic analysis of health examination surveys and epidemiological studies with 960-geargrgnd
pdm YAEEA2Y LI NIAOAII yiGazXé ¢KS [FyOSG otvrTtYppT

! pacific Islandrorum (2014pp. Cit.

2EAO (2014ptate of Food and Agriculture in the ABiacific RegiorBangkok: FAO Regional Office for A%aific
#Black, R.E., et aMaternal and child undernutrition: global and regional exposures and health consequences.
TheLancet, 2008371(9608): p. 24260.

**FAO (2014Dp. Cit

% Haughton and Khandke2@09)Op. Cit

*® Ibid

*" UNDP (2010Report on the estimation of Basic Needs Poverty Lines, and the incidence and characteristics of
hardship and povertySuva: UNDP Pacifientre
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across countries in line with national income levels: from bdlt# .25 per person a day in the
Solomon Island® US$217 in Samo&®

Previous investigatiasof household level povertgnd hardshipn the Pacific Islandsave identified a
number ofcriticalfactorswhich increase povertyincludinglocation,the gender of the household head,
the size of the household, the education level of the head of househalithe level ofhousehold
income and wealth?

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®* Households headed by women havesbeshown to have both a lower likelihood, and

increased likelihood, of hardship among PiCs.

Households headed yomen may make different food choices, or access to different income levels,
which may affect the dietary intake of members of thésmeiseholdsHouseholds headed bgrhales
have been found to be more likely to consume fruit and fiber, while limiting salt and fat iftake

Households with more children are also more likely to live in hardship, as is observed in most countries
around theworld.® 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 drhardship is higher for households headed by persons aged 65 and over,
compared to the national averagéHowever there are significant differences in the rate of hardship
across the PIC$hese differences across countries are likely to be related thtibaal social insurance
systems designed to support the eldefly.

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

rural households® While most Pacific islanders in rural areas have access torantiqe subsistence

F ANR Odzft G dzZNB 2 NJ | ljdz Odzf G dzNBz 20GFAYyAy3 G tSlFraid az
wild vegetation, and the oceail,household located in small villagesiemote locations are often

“Based on average 2013 exchange rate of 1 US$=WST2.2691, provided by Oanda
http://www.oanda.com/currency/historicatates/ accessed on 30/10/2015

*World Bank (20149p. Cit.
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*!bid
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Elmadfa,Diet Diversification and Health PromotiofKarger Medical and Scientific Publishers, 2005).

#World Bank (20140p. Cit.

**Ibid

** Ibid
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exposed to higher transpodosts which drives up input prices and reduces income derived from traded
goods® 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 infemmalbyment not always
available in rural areasirbanization has also acted to reduce access to land for subsistence among
urban populations, putting a strain on traditional social safety riéfhis appears to imply that there is

no onesizefits-all nutrition policy for urban and rural areas, and the effect of urbanization will be
analyzed as a part of this study

Householdghat are able to accedsigher incomeare subject to lower rates of hardshand poverty,
giventheir increased resilience to shacknd their capacity to meeising demand foconsumption
expenditure’® Households in the lowest one or two income quintiles often access a minor share of total
consumption As households shift from income dependence upahsistence production to income

from cash crops and ofarm employment, they may derive additional resilience freapplemening or
substitutingown produced food items witpurchased food items. However this transition may have a
significant impact omliet and nutrient intake

¢NFYaFSNaE 2F WIATIaQ 2F F22RXI OFakK FyR fl62dzNJ oS
observed to both place considerable strain upon the productive resources of hous&hafusincrease

the resilience of househds to income shock$ Interwoven with these traditional networks, churches

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

time and money?’ In particular, demand for support to ceremonial events and camat activities

(including Churches) may represent a more significant burden for households at lower incomarevels

have an impact on diet and nutrient intake

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 overviewf the different survey tools and methods used to calculate malnutrition and
dietary insufficiency, and the advantages of using HIES for this purptteeRacific, is provided in
Annex 2. Howeveamong the advantages of using HGinvestigation household nutritioare:

a) Sample unit: given that food insecurity manifests itself at household and individual levels, and
the data on food expenditures amllected directly from households themselves, data

3 Winters, A. and P. Martins (2004)2 KSy / 2YLI NI §A @S ! ROy i3S Aa b2i 9y2d:s
9 02 vy 2 Workiahde Revie® (3): 347383

39 \World Bank2013)Turn Down the Heat: Climate Extremes, Regional Impacts, and the CResifience,

Washington, DC: World Bank.

“*Ibid

“"DAo&a2ys WO 6HnncO &! NB (KSNB K 2Hodeéholdtsansierkis Pagific Blane b S K
902y 2 YA S & Paper 1, Pasilika lyiteractions Project, Wellington, New Zealand

“wl Gdz@l = {® 6HnAmn0 a.l O] G2 .1 arxday ¢26FNR& LyGSaN: GdSR
Pacific Economic Bullet?b(3): 4663
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* Abbott, A. and Pollard, S. (20G4ardship and Poverty in the Pagcifidanila: Asian Development Bank
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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 sizébetween 5 andLO per cent of households participate in a HtESfar large 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 coverswaezk period; whilst the enueration of households is
staggered over a tthonth period. This approach captures a better insight into changes in
diet/consumption patterns within the household than a more limited time period like-a@4r
recall method; as well as capturing changedi@t caused by seasonality (food price change and
availability)

d) Compementary data: the HIES collects coempentary demographic and income information
which can be used to identify and describe who is food insecure. This information also enables
policymakers to examine food security outcomes witlgiountry, 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 esades, 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 criticismbave beerlevded at using household expenditumllected by a HIES 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 countrgontexts where food is purchased more frequently, due to lack of cold
storage)®

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 griassvheat,
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 soyesalrcthis 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 ptied 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.

¢) Intra-household distibution: 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 shareg asietailed

*® Calculations using FAO Food Balance Sheets http://faostat.fao.org
“*®Smith, L. (2007) The Use of Household Experelurveys for the Assessment of Food Insecurity, Washington
D.C: IFPRI
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process of calculating proportional shares for different age and sex categories, informed by
international evidence (see Ann&x

d) Inter-household transfers: intehousehold contributions of food gifts, typically associated in the
Pacific Islads 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 ingiaami
regular interfamiliar 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 glealland propensity for

minor inaccuracies, using Household Income Brdenditure Surveys to estimaitadividual nutrition
outcomes offers the Pacific Islands, eB@moaa unique opportunity to improve the quality of empirical
information available on theisk factors contributing to one of the great social and economic challenges
of our time: how to limit rising obesity and NCDs with exacerbating the health issues associated with
insufficient dietary intake, such as stunting and dbinth weight. Thisapproach, 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 2013Household Income and Expenditure Survey (HIES) wdsufte comprehensive survey of its
type conducted irBamog; the last having been undertaken in 2Q0khis survey collected demographic,
income and &penditure information froml6,356 people living ia791 louseholddrom all 4regions

and 48 districtsacross tle Samoarslands 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 prblgusehold food

energy and nutrient intakefollowing the detailednethodology outlined in Annex, &nd in this section

- in order to establish the nutrient and food energy values for each household member, by household
type; and to identify the househd 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 pafimrventions appropriate

to improving household nutrition i®amoa

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

This survey identified that 7846 of the population was living in rurahd periurbanareas with only
househdds living in the district of Apia @2% of the sample) identified as urban. On average, 5
people lived in each household. 1%4f households were headed by a fem&ach household
supported an average of 3.4 dependerfigibsstence activities contrilted 15.2% to total household
income on aerage, while wages contributed®4% Wages and salaries contributed 6208f household
incomefor urban fouseholds, whilst contributing 43.5% for rural households. Subsistence income
provided only 3.4% of incomerfurban 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 popatatioment levels of
body size and level of physical activigguires the identification of the metabolic energy requirements

of an average Samoamultiplied bythe additional energy requirementsssociated with the physical
activity level of the averagSamoanTheremay bedifferences 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 consistemgowsihealth.
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 ege runs the risk of undgaroscribing the required intake
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for those sections of the population with higher activity lev€lsr this reason, we calculated an ADER
required at current levels of bodyweight and physical activity.

Humans need energy for bagaktabolism 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 inglueirt and

brain function?’ 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 thereforethe BMR, depend on age, gd#r, body size and compositiari the subject

TheBMRenergy requirements of individuals in Samoa can be calculated using the Schofield e§uation
after inputting for average weight. Unfortunately, average weight was not collected in the HIES.
However theWHO 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 thatrdmeaveight of a man aged Bl was
91.5kg, while the averagesight of a woman aged 264 was 158.7 cm and the average weight was 89.2
kg The averag male and female adult weightsin be inputted into a Schofield equation for men and
women aged 180, and aged 3660, to estimate the average BMR for adult males age®3.8n the

absence of available/current weight information for other age and sex categories, thisesttichated

the energy requirements of each age and sex category as a set proportioa afiult 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 Samoadat males and females, using average adult male and female wéfghts.

Tablel: ApplyingSchofield equation to adult male weights (Samoa 2013)

Male Schofield equation BMR (kcal)

18¢30 15.057 x 91.5 + 692.2 2069.9155

30¢60 11.472 X915 + 873.1 1922.788
Adult Male (1865) energy requirement 1996.35

*"National Health and Medical Research Council (26i8}ralian Dietary GuidelineSlHMRC: Canberra
*®FAO, WHO, and UNU (1985) Energy and Protein Requirements, Technical Repof2&eBesieva: WHO
http://www.fao.org/docrep/003/aa040e/aa040e00

*90p. Cit WHO (2014)

*|bid
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Table2: ApplyingSchofield equation to adult female weight (Samoa 2013)

Female Schofield equation BMR (kcal)

18¢30 14.818 x 89.2 + 486.6 1808.3656

30¢60 8.126 x 89.2 + 845.6 1570.4392
Adult Female (185) energy requirement 1689.4

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

energy afteBMR Humans perform a number of psical activities including occupational and

discretionary activitiesHowever on average, the main additional requirements introduced by an
AYRAGARIZ £ Qa t KeaAOlf ! OdA@AGe [ S@St o6t! [0 O2YS 7
WYl ANOA©D&Q OFy 06S dzaSR G2 SadGAYlFdGS GKS lFyz2dzyi 2F -
lifestyle, above the basal metabolic rgfEable3).

Table3: Physical Activity Level (PAL) Scores for different occupations and lifestyles

Activity description Subject description PAL Score
1. At rest, exclusively sedentary or| Old, infirm individuals. Unable to 192
lying (chaitbound or bedbound). move around freely or earn a living| ™
2. Exclusively sedentary Office emplovees
activity/seated work with littleor no ployees, 1.4¢1.5
strenuous leisure activity
3. Sedentary activity/seated work
with some requirement for Laboratory assistants, drivers, 1.6c1.7
occasional walking and standing by students, assembly lineavkers o
little or no strenuous leisure activity
4. Predominantly standing or Housewives, salespersons, waiters
. : 1.81.9
walking work mechanics, traders
. Construction workers, farmers,

5. Heavy occupational work or . .

: . ) forest workers, miners, high 2.0c2.4
highly active leisure

performance athletes

Source: Australian and New Zealand National Reference Values for Dietary ftgfyyww.nrv.gov.au/dietary
energy

Determining the additional energy requirements associated with the Physitiity Level (PAL) of the
AYRAGARIZ £ A& OFfOdd  §SR KSNB daAaAy3d GKS WYFAy | O
The 2013 HIES estimated the main activity of the 118,992 Samoans aged 15+. Using this information, it is
possible to calulate a PAL, using the midnge PAL value for each activity category (Tdple


http://www.nrv.gov.au/dietary-energy
http://www.nrv.gov.au/dietary-energy
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Table4: Average Physical Asfity Level (PAL) using HIES 202% | Ay | O A @ Xai @etnbeksyage@ M6 | G A 2 Y

National PAL (PAL
multiplier
#individuals in # after application of | individuals/#
Activity category Mid-range PAL category PAL multiplier individuals)

1 1.2 6189 7426
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 1.84

Table4 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 femalesBikR rate is multiplied bthe average PIA
(Tables 5 and 6).

Table5: ApplyingSchofield equation and PAL multiplier to determine adult male ADER

Men Schofield equation BMR (kcal) PALmultiplier ADER
18¢30 15.057 x 91.5 + 692.2 2069.9155 1.838 3805
3060 11.472 x 91.5 873.1 1922.788 1.838 3534

Adult Male (1865) energy requirement 1996.35 1.838 3669

Table 6: ApplyingSchofield equation and PAL multiplier to determine addémale ADER

Women Schofield equation BMR (kcal) PALmultiplier ADER
18¢30 14.818 x 89.2 + 486.6 1808.3656 1.838 3255
30¢60 8.126 x 89.2 + 845.6 1570.4392 1.838 2827

Adult Female (185) energy requirement 1689.4 1.838 3105

The ADER for each age and sex category db#meogpopulation can then be calculated using the Adult
Male Equivalent method (described in more detail in AnBexX hiss provided in Tabl@&. Table 7
indicates that the ADER for Samoan adult males is 3669 kcal.

Table7: The Averagéaily Energy Requirement f@amoa

0-6 7-11 Male Female | Male | Male | Female Female
months | months 1-3 4-6 7-9 10-18 10-18 1965 65+ 19-65 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 eneayy all essential nutrients fgrowth and a healthy and
active life. Sincao foods contain all the nutrienteequired to permit the normal growthmaintenance,
and functioning ofthe human body, a variety of food is needed to cover aip2ry” Q & - aivd- O NR
micronutrient needs. Any combination fifods that provides the corree@mount of dietary energy and
all essential atrients in optimal amounts angroportions is a balanced diét.

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

recommendel dietary requirement fomicroand macrautrientsas an intake level that meets specified

criteria for adequacy? The Rcommended Dietary Intake (RDI) is the daily nutrient intake level, plus

two standard deviations, that meets the nutrient requirements of all nearly alo@® 2 F G KS aKS| f
individuals in a particular age and sex grétipherefore, to express nutriémequirements 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 4,B1D, K, calcium, iron,
magnesiumpotassium 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 impagumneknt
blindness

Vitamin A is anssential nutrient neded in small amounts by humafm the normal functioning of
vision, grovth and development, maintenanas epithelial cellular integritymmune system
functioning, andreproduction® High levels o¥/itamin A are found in green leafggetablege.g.
spinach Chinese cabbage and taro ledveggllow vegetablege.g. pumpkingnd carrots), ad yellow
and orange nortitrus fruits (e.g. mangoeand papayas).

Iron has several vital functions in the body, inéhgdthe transportatiorof oxygen to the tissues from
the lungs byred blood cell hemoglobir? The primarysources of iron are thedmoglobin and
myoglobin from consumptioof meat, poultry, and fishin addition tofrom other forms (norheme
iron) fromcereals pulsesjegumesfruits and vegetables, such as taro

Humans gai energy from breaking down foudlifferent 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 cabnils, as a

*1 Moltedo et al.(2014)Op. Cit.
52 |
Ibid
*® |bid
**FAO and MO 2004)Vitamin and Mineral Requirements in Human Nutrifiglf ed. Rome: FAO
55 [
Ibid
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result, more energy dens€A joint WHO/FAO expert group established guidelines for a balanced diet,
and found that a balanced diet exists when thddaling conditions are met:

1 The proportion of dietary energy provided pyotein is in the range of 20%
9 The proportion of dietary energy providdy fats is in the range of £30%
§ Theremainderof dietaryenergy(50-65%)should becontributed by carbohgrates’

Because both under and overconsumption of sodium and fat is the cause of health problems, sodium
and fa have a RDI and an Upper LifiL).While a minimum level adfodiumintakeisrequired to

promote for cell function,excessive sodium intakeads to elevated blood pressure and increased risk
of NCDs such asrdiovascular and kidney diseases, and diabdtesUnited States Department of
Agriculture and United States Department of Health and Human Services (201 @shabvisshed that

the maximum amount of sodium that adults should consume in a singlezdhg safe Ul- is 2300 mg of
sodium which is equivalent to 6 grams oteéaspoon of salt, per d&; while the WHO recommends a
slightly lower figure of 2000mg or 5 grams per da this $udy we use the higher figure to establish
how many households are above the absolute Upper Limit for sodium consumption.

Adequate amounts of dietgirfat are essential for health; yet giveat £ontains more than twice as many
calories of energy per gm & carbohydrates and protein, excessbmsumption of fat leads more
quickly to weight gain, and associated health problemsefréih in saturated fats (ogroducts and

fatty cuts of meat, such as corned beef and lamb flaps) raises cholesterol legigisiaforNCDs such as
cancer® diabetes® and heart diseas& On averageindividualsshould not consume more than 308%
their energy from fat, particularly if it is high in saturated fatty acids which are derived primarily from
animal sources.

TheRDlvaluesfor protein, vitamin Aand iron and Upper Limits (UL) for fat and sodiare provided in

Table8, along with the ADER. The ADER is tsedlculate RDI fgorotein, as well as th&pper Limits

(UL)for fat, using the recommendatiothat at least 10% of energy intake should come from protein,
and thatno more than 3@ ofenergy intakeshould come from fat

% bid

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

*8U.S. Department of Agriculture and U.S. Department of Health and Human Service<D{2eir9)Guidelines for
American201Q, 7th Edition, Washington, DC: U.S. Government Printing Office

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

® World Cancer Research Fund/Ameri¢astitute for Cancer Research (19%080d, Nutrition, and the Prevention

of Cancer A Global PerspectiWorld Cancer Research Fund/American Institute for Cancer Research, Washington,
D.C., pp. 216251
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Table8: Recommended Dietary Intake (RDI) and Upper Limit (UL) of key macro and micronutrients

0-6 7-11 Male Female | Male | Male | Female Female
months | months 1-3 4-6 7-9 10-18 10-18 19-65 65+ 1965 65+
Vitamin A*RDI
(> Rlay) 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
1500 1500 1500 1900 | 1900 | 2200 2200 2300 | 2300 2300 2300
(mg/day)
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

Source: WHO and FAO (2002) Hurdaamin and Mineral Requirements, part of a joint FAO/WHO expert
consultation, Bangkok: FAO

F o 2A0FYAY 'Y £AGFYAY ' @I tdzSa NS aNBO2YYSYRSR al¥S Ay
deficiency, allow normal growth, but does raltow for prolonged periods of infections or other stresses.

**[ron: The RDwas set by modang the components of iron requirements, estimating the requirement for

absorbed iron at the 97.5th centile, with use of an upper limit of 14% absorption3eyeharolds and 18% for

other ages, and rounding; and an upper limit of 10% absorption, and roufidirgabies aged-11 months.

The RDI for-® months was calculated by multiplying the average intake of breast milk (0.78 L/day) by the average
concentratbn 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 waastablished based on 30% of dietary energy coming from faaricaverage daily kcal intake

of 3040

2.5 Estimation of nutrition levels per capita

TheSamoarHIES collected consumption data at an aggregated household level. However, RDI, UL and
ADER values are calculated on an individual basieg Adult Male Equilent (AME) ratesA more

detailed explanation of the methodology for calculating AMEs and the AME values used for each micro
and macronutrient, for each age and sex categ@yrovided in Annex.

2.6 Establishing edible portions of fresh and unprocessed food items
LY 2NRSNJ G2 O2y@SNI (GKS Wik a LzZNOKI aSRrRs@amoatbt 0 @2 f dzvy
their edible portion (EPJollowing the methodology explained in Ann&x

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 datand the resulting tableand mapsare provided in Chapter.& his allows the

study to compare nutrient intakes across different subpopulations wigamoaor compare different

kinds of householddvore information on how these variables were constructed is provided in ABnex
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2.8 OLSRegression analysis

Multivariate regression tdmiques 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 factofdie outcome of thisnalysis is provided in
Chapter 5More information on the methodology to undertake this OLS regression analyssvided

in Annex 3.

In order to make the result of the modeling more robust across tk# &egression equations, the
study team underto& a series of measured.he 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 luotgden 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 2,twell below the suggested caff

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 prdulbed a
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 tantol 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%f AME calorie distribution, were removed from the model. Thither 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 asumed, the sample reduced by 2%. The calculation of the
attrition weights and a description of the kernel density differences prior to and following this

WIENRYYAYIQ 2F (KS K2dza8K2fR &aSiG> Aa LINRPOARSR Ay

29 Food Rankings

To identify important itens in the typicafood expenditurebaskets of households Bamoathis study
produced rankings of food3his study identifies which foods were most important as a proportion of
household expenditure and nutrient intake type, for urban and rural househaldd for households
satisfying and not satisfying nutrient intake requiremenile outcome of this analysis is provided in
Chapter 6. More information on the methodology to select these food baskets is provided in Znnex
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2.10 Identification of an optimum food basket

One of the objectives of this study is to identify a {o@st bundle of food that meets all the daily
recommended nutrient intakes, and the total cost of purchasing that buridiedentifythis optimum

basket of food items at the lowegbssible cost, we used linear programmihgnear 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 cotstfaihese
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 atdowl

that collectively meetll the nutrient intake requirements for a healthy didthe outcome of this
analysis is provided in Chapter 7. More information on the methodology to select this optimum food
basket is provided in Anné&x

% Robert Dorfman, Paul A. Samuelson, and Robert M. Soldinear Programming and Economic Analysiislew
York: Dover Publications, 1987).



31

3. Descriptive Tables

3.1 Differences in nutrient intake levels by region

Table9: Difference indaily, per capita (AMEaccess tanicro and macronutrients, by region

Calories Sodium Protein Iron Vit. A
(kcal) Fat(g) (mg) (9) (mQ) (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

Table9 indicates thataverage intake of Calories is 3509 kcal, and that Calorie intake is lower in urban
(Apia)andpedzNB 'y o6b2 ! LJ2fdz0 NBIA2ya GKFY Ay NUzNIF f NBIA
consistent with the higher proportion of household members a@Bdind 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 thdowest among members of households in Apia is (2725 kcal) and highest among households
f20F0SR Ay G(GKS M488kaal) 2F ! L2t dzQ NBIA2Y

Table(9) indicates that fat consumption is lowest in the parban region of NW Upolu, and highest in
Savaii. Fatonsumption in Apia is the second highest of the four regions, at 101 gfidrissintake

indicates that the level of fat consumption is, on average, higher than the recommended Upper Limit of
30% of total energy coming from fahoting thatthere are 9 chories in every gram of faand 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 thatotal 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(2@82mg), well above the

recommended Upper Limit of 2600mg, per capitM@ per day. Further, Tabl® 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.

t NPGSAY O2yadzYLWiA2y A& KAIKSAG FY2y3d K2dzaSK2f Ra A
Savaii; whilst lowest in the peurban region of NW Upolu, and second lowest in Apia. These findings

indicate that protein consumption is higherinth@ 2  WNXzNJ £ Q NBXIA 2y & S -udahY LI NBR
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. TaBladicates that access to sufficientgbein
intake is not a significant national problem in Samoa.

Table9 indicates that average iron intake is lowest in Apia, (and next lowest in NW Upolu) and highest in
0KS wwSaid 27F ! LRftdzQ NBIA2YS (GKSy { I ibhdoAsdmptioh 6t S o
(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 &rage.

However, the results for Vitamin A presentedliablel0indicate 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 dapelow the recormended daily intake of 600ug. Further, Ta8le
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

Figurel: Map of per capita (AME) daily Calorie (kcal) intake by district

SAVAII ISLAND . W*@*E

APOLIMA ISLAND
® UPOLU ISLAND

MANONO ISLAND

Mean Caloric Intake (AME)
I 10w - <1900

I 1,900 - <3,200

[ 3200-<4,200 5
I 4,200 - <5,500
I 5.500 and over kilometres
Scale: 1:431.200

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

{FrY2I Q4 ny RAAGNAROGAa® aSYOSNB 2F K2dzZaSK2f Ra Ay RA
(<1900 kcal per day, coloured green) have access $ahesm 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
requirementsedt 6 f AAKSR Ay GKS !'59wd CAIdZNBE m AYyRAOFGSaA i
intake: Aana Alofi [district 9) andAnoamaa Eadgdistrict 20) on Upolu, as well &maleleaga I{Uistrict
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32),Faasaleleaga Idistrict 33) and~alealupqdistrict42) on Savaii. Figure 1 illustrates that 4 districts
KFE2S | WKAIKQ | Kphith [HS | LaldistAcNI®)Sindkay O Fohafidistrict 22) on
Upolu, as well aGagaifomauga (district 38) andPalauli Wes{district 45) on Savaii.

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

w‘@,n
SAVAII ISLAND

UPOLU ISLAND

Mean Fat Intake (AME)
- less than 40

[ 40t 65

[ 65t 90

I s0to120 0

I 120 or more e —
kilometres

Scale: 1:440,000

Figure 2 illustrates daily per capita (AME) fat intake levels, on average, atfossY 2  Qa RA & 4 N& O 2
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 anage 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 intalalauli East (district 48), Gagaemauga | (dis34), and

Faasaleleaga Il (district 31) on Savaii, as well as Lotofaga (district 16) and Siumu (district 8) dfoUpolu.
RAAGNAOGA 6SNB T2dzyR G2 KIFE@S | WwWi246Q Aydar1S 2F% 7T

This map indicates that on average, households in all districts have accefficterdufat intake. This
map perhaps far more clearly illustrates that average fat intake is in the higher,randés above or
near to the upper limit in most districts.
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Figure3: Map of per capita (AME) dailyodium(mg) ntake by district
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Figure3 illustrates daily per capita (AMBddiumintake levels, on average, acradb{ I Y2 | Q& RA & (i NJA C
Members of households in districts where averagdiumconsumption is low G00milligrams per day,

coloured green) are whergodiumintake isless tharthe recommended daily minimum intake for adult

males while members of households in districts wheadiumintake is highX2300 milligrams per day,

coloured red) are whersodium consumption is higher than the recommended ddiper 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 | (district 30), Faasaleleaga Il (district 31), Faaleleaga Il (district 32) and

Faasaleleaga IV (digtr 33)on Savaii, an@agaemauga(tistrict 23) on Upolyg 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 propecell functioning (500mg or more). The far more pressing national health issue
is the number of districts where averagodium intake is above the upper limit.
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Figured: Map of per capita (AME) dailgrotein (g) intake by distict
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Figure4 illustrates daily per capita (AMBloteinA y i { S f S@Sf ax 2y | dSNIF 3S3
Members of households in districts where averggetein consumption is low @0 grams per day,
colouredred) are whereprotein contributesless than 10% of average energy requirements (ADER);

while members of households in districts where averpgeein intake is high¥270grams per day,
colouredgreen) are whereprotein contributes more than 30% of average energy requirements (ADER).
Figue 4 illustrates that 5 districts have a low protein intakaaleleaga I{Histrict 32),Faasaleleaga IV
(district 33) and-alealupqdistrict 42) on Savaii, as well Aana Alofi (district 9) andGagaemauga |

(district 23) on Upolu. No districts wefeund 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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Figureb: Map of per capita (AME) dailyon (mg) intakeby district
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Figure5 illustrates daily per capita (AMEYNA y i 1S t S@St ax 2y | @SNF IS
Members of households in districts where average consumption is low &milligrams per day,
colouredred) are whereron intake isless tharthe recommended daily minimum intake for adult

males while members of households in districts whénen intake is highX¥45milligrams per day,
colouredgreen) are wherdron consumption is higher than the recommended daily safe Upper Limit fo
an adult maleFigure 5 illustrates that there afeve districts where average iron intake is lodana

Alofi I (district 9)Anoamaa Eagtistrict 20)and Gagaemaugédistrict 23)l on Upolu, and-aasaleleaga

IV (district 33) andralealupqdistrict 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.

ONJ
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Figure6: Map of per capita (AME) dailyitamin A(ug) intake by district
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Figure6 illustratesdaily per capita (AMBjtamin AA y G { S  S@Sfax 2y | dSNI 3
districts.Given that the mean intake of vitamin A is below the level recommended for Samoan males,
Figure 6 provides two colotrands below the recommended intake level in order to also identify those
areas where intake is lowestlembers of households in districts where averagamin Aconsumption
isextremelylow (300 micrograms per day, coloured) are wherevitamin Aintake isless tharhalf

the recommended daily minimum intake for adult malegile members of households in districts

where averagevherevitamin Aintakeis low (600micrograms per day, colouregpink) are where

vitamin Aintakeis below the recommended mimum, but more than half that rateMembers of
households in districterhere averagevherevitamin Aintakeis high £30@® milligrams per day,
colouredgreen) are wherevitamin A consumption is higher than the recommended daily safe Upper
Limit for an adulmale. 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 recommendadinimumlevel (600microgramswith the remaining 37 districts
with an intake between 300 and 600mg per day. Members of householdd@vat a vitamin A intake

that is less than half of the recommended level for adult males are in the following distrasta: Alofi |
(district 9),Anoamaa Eaddistrict 20) andsagaemauga(tistrict 23) on Upolu; anBaaleleaga Ill

(district 32),Faasaleleaga IV (district 3#)d Gagaifomauga(Uistrict 37) on SavaiMembers of
households thahave a vitamin A intake that is above the recommentdse| for adult males are in the
following districtsPalauli East (district 48), Gagaemauga | (districte8®)Gagaifomauga (Histrict 38)

on Savaiias well as Lotofaga (district 16) and Siumu (district 8) on Upolu

This map clearly illustrates thet2 6 @A G YAY | O2yadzYLJiAzy Aa +y

Sz |



38

Figure7: Map ofshare of households idlistrict whose current food intake satisfies the recommended nutrient
intake minimums and maximums

Figure7 illustratesthe share of households in eachfofr Y2 I Q& npwho Have adtdsdtdaidiet
which satisfies all the recommended nutrient intake minimums and maximums establishe®imere
average, only 14% of households (per district) had access ta wligh satisfies the recommended
Ydzi NASYyd Ayar1S tS@Stad CAIdZNB ¢ AffdzadNI GSa
(colouredred) when 10% oress of households have access to the recommended intake jlevile
satisfaction of these nutrient recommendations (colougréen where22% omore of households
have access to the recommended intake levieigure 7 illustrates that there amightdistricts where
satisfaction is less than ¥ (low): Aana Alofi (didrict 9), Lotofaga (district 16)Aleipata Itupa (district
18),Aleipata Itupa (district 19)and Anoamaa Eagtistrict 20) on Upolu as well &agaifomauga |
(district 37) Vaisigano Weddistrict 41) andPalauli Wes{district 45)on Savaiiln 20districts, the share
of households satisfying all the set nutrient requirements is betwEg¥band 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 thre30% of households sstying the recommended minimums.
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