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"Nutrients can dramatIcally affect overall health, chIld survival, prOdUCtiVIty, and mental 
performance. The human and economic value of addressmg nutnent deficiency far surpasses 
the cost of interventIons, some of which are estImated at only a few rupees per person per 
year. The reduced burden of illness, death, and poor mental and physIcal capacIty that can be 
brought about by remedying nutrient deficienCIes represents a saving to familIes and 
communities, [as well as] agnculture, educatIon, industry, and other sectors that rely on 
human resources." 

Anonymous 

An important advantage of deahng with nutnents is theIr avaIlabilIty A range of program 
optIOns exists to make people aware of nutnent aVaIlablltty, based on varying conditIOns 
across countries. Nepal cannot be an exceptIOn. Everyone mvolved m savmg and Improvmg 
the lives of mothers and children - from polIcy makers to food-for-work workers, 
academIcians, and voluntary health workers - all can make a dIfference. 

Anonymous 
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FOREWORD 

The promotion of vegetables, frUIts, and high-value cash crop production has been an important 
strategy for increasing the income and nutntlOnal status of rural people In Nepal dunng the past decade. The 
United States Agency for InternatlOnal Development (US AID) has been provIdIng grant aSSIstance to rural 
Nepal through the Vegetables, FruItS, Cash Crops, and Ammal Products (VFCI A) Project In selected 
potentIal pocket areas of Rapti Zone dunng the last several years 

USAID is now expanding Its pilot approach WIth VFC/A to encompass a larger project, the Market 
Access for Rural Development (MARD) Project Through MARD, USAID Intends to have a greater Impact 
in Raptl Zone, as well as the Surkhet, Datlekh, and Jajarkot DIstncts of Bhen Zone. USAID contracted 
Development Alternatives, Inc (DAI), which In turn subcontracted the Agncultural Projects SerVIces Centre 
(APROSC), to conduct a senes of studIes to measure the effect of prevlOus InterventIons and serve as a 
baseline for the MARD project. ThIS report examInes prevlOus mterventions' Impact on food consumption 
and nutritional status among chIldren from 12 months to 59 months of age, and among the entire famIly, In 
the interventlOn areas. The research team also measured food consumptIon patterns m the three 
aforementioned districts of Bhen 

APROSC would like to express Its deep appreCIation to DAI for entrustIng us to conduct these 
important studies, as well as to USAID for Its contmued cooperatlOn WIth APROSC. I would lIke to thank 
Drs David Nelson, Ken Swanberg, and John Bowman, as well as Ms Mary Lineahan and Ms. Bagle 
Sherchand for theIr professlOnal Input and support In completIng thIS study. I would also hke to thank Ms. 
Molly GIngench, Mr. JIm Gmgench, Ms. Judy Hollander, and other USAID personnel for theIr valuable 
help. Thanks are also due to Messrs Ram Shrestha, Pawan Maskey, Subarna Shrestha, Madhav Gautam, and 
Satlesh Neupane, a~ well as Dr. Badn Kayastha and Mr Tika Pradhan for theIr cooperatlOn dunng the course 
of thIS study. 

I would like to commend the fieldwork completed by Messrs Surya Adhlkan, Subarna Shrestha, 
Madhu Bhattarai, and Chiranjibi Sharma along WIth the work of theIr team members I would hke to thank 
Mr Raja Singh for hIS dedIcated computer work and Messrs Janak Upadhaya, Khagendra Basnyat, Ananta 
Parajuh, and Ktshor Gyawah, and Mrs. Uma Baral, Mrs Sarna Pradhananga, and other APROSC support 
staff for their contmuous help In completmg thIS study 

Finally, I would hke to thank Dr Bhakta R Dahal for hIS dedicatlOn m successfully completIng thIS 
report, and Dr. lanardan Khatn-Chhetn for coordmatmg and takmg overall responslbIhty for thIS study 

Dr. Shyam Krishna Poudyal 
Executive DIrector 
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EXECUTIVE SUMMARY 

The promotIon of vegetables, frUltS, and hIgh-value cash crop productIOn has been an Important 
strategy for increasmg the mcome and nutntIOnal status of rural people, particularly m the hIll 
regIOns of Nepal, dunng the past decade. USAID's Vegetables, FruIts, Cash Crops, and Ammal 
Products (VFCI A) Program served as a pIlot project to mcrease mcomes and nutntIOnal status of 
rural people. This pIlot project was successfully Implemented m selected pockets m the five dIstncts 
of Rapti Zone m Nepal. To examine the VFC/A program's nutntional and mcome Impact on the 
lives of the target populatIOn, and at the same tIme record theIr nutntIOnal and mcome status, USAID 
commissIOned a baselme survey called the Income and NutntIOn Status Baselme Survey (INBS). 

The !NBS was conducted by APROSC for USAID under a larger RegIOnal Agnbusiness Project 
(RAP) mitIative known as the Nepal MId-Western Development RegIOn BaselIne Survey ACtIVIty 
(MWDR-BSA). The INBS compnsed two surveys: the Food ConsumptIOn and NutritIOn Baselme 
and Impact Assessment (FNBIA) survey, and the Income Survey ThIS report presents findings from 
the FNBIA survey only; the findmgs from the mcome survey are presented m a separate report 1 

The FNBIA survey, conducted m 1996, had three mam obJectives. (1) to provIde baselme 
information on the nutntIOnal status of the target populatIon, (2) to evaluate the nutntIOnal status of 
chIldren ages 12 to 59 months (mdex chIldren), and (3) to evaluate the adequacy of nutnent 
consumptIon of mdex chIldren and famIly members m terms of total vltamm A, total protem, and 
total calories. 

Selected pockets were identified by No-Fnlls Consultants, Inc, the firm that Implemented the 
VFC/A program. Wlthm these pockets, households were randomly selected from among those 
participatmg in the VFCI A program. Households m Bhen Zone were randomly selected from those 
that live m altitudes and distances correspondmg to Rapt! Zone A total of 900 target households 
were selected for the INBS survey, but only 854 households were part of the effective sample for the 
FNBIA survey. Of the total sample, 70 percent were from the mterventIOn areas (Rapti), whereas 30 
percent represented the nonmterventlon areas (Bhen) and served as a control group In selectmg the 
sample, only those households WIth at least one mdex child (chIld belongmg to the 12-to-59-month 
age group) were conSidered elIgIble NutntIOn and income surveys were conducted on the same 
households simultaneously 

Detailed household- and mdlvldual-Ievel data were collected on crop productIOn, crop acreage; 
croppmg patterns, income sources, mcludmg remittances and family assets; food consumptIOn; food 
expenditure patterns; nutntlonal status, and morbidity mdicators. 

Food consumptIOn mformatIOn for both the famIly and index chIld was determmed by usmg the 
24-hour recall method On-the-spot measurement of food items was done using mternatIOnally 

I "Household Income Survey of Rapt! and Bhen Zones, Nepal" May 1997 RAP Techmcal Report No 
14, Development AlternatIves, Inc (DAI), Bethesda, Maryland, USA 
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accepted equipment. Nutrient consumptIon analyses were conducted for at least one child per 
household; anthropometnc measurements were recorded only for the mdex chIld 

The nutntional analyses conducted under FNBIA show that both stuntmg (height-to-welght) and 
wastmg (weight-to-heIght), two key mdlcators of malnutntIOn, are a senous problem m Nepal. The 
data show that almost one out of every two index children living in the plains IS stunted. The 
prevalence of stunting is even more severe III the hill areas of Raptl and Bheri. Compared with those 
living in the plains (elevations below 1,000 meters), the data show that the mcidence of stuntmg IS 

approximately 20 percent greater among mdex chIldren hvmg at altItudes above 1,000 meters 
When compared by distances, the incIdence of stuntmg IS most severe (70 percent) among chIldren 
hving withm one-half to one day's walk of the closest road ChIldren ages 48 to 59 months are the 
hardest hit: one out of every 1.4 chIldren m thIS group ]S stunted 

Stunting is hIghest (73 percent) among the TIbeto-Burman-and-related ethmc group, followed 
by Matwahs, Chhetns, and Bahuns Conversely, the Chaudhans expenence a much lower IncIdence 
of stuntmg (37 percent) ThIS is not to say that stuntmg is not a problem among the Chaudhans; m 
fact, the prevalence of stuntmg among thIS group IS also qUIte hIgh, with one out of almost three 
children stunted. 

Wasting is also qUIte severe among mdex chIldren, partIcularly among those hvmg m the plams 
and low hills, where one of every eIght chIldren (12 percent) IS afflIcted Wastmg IS less severe 
among those livmg above 2,000 meters (6 percent). Wastmg, for some reason, is also most severe 
among those chIldren (13 percent) hving one-half to one day's walk from the nearest road The 
incidence of wasting IS most severe among chIldren ages 12 to 23 months, WIth about 2 of every 10 
children in that age group suffermg from the condItIOn However, wastmg was found to decrease 
with an increase m age, in contrast to stuntmg, whIch increases WIth age. 

Acute malnutritIOn (wastmg) IS most prevalent among chIldren belongmg to the Chhetn, 
Matwali, and Chaudharl groups. In the sample, wastmg was least frequent among Bahun and 
TIbeto-Burman chIldren. 

In Nepal, wastmg IS mamly a result of protein-energy malnutritIOn The underlymg causes of 
protem-energy malnutntIOn are low qualIty of protem, msufficIent levels of energy consumptIOn, and 
lack of access to sufficIent vanetles of nutnent-nch foods These shortfalls are exacerbated by 
increased suSCeptIbIhty to mfectIOn and mfestatIOns resultmg from the country's madequate and 
inaccessible health-care services. Lack of adequate health care exposes the vulnerable, mostly 
children, to diseases The state of wasting, when extended for longer penods, can lead to chromc 
malnutrition or stuntmg. 

Protem-energy defiCIency IS also closely assocIated WIth defiCiency in Important nutrIents such 
as vitamm A. VItamm A defiCIency IS the most common cause of preventable chIldhood blIndness 
and IS also hnked With increased nsk of childhood morbIdity and mortalIty Even moderate levels of 
vitamm A deficiency reduce the effectIveness of the immune system, makmg children more 
susceptible to measles, dIarrhea, and respIratory mfectIOns ThiS study found that adequate 
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consumption of the nutrIents under study - vitamm A, protem, and calones - IS dIrectly correlated 
with altItude and dIstance, wIth an mcrease m adequacy correspondmg wIth an mcrease in elevatIOn 
and remoteness. ThIS findmg corroborates natIOnal figures, WhICh show that Nepal's southern 
dlstncts are vltamm A defiCIent. 

When companng the adequacy of nutnent consumptIOn by castes, the Tlbeto-Bunnan-and­
related groups were found to consume the most adequate amounts of calones and protem, with the 
Bahun and Chhetn groups consummg the hIghest amount of vitamm A The Chaudharl mdex 
children consume the least of all three nutnents Children ages 12 to 23 months across all caste 
groups were found to be worst off m tenns of calonc and protem mtake, whereas chIldren ages 36 to 
47 months are the worst off m terms of vItamm A consumptIOn However, familIes m general were 
found to consume more adequate levels of nutnents than do chIldren 

Factors influencmg nutntlonal status of chIldren other than nutrient consumptlon were also 
studied. Such non-nutrient factors as Illnesses were studIed because children m Nepal are vulnerable 
to many illnesses that deplete nutnents and energy Among the most prevalent are diarrhea, fever, 
measles, and respiratory infectIOns. In thiS study, only the prevalence of diarrhea and fever were 
recorded. The survey also obtamed mfonnatIOn on mght blmdness dunng pregnancy and the 
practice of breast-feedmg. The results mdlcate that the highest prevalence of dIarrhea and fever IS 
among children, mostly ages 12 to 23 months, hvmg m high altItudes and remote areas 
Susceptibihty to both diarrhea and fever among the sampled children was found to decrease WIth 
age. 

Given the importance of IOdme m the human dIet, the study team also measured IOdme 
consumption levels among the sampled households Iodine content was estlmated by analyzmg 
edible salt, the pnnclpal source of IOdme m Nepal Iodme content vanes by type of salt, where It 
was purchased, and how 11 IS stored. Whereas powdered salt was found to retam the most IOdme of 
all salt, it was the least consumed, reflectmg perhaps the problem of IOdme defiCiency in the hills of 
Nepal. It is not surpnsmg, therefore, to find that across all elevatIOns and distances, most of the salt 
consumed by households contams 7 or fewer parts per mllhon of IOdme 

The impact of VFCI A on food consumptlOn patterns and nutrItlOnal status among chIldren 
indicates that posItive results have been achieved Fmdmgs show Improvement, however modest, m 
the nutritIOnal status of famthes and chIldren participating in the program. Even at this early stage of 
development, VFCI A has had a posltlve Impact on the lIves of the participants. A more detailed 
analysis conducted at a later penod Will hkely demonstrate a more VISible, measurable Impact on 
health and nutrition. 
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CHAPTER ONE 

INTRODUCTION 

The United States Agency for InternatIOnal Development (USAID) has been actively 
providing development assistance to Nepal for several decades. A major proportion of this assistance 
has been directed toward Raptl Zone m Nepal's midwestern development region (MWDR). More 
recently, USAID's development plans have mcluded extendmg Its support beyond Rapti to adjoming 
zones as well, under Its Market Access for Rural Development (MARD) ProJect. To support the 
Implementation of its plans, USAID, through Development Alternatives, Incorporated (DAI), 
decided to conduct a baseline survey to record the eXlstmg nutntional and income status of the target 
population, and to determme the extent of the impact on income and nutntlon of previous 
interventions in and around Rapti DAI, a US-based consulting firm, contracted Agricultural 
Projects Services Centre (APROSC) to execute the baselme survey, called the Income and NutritIOn 
Status Baseline Survey (lNBS), and to assess and evaluate the impact of previous activities in the 
identified target areas. 

The Food Consumption and Nutntion Baselme and Impact Assessment (FNBIA) survey is 
part of the overall INBS informatIOn base The report provides mformatlOn on food consumptIOn 
and nutritional status among chtldren between the ages of 12 and 59 months hvmg m the mtervention 
areas in Raptl and in randomly selected areas of Surkhet, Datlekh, and Jajarkot Dlstncts of Bheri 
Zone. It also provides detailed mformatlOn on food consumptIOn patterns among the households in 
the same surveyed areas. 

The interventIOn areas are defined as those locatIOns where at least one of the several 
activities of USAID's existmg Vegetables, FrUIts, Cash Crops, and Animal Products (VFC/A) 
Project, such as off-season vegetables, vegetable seeds, fruit, and animal products production, were 
promoted based on their potential and SUItabIlity to the areas Given that these actiVities operated 
with the objective of Improvmg the socioeconomic status of area residents, these development 
interventions are expected to have had some influence on the general health and nutntlOnal status of 
the people living in the mtervention areas 

Improvement in economIc status mfluences food consumption patterns Improvement m 
food consumption, m turn, IS hkely to show Improvement in a populatIOn's overall health and 
nutritional status. Because health and the development process are intrinSically hnked, factors 
determinmg cause-and-effect relationships are prerequiSites for maXimIzing health benefits and 
contributing to formulatmg effectIve and effiCIent future development actiVities and projects With 
this in mind, food consumption patterns and nutritional status were mcluded for study in the baseline 
survey_ 

Bheri and Raptl are adjacent to each other, and both belong to the MWDR of Nepal. In 
addition, the two zones share many cultural and social SimIlarities However, Bheri was neither a 
part of US AID's Raptt Integrated Rural Development Project (IRDP) nor of the VFC/A project As a 
result, Bheri proved to be the perfect "control" for this study, servmg as a reference for comparing 
the impact of previous Interventions In Raptl 
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BACKGROUND 

NutritIOnal status, irrespectIve of age and sex, depends on the interactIOn of two prmclpal 
factors: food consumptIOn and Illness (see Figure 1). These two factors m tum depend on several 
other factors, acting independently or m concert, as illustrated in FIgure I Thus far, nutntlon 
promotion activities have focused more on consumptIOn, illness and other factors leading to It have 
received little attention. This practice Isn't surprIsing because the prevailing perception in Nepal is 
that poor nutritional status is the result of inadequate food intake. This belief is further reinforced by 
existmg ignorance as to the importance of vegetables and fruit in one's dIet. Consequently, poor 
nutritIonal status continues to be addressed by increasmg food volumes and the frequency of feeding; 
other factors go unattended. The absence of an approach that integrates both food consumption and 
factors leading to Illness has led to the formulatIOn of nutritional programs that are curatIve only. 
There is an acute need for programs that promote nutrItion in totality. 

Planning and programming actIvities dealing WIth improving nutrItIOnal status call for 
addressing nutritional issues for the entire population. However, bemg constramed by limited 
resources and time, this study focused only on the most vulnerable groups. A vulnerable group IS 
defined as a group of mdividuals that falls withm that critical age range m which the long-term effect 
of malnutrition is most severe In most cases, children invariably fall within this group; hence the 
selection of children between the ages of 12 and 59 months as the main focus of this study. 

Protem, calories, and vitamm A were identIfied as the most Important indIcators of 
nutritional status and thus were selected as the focus of the study. ThIS IS not to say that other 
nutrients, such as carbohydrates, fat, minerals, other vitamins, and fiber, are not equally important for 
improved health and nutrItional status 

Nepal is an agrIcultural country However, despite its agricultural base, the nutritional status 
of the Nepalese people IS one ofthe worst In Nepal's region of the world (see Table 1) As shown in 
Table 1, principal indicators of nutrItional status, such as stunting and average weight, are worse in 
Nepal than among neighboring countries, Implying the continuIng serIousness of this problem. The 
extent, severity, and consequences of such nutritional deficiencies are well recogmzed. As a result, 
nutrition promotion actIvitIes in Nepal have been in operation since 1975. But the rate of 
improvement in nutritIOnal status among the populatIOn has not taken place at a satIsfactory rate, and 
in some places it has even deterIorated (see Table 2) Consequently, HIs Majesty's Government of 
Nepal has given high priority to health and nutrItional actiVities. Goals, poliCies, plans, and 
implementation strategles based on limlted studies have been worked out and are 10 the process of 
being implemented. The findings from the present study are expected to strengthen future 
implementation strategies geared toward achlevmg the nutritional goals for the natIOn as a whole, and 
for Rapti and Bheri in particular 
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Table 1 
Prevalence of Malnutntlon In Children under 5 Years of Age, by Country 

Underweight Wasting Stunting EA 
Country (Percent) (Percent) (Percent) (Percentlp/d) 

Nepal 70 14 69 100 
Bangladesh 67 25 17 88 
Bhutan 38 4 56 128 
India 69 NA 65 101 
Pakistan 40 9 50 99 
Sri Lanka 38 16 24 

1 E A percent/p/d= Percentage energy adequacy per person per day 
Source. The State of the World's Children, UNICEF, 1996 

Table 2 

101 

Nutntlonal Status by Development Region Comparative View 
(1975 vs 1986) 

1975 W/A 1986 W/A 
Malnutntlon Malnutntlon 

Total Severe Total Severe 

Eastern Hills 929 59 834 122 

Central Hills 942 51 814 69 

Western Hills 923 31 773 27 

Far Western Hills 951 6 1 919 126 

Source Children and Development National Plan of Action for the 1990s, 
National Plannrng Commission, Kathmandu, Nepal 1992 

Furthennore, there is also the belIef in Nepal that measles IS a pnncipal non-nutntlOnal factor 
affecting nutntional status As a result, health-care facIhues and nutnttonal programs have been 
promotmg vaccination campaIgns. Thus far, approxImately 32 percent of Nepalese chIldren have 
been vaccinated (see Table 3) The low vaccmatlon rate mdlcates that more than 68 percent of the 
country's chddren contmue to be exposed to measles The presence of such a hIgh number of 
vulnerable chIldren further reIterates the need to promote an mtegrated approach that emphasizes 
both food consumption and Illness 

Table 3 
Nutntlonal Status of Children In Nepal 

Measles Measles Attack 
Stunting HI A Wasting W/H Vaccination Rate (%) 

Coverage (%) 

64 55 32 12 

Source Nepal Multiple Indicators Surveillance Survey, Natronal Planning Commission, 
Kathmandu, Nepal 1996 
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Sample size for this study was determmed by factors such as time frame and aVaIlable 
resources. As a result, a representative sample of households from pocket areas partlcipatmg in the 
VFC/A project in all five distncts was selected Because Bhen had had no prevIous mterventlOns, 
the study team selected as the control group households from three Bhen dlstncts (Surkhet, Dailekh, 
and JaJarkot) that are Similar to dIstncts m Raptl. General charactenstIcs of the dlstncts surveyed are 
presented in Table 4. 

Table 4 
General Charactenstlcs of Sample Distncts 

Density of Human Development VFC/A Sample 
Area Population 1 

Index2 Households3 Households 

Raptl 

Dang 120 53 171 108 
Salyan 124 64 318 162 
Pyuthan 134 50 300 108 
Rukum 54 65 136 162 
Rolpa 95 63 184 108 

Shen 
Surkhet 92 33 - 102 
Dallekh 124 67 - 96 

Jajarkot 51 73 - 54 

1. Number of people living In area per square kilometer, according to 1991 data from the Central Bureau of 
Statistics, Kathmandu, Nepal 

2. District rankmg based on human development, With the smaller the rank the better the dlstnct Kathmandu, bemg 
the best, has a rank of 1, accordmg to S Thapa In "A Human Development Portrait of the 75 Dlstncts m Nepal" 
The RISing Nepal, June 1995 

3. Number of households vIsited dunng the survey m the VFC/A pocket areas and Identified by No-Fnlls 
Consultants, the executmg agency 

Rapti and Bhen Zones m the MWDR of Nepal extend from mner teral m the south all the 
way to the snow-covered mountams m the north Map 1 shows admmlstratIve and geographICal 
locations, as well as the altitudes of the surveyed areas and sites. 

Because type of food productIOn vanes by altitude, It IS assumed that the nutntlOnal status m 
the surveyed localIties vanes as well As shown m Map 1, the localIties surveyed for thiS study fall 
into four different altitudes. below 1,000 meters, from 1,000 to 1,500 meters, from 1,50 1 to 2,000 
meters, and above 2000 meters. 

Food consumptIOn patterns are mfluenced not only by changmg lIfestyles, but also by such 
factors as access to roads and commUnIcatIOn systems Therefore, the distance of a house or 
homestead from the nearest road head IS another locatIOn van able considered to have some effect on 
nutntlOnal status. In thiS study, distance IS categonzed mto three groups less than half a day's walk 
from house to the nearest motorable road head, between half and one day's walk to the nearest road 
head, and more than one day's walk to the nearest road head 

The IRDP and the VFCI A project must have had some effect on the mcome-generatmg 
behavior of the people m Raptl The effect on mcome-generatmg behaVIOr m tum must also have 
affected food consumptIOn patterns, which may be reflected In nutntlOnal status The difference 
eVidenced from the companson of nutntlOnal status between Rapti and Bhen households suggests the 
impact of the interventIOns m RaptI 
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The baseline survey collected both nutntlOnal and mcome data. Simultaneous econonuc 
data collected from the same households provIded an opportumty to look at nutntlOnal Issues from an 
economic perspectIve as well Nonetheless, thIS report presents mformatlOn only on nutntlOnal status 
m Rapu and Bhen; infonnatlOn on the general economIC status of reSidents of Raptl and Bhen can be 
found in a separate report) 

OBJECTIVES 

The overall objectives of thIS study are to prOVide baselme mfonnatlOn for MARD project 
actiVIties and to examme the Impact of the VFC/A program on the nutntional status of chIldren m the 
study area. The speCIfic objectives of the nutntlOnal component of the basel me survey are to: 

1. Evaluate the nutntional status of mdex children; and 

2 Evaluate the adequacy of nutnent consumptIOn for the mdex chIld and fanuly m tenns 
of total protem, total calones, and total vltanun A. 

I See "Household Income Survey of the Raptl and Bhen Zones, Nepal" RAP TechnIcal Report No 14 Bethesda, 
Md Development Alternatives, Inc, May 1997 
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CHAPTER TWO 

METHODOLOGY 

As noted m Chapter One, the FNBIA survey IS part of the broader Income and NutntIOn 
Status Baselme Survey (lNES), desIgned to evaluate the Impact of the VFCI A project and to generate 
a database for use m MARD actlvItIes. The FNBIA survey was carried out for the same households 
Identified for INBS's income component The VFC/A project "pockets" were Identified based on the 
suggestion of the VFCI A program coordmator from No-FnIls Consulting, a local consultmg firm that 
implemented VFCI A. 

In conductmg the FNBIA survey, the research team recorded a smgle 24-hour food mtake 
penod for each surveyed famIly as well as for the mdex chlld m every mtervlewed household, that IS, 
the researchers noted all foods prepared for, and consumed by, the family and the mdex child 24 
hours before the mtervlew InformatIOn on portIons prepared and consumed by the mdex chIld was 
obtained via a 24-hour recall method 

In addition to recordmg food mtake, the researchers measured the anthropometry (height and 
weight) of the mdex chIld The age of the mdex chIld was determmed by askmg a family member, 
preferably the mother, the chIld's date ofbtrth 

SITE AND SAMPLE SELECTION 

Once the pockets were identified, No-Fnlls obtaIned a Itst of households wlthm them that 
were particIpatIng In the VFCI A project The hst was updated In the field and sample households 
were randomly selected for Interview. After InterviewIng 900 target households, the study team 
selected an effective sample of 854 households' 595 from a total of 648 In the VFC/A project m 
Rapti, and 259 from Surkhet, DaIlekh, and JaJarkot DIstncts m Bhen. 

INTERVIEW PROCESS 

Team Composition 

Four teams were formed to mtervIew the 900 target households withm a specIfied time 
frame. Each team, conSIstIng of SIX enumerators and two supervIsors, was expected to survey, on 
average, 225 households In 60 days Of the SIX enumerators, three were for the nutntlon survey and 
three for the Income survey The two supervIsors each superVIsed the nutntIOn and mcome 
enumerators, m addItIOn to conductmg mtervlews The Income supervisor also served as the team 
leader of the overall team. 

The study team hired a crew of three local porters to carry measurement Instruments and to 
act as field gUIdes. Each team covered two dlstncts and completed an average of two to three 
interviews each day (A Itst of team members IS attached as Annex I ) 

~ ... --- --l. l 

Previous Page !lajIllt 
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Approach 

Households to be mtervlewed were Identified and selected 10 consultatIOn wIth local village 
development commIttees (VDCs), the ward chairmen, and the VFC/A site coordmator or local elIte 
such as teachers and social workers When the team arnved at each target house to begm the 
interview process, the household head or another adult was polItely approached and the purpose of 
the mterview, ItS Importance, and ItS potential Impact explamed. Afterward, the team further 
discussed the survey to gam the confidence of the adult present, preferably the head of the household 
The team then requested permission to conduct the interview and take anthropometnc measurements 
of the index child. After obtaming approval from the household head or another adult, team 
members identified an appropriate place to conduct both the mcome and nutntion surveys. 

Each team interViewed separately Generally, males partlclpated m the mcome survey, 
whereas females tended to be mtervlewed for nutntIOn mformatIOn. When confusIOn about 
appropriate responses arose m the mterVieW process, males and females tended to discuss among 
themselves the appropnate answer. 

Anthropometric measurements were recorded only for children. Nonetheless, the team 
members had to weigh and measure the adults as well, as they were eager to get their measurements 
taken. The team had to acqUIesce m order to secure the adults' confidence and cooperation dunng 
the measuring of the children. The adults' anthropometnc measurements, however, were not 
recorded. 

SURVEY SUPERVISION 

In additIOn to havmg a team superVisor, each team received Visits from the study coordmator 
and a central-office nutntIon consultant dunng the early part of the fieldwork The supervIsors paId 
surprise visits at spots where mtervlews were bemg conducted, spending about two days With each 
team m the field In addItIOn, VFCI A site coordmators were requested to help the teams when 
needed, and to mom tor the survey process as a qualIty-assurance measure. 

While the teams were in the field, representatives from the USAID miSSIOn based m 
Kathmandu and from Development Alternatives Incorporated (DAI), based m Bethesda, Md, also 
viSIted the mtervlew sites In thiS way, the representatIves were able to observe firsthand the data 
collectIOn process used for the survey. 

FOOD CONSUMPTION INTERVIEW 

Based on a senes of focus group diSCUSSions held m the field, the study team developed a set 
of questIOnnaIreS WIth the help of DAI personnel and the nutntIOn consultant The questionnaires 
were pretested and then reVised pnor to the final mtervlews for the survey. (A copy of the pretest 
results is attached as Annex II, and a copy of the final questIOnnaIre IS attached as Annex III ) 

As mentIOned preVIOusly, before each mtervlew, the mtervlewmg team obtamed informatIOn 
about household members' food preparatIOn and consumption for the 24 hours precedmg the 
interview. ThIS mformatIOn was collected from the person prepanng the food. It was assumed that 
this methodology would have the least bias because It Involved recallmg mformatIOn from Just a day 
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earlier. The team Identtfied and measured the foods In local umts of measurement at first, team 
members then measured the same foods m standard umts wIth measurement eqUIpment the team 
enumerators brought from the central office. The IdentIfied foods were recorded only after 
measurements were taken USIllg the standard method 

Foods prepared III the mormng, dunng the day, and III the evening were recorded separately 
to reflect the frequency of mam-meal preparatIOn. Foods other than mam meals consumed dunng the 
day were recorded as snacks (nastaikhaJa). SImIlarly, foods prepared especially for the index child or 
consumed by the index child were also recorded separately 

In addition to the foods Identtfied dunng focus group dIscussIOns, other locally prepared and 
consumed foods were recorded and coded. The nutntIOn superVIsors venfied locally all 
measurements of foods the households consumed When measurements were m doubt, the 
household was vIsited agam to venfy the measurements 

INDEX CHILD SELECTION 

ChIldren between the ages of 12 and 59 months on the day of the mterview were defined as 
index chIldren m the study The study reqUIred only one mdex chIld per household for mvestigation 
Thus, III cases in WhICh there was more than one mdex chIld III a household, the youngest chIld was 
selected and measured The bIrth date of the children was determmed by askmg any aVaIlable 
member of the household, preferably the ChIld's mother, followed by the father, caretakers, and, if 
possIble, a nearest lIterate relative Whenever the exact bIrthday was dIfficult to determme, the 
enumerators approximated the month of the chIld's bIrth 

INDEX CHILD MEASUREMENT 

As noted above, the team brought WIth It from the Umted States standard measunng 
eqUIpment, mcludmg battery-operated scales preCIse to 100 grams and a Shore HeIght Measunng 
Board preCIse to 1 mIllImeter Older and cooperative chIldren were weIghed alone, whereas younger, 
uncooperatIve children were weIghed together with their mother, the mother's weIght was then 
subtracted from the combmed weight to record the chIld's weIght. 

The team measured the height of the mdex children m two ways: Those who were 
cooperatIve were allowed to stand on the measunng board, those who were uncooperatIve or unable 
to stand properly by themselves were asked to lay flat on the board. 

SALT AND IODINE TESTING 

Household members who were mterviewed were requested to proVide a sample of salt they 
consumed for testmg purposes Team members first Visually mspected the sample, and then, 
dependmg on the size of the salt crystals, graded It. Enumerators then tested the salt for IOdme usmg 
a salt-testmg solutIOn obtamed from the Mmlstry of Health's Department of Health SerVIces The 
solution causes salt to change color based on ItS IOdme content, to complete the test, the tester 
compares the resultmg color With a color chart proVided m the testmg kit (The teams' color charts 
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were specially prepared to protect against fadmg) After matchmg the color of the salt wIth that in 
the chart. the enumerators recorded the appropnate codes on the questIOnnaIre In addition, they 
discussed with interVIewees the Importance of IOdme for good health and well-being. 

VARIABLES OF INVESTIGATION 

Based on a survey's objectives, vanables under study are generally grouped mto two 
categories: dependent and mdependent. 

Independent Variables 

For the current survey, the teams Identified the followmg as mdependent vanables: altitude of 
the area where households are located, dIstance of households as measured by the number of days It 
takes to walk to the nearest road head, number of famIly members, ethnic background, and whether 
participating m the VFC/ A program Because gender dIfference and age are Important vanables m 
terms of food consumptIOn, the teams also mc1uded the age and sex of the mdex chIld m the lIst of 
independent variables. 

Dependent Variables 

Because one of the overall objectIves of the INBS IS to determme the Impact of mcome on 
nutritIOn, dependent vanables were categonzed mto two subcategones (1) vanables measunng 
stunting and wasting of mdex chIldren, and adequacy of energy, protem, and vltamm A consumptIOn 
in index children; and (2) van abIes measunng the adequacy of energy, protem, and vitamm A 
consumption in the famIly overall. 

Stunting 

Stunting is a term used m the field of nutntIOn to denote chromc malnutntIOn. It IS calculated 
mathematically, bemg a ratIO of heIght to age Stuntmg is gender speCific A helght-to-age (HA) 
ratio that is two standard deViatIOns below the median set by the World Health OrgamzatIOn (WHO) 
IS regarded as stuntmg 

Wasting 

Wastmg is another term used m the field of nutntIOn to denote acute malnutntIOn. Like 
stuntmg, it is calculated mathematically, bemg a ratIO of weight to height Wastmg, too, IS gender 
speCIfic and follows an mternationally acceptable standard for a given age, m thiS case, a welght-to­
height (WH) standard For a gIven child, a WH ratIO that IS two standard deViatIOns below the WHO 
medIan is regarded as wastmg. 
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Nutrient Adequacy 

Caloric adequacy. Every mdlvldual requires a certam number of calones to carry out hIS or 
her daily actIvitIes The amount vanes accordmg to age, sex, physIOlogical condItIOn, and the type of 
work one performs. Based on these factors, an mternatIOnally accepted recommended dally mtake 
(RDI) of calones, or food energy, has been determmed speCIfic to age, sex, phYSIOlogIcal conditIOn, 
and type of work. (The U.S recommended dally energy mtake for chIldren ages one to three years IS 
1,300 calories, for children ages four to SIX years, 1,800 cal ones ) 

Caloric adequacy IS calculated by companng an mdividual's RDI wIth the total number of 
calories he or she obtained from food consumed on a given day Caloric adequacy in this report IS 
expressed m terms of percentage of adequacy, whIch IS the product of the ratIo of consumptIOn to 
RDI multIplIed by 100 

Protein adequacy. Everyone also reqUIres a certam amount of protem to carry out hIS or her 
daily actiVItIes. Adequate protem IS also needed to repaIr worn tIssues, syntheSIze vanous enzymes 
and hormones, and promote overall growth and development The amount one needs varies 
according to age, sex, phYSIOlogIcal condItIOn, and type of work one performs. Based on these 
factors, an mternatIOnally accepted RDI of protem has been determmed speCIfic to age, sex, 
phySIOlogIcal condItIOn, and type of work. (The U S. recommended dmly allowance for chIldren of 
average height and weIght who engage m lIght to medIUm phYSIcal actIvity IS 16 grams for those age 
one to three years, and 24 grams for those age four to SIX years) 

Protem adequacy IS calculated by companng an mdIvidual's RDI of protem WIth the total 
amount of protem he or she obtamed from foods consumed on a gIven day Protem adequacy m thIS 
report is expressed m terms of percentage of adequacy, WhICh IS the product of the ratIO of 
consumptIOn to RDI multIplIed by 100 

Vitamin A adequacy. A set amount of vltamm A IS also essentIal for every human bemg. 
Adequate vitamm A IS needed to keep the body's epIthelIa (membranous tIssue) healthy, mamtam the 
immune system, contmue the regeneratIOn of cells, and promote overall growth and development. 
The amount needed vanes accordmg to age, sex, and phYSIOlogIcal condItIOn. Based on these 
factors, a unIversally accepted RDI of vltamm A has been determmed speCIfic to age, sex, and 
phYSIOlogIcal condItIOn (The U.S. recommended dmly allowance for chIldren of average height and 
weIght who engage m lIght to medIUm phYSIcal actIVIty IS 400 RE for chIldren age one to three years, 
and 500 RE for those age four to SIX years) 

Vitamm A adequacy IS calculated by companng an mdlvldual's vitamm A RDI wIth the total 
amount ofvltamm A he or she obtamed from foods consumed on a gIven day Vitamm A adequacy IS 
expressed m terms of percentage of adequacy, whIch IS the product of the ratIo of consumptIOn to 
RDI multIplIed by 100. 

In thIS study. the total amount of food prepared and consumed m the famIly was calculated 
by measuring the same food Items on the spot dUrIng the mtervlew process The total amount of 
protein, energy (calOrIes), and vitamm A that could be obtamed from the total amount of food 
prepared and consumed was also calculated to check for nutrIent adequacy. NutrIent adequacy 
among the family was then determmed by comparIng the data generated from thIS calculatIOn With 
the appropnate RDls The calculatIOns were based on the nutrIent denSIty of NepalI foods accordmg 
to statIstIcs from the Central Food Research Laboratory m Kathmandu. 
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DATA ENTRY AND ANALYSIS 

All recorded observatIOns from the field were brought to APROSC and entered mto a 
computer. A smgle indIvIdual was assIgned the Job of data entry The data entry person was 
supervised and assIsted by the nutntIOn coordmator dunng the entIre data-entry stage The total 
sample was carefully analyzed after data had been entered m order to correct for human error dunng 
entry. The entIre data set was cross-checked for qualIty by the pnnclpal coordmator of the study, a 
DAI nutritIOnal consultant, and an advisor from USAID/Nepal. Once data entry was complete, 
analysis of the data was earned out usmg EPIinf02. 

2EPlmfo is a word processmg, database, and statistical microcomputer system used In epidemIOlogy 
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CHAPTER THREE 

GENERAL CHARACTERISTICS OF SAMPLE HOUSEHOLDS 

ThIS chapter presents the general charactenstIcs of sample households selected from both the 
interventIOn (Rapti) and nonmterventIOn (Bhen) areas The first sectIOn dIscusses study area 
characteristICS, in terms of altItude and dIstance The second sectIOn provIdes mformatIOn on 
demographic charactenstIcs, such as household SIze, caste, and the dIstnbutIOn of mdex chIldren by 
sex and age. 

CHARACTERISTICS OF THE STUDY AREA 

The different kmds of food Items consumed locally vary accordmg to altItude, because in 
Nepal altitude plays an Important role m determmmg cultIvatIOn practices and types of commoditIes 
cultivated. For that reason, as alluded to earlIer, the sample households m thIS study are grouped mto 
four categones based on theIr elevatIOn those m mner term, at elevatIOns below 1,000 meters; those 
in nver valleys and low hIlls, at elevatIOns from 1,000 to 1,500 meters; households m mId hIlls, at 
altitudes from 1,501 to 2,000 meters; and households In hIgh hIlls and the mountaIn regIOn, sItuated 
above 2,000 meters. 

As shown in Table 5, of the 854 households surveyed, almost half (478 percent) lIve m mId 
hills. Only 4.2 percent lIve In hIgh hIlls, and 24.2 percent resIde m Inner teral. The rest are located 
in low hills. The large vanatIOn In geographIC dIstnbutIOn of the households can be partIally 
explained by the fact that about 70 percent of the sample were collected from VFCI A mterventIOn 
areas (see Table 6), whereas the other 30 percent came from nomnterventIon areas The VFCI A 
project mostly targeted Its effort m the pocket areas of RaptI' s mId hIlls. The vanation also indIcates 
that factors such as populatIOn densIty, In addItion to VFC/A partICIpatIOn, need to be factored Into 
the analysis. 

Table 5 
Distribution of Sample Households, by Altitude 

Altitude In Meters No of Households Percent of 
Households 

Below 1,000 m 207 242% 
1 ,000-1 ,500 m 203 238% 
1,501-2,000 m 408 478% 
Above 2,000 m 36 42% 
Total 854 100% 
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Table 6 
Distribution of Households, by Participation In the VFC/A Project 

Zones VFC/A Participants No of Percent of 
Households Total 

Raptl Yes 595 697% 
Shen No 259 303% 
Total YIN 854 100% 

It is believed that people hving closer to roads or traIls partIcIpate In market transactIOns 
more frequently than those hVIng In remote areas As a result, thIS study has Included household 
distance from the nearest road head as one of the Independent van abIes Important In explaInIng the 
household's nutritional status (see Table 7). 

The distance vanable represents all major highways, Interdlstnct motorable roads, seasonal 
roads, and tralls In the survey, dIstance represents the number of days it takes to walk from the 
homestead to the nearest road head or trail head, wIth a day's walk defined as takIng eight hours. 
Distance is dIvided Into three categones, each speclfymg a certaIn length of tIme It takes to walk 
from the household to the nearest road head or trail head: less than one-half day; one-half to one day; 
and more than one day. Table 7 shows that of the total sample, approxImately 61 percent live in 
areas that are less than a day's walk to the nearest road head or traIl head 

Table 7 
Distribution of Households, by Walking Distance to the Nearest Road Head 

Walking Distance No. of Percent of 
Households Households 

Less than % day 313 367% 
% - 1 day 205 240% 
More than 1 day 336 393% 
Total 854 100% 

DEMOGRAPHIC CHARACTERISTICS 

Famdy size, partIcularly In the context of Nepal, IS known to playa fairly sIgmficant role in 
household food distnbutIOn and, consequently, In the nutntIOnal status of family members 
Therefore, even though famIly size was not consIdered whIle deslgmng the study, It was recorded 
and analyzed during ImplementatIOn 

According to the Central Bureau of StatistIcs, the natIOnal average household SIze for Nepal 
in 1995 was 5 6. In the sample, approxImately 60 percent of the households have up to 6 members, 
another 25 percent have 7 to 9 members, and 15 percent have more than 9 members (see Table 8) 
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Table 8 
Dlstnbutlon of Households, by Family Size 

Family Size No of Percent of 
Households Households 

< 5 members 253 29.6% 
5-6 members 262 30.7% 
7-9 members 208 244% 
> 9 members 131 153% 

Total 854 100% 

The survey revealed the eXistence of several castes m the sample area. However, these castes 
were regrouped mto six categones pnmanly because the number of households representmg some 
castes was very small; for example, there were only 3 Mushm households m the entire sample. The 
decisIOn to regroup the different castes mto SIX was based on slmIlantIes m food consumptIOn habits 
and customs Thus, all Bahuns, YOgiS, Gins, and Puns were lumped mto the Bahun-and-related 
category; the Sunuars, Lohars, Charmarkars, Suchlkars, Panhars, and Kuchlkars were placed m the 
Matwah-and-related category (occupatIOnal caste group); and the Newars, Kumals, Magars, and 
Gurungs were placed m the Tlbeto-Burman-and-related category. The Chhetns, Chaudhans and 
related, and Mohamadans each represented a category by Itself (see Table 9). 

When orgamzmg the data by the SIX categones mdlcated, the Chhetns and Chaudharls 
appear to be the largest groups - approXImately 68 percent of the entIre sample were made up of 
these two caste groups These two castes are then followed by the TIbeto-Burman and Matwah 
groups. 

Table 9 
Dlstnbutlon of Households, by EthniC Background 

EthniC Background No of Percent of 
Households Households 

Bahun and related 70 82% 
Chhetn and related 297 348% 
Matwah and related 96 112% 
Tlbeto-Burman and related 101 11.8% 
Chaudhan and related 287 33.6% 
Mohamadan 3 04% 

Total 854 100% 

The gender dlstnbutlOn of chIldren between the ages of 12 and 59 months, for the natIon as a 
whole, is 51 percent male and 49 percent female (Central Bureau of StatIstICS, 1995). In thIS study, 
47 percent of the sample chIldren are girls, 53 percent boys (see Table 10) Of the total number of 
children surveyed, about 80 percent were 47 months or younger at the tIme of the mterviews, the 
other 20 percent or so were 48 to 59 months old Compared wIth the natIOnal average of 26 4 
percent, the near-five-year-olds m the sample appear to be underrepresented at 196 percent. One 
reason for thIS gap could be that the survey team selected only those households WIth chIldren under 
60 months old, those Without chIldren m thIS age range were left out of the sample, as m the case of 
linabang. 
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Table 10 
Dlstnbutlon of Households, by Gender and Age of Index Children 

Gender and Age No of Index Percent of Index Children 
Children 

Gender 

Male 456 534% 
Female 398 46.6% 

Age 

12-23 months 231 270% 
24-35 months 246 288% 
36-47 months 210 246% 
48-59 months 167 196% 
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CHAPTER FOUR 

FINDINGS ON NUTRITIONAL STATUS OF INDEX CHILDREN 

This chapter presents the findIngs on the nutntional status of chlldren between the ages of 12 
and 59 months hVIng In the sampled areas. The nutntIOnal status of adults was not recorded, for 
reasons already discussed NutntIOnal as well as nonnutntIOnal factors determining nutritIOnal status 
are presented below The first section discusses the anthropometnc Indicators among the Index 
children. The second sectIOn presents other factors affectIng nutntional status, such as the 
prevalence of diarrhea and fever and the practice of breast-feedIng 

STUNTING AND WASTING AS INDICATORS OF NUTRITIONAL STATUS 
OF INDEX CHILDREN 

Stunting (heIght-to-age) and wastIng (weIght-to-heIght) are two key IndIcators of 
malnutrition. When analyzed by altItude, the survey data show that stunting among chIldren IS most 
prevalent In the hIll areas of Raptl and Bhen. Table 11 shows that the InCIdence of stuntIng IS 
approximately 20 percent greater among households at altItudes above 1,000 meters than below. 
FamIlIes In the mId hIlls (1,501 to 2,000 meters) were found to expenence stuntIng at a 4-percent­
higher rate than those hVIng In other elevations of the hIll regIOn The hIgher prevalence of stuntIng 
at greater altitudes IS perhaps attnbutable to Increased exposure to Illness as well as Inadequate 
availabIlIty of and accessIbIlIty to health care, a chromc problem WIthIn the Nepalese health-care 
system. 

The prevalence of wastIng, a term IndIcatIng acute malnutntIOn, was found to be highest In 
the plaInS and lower hIlls of Rapti and Bhen WastIng In the surveyed areas appears to be Inversely 
related to altItude It occurs among only 6 percent of chIldren In the hIgh hIlls but chmbs to 12 
percent In the plaInS and low hIlls The lower InCIdence of wastIng WIth Increased altItude IS 
consistent with the study team's findIngs regardIng nutnent consumptIOn, especIally In relatIOn to 
protein and calones (see Chapter FIve). 

Table 11 
Nutritional Status of Index Children, by Altitude 

Altitude In Meters Stunting Wasting 
(percent) (percent) 

Below 1,000 49% 12% 
1 ,000-1 ,500 67% 12% 
1,501-2,000 71% 8% 
Above 2,000 67% 6% 

Stunting and wastIng, for some reason, occur more often among chIldren hVIng one-half to 
one day's walk from the nearest road than among those hVIng either less than half a day or more than 
a day from the closest road (see Table 12) ThiS findIng appears to be related to the qualIty of health 
care avaIlable 10 remote areas To establIsh the exact nature of the relatIOnship between locatIOn and 
health care, the qualIty of health care 10 and around the study area needs further exammation 
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The role of nutnent consumptIOn In the prevalence of InfectIOus diseases m chIldren also 
reqUIres further detailed study Nonetheless, even If chIldren at nudway pomts between roads were 
found to consume more nutrIents than theIr peers, they would have less access to health care than 
those hvmg close to roads 

Table 12 
Nutritional Status of Index Children, by Distance 

Walking Distance Stunting Wasting 
(percent) (percent) 

Less than Y2 day 60% 10% 
Y2 -1 day 70% 13% 
More than 1 day 65% 11% 

Contrary to prevalent assumptions, the mcidence of malnutrition among chIldren between the 
ages of 12 months and 59 months was found generally to decrease with an mcrease m famIly size 
(see Table 13). Wastmg IS dramatically less frequent m famtlIes WIth five or more members than m 
those WIth fewer than five. One explanatIOn for thIS finding IS that large familIes have more hands to 
share the child-care responsibIlitIes, which results In the proper care and tImely feedmg of children 
Large famIlies also have more members aVaIlable to seek health-care faCIlItIes In small famIlIes, 
people find it difficult to prOVIde good, attentIve chIld care whIle simultaneously spendmg long hours 
on the farm or m the field. 

In the case of stuntIng, the dIfference by famIly SIze IS less marked than WIth wastmg 
Nonetheless, stuntmg remams a major problem even m large famIlIes, where every one of two 
children ages 12 to 59 months was found to be suffenng from severe chrome malnutntlon. 

Table 13 
Nutritional Status of Index Children, by Family Size 

Family Size Stunting Wasting 
(percent) (percent) 

<5 members 68% 16% 
5-6 members 65% 9% 
7-9 members 63% 8% 
>9 members 57% 9% 

In the sample populatIOn, the mCldence of stuntmg IS highest (73 percent) among the 
Tlbeto-Burman-and-related ethmc group, followed by the Bahun, Chhetn, and MatwalI groups (61 to 
68 percent). (See Table 14) Conversely, the Chaudhans, an ethmc group hvmg In the terai and mner 
terai, expenence a much lower mCIdence of stuntIng (37 percent) ThIS IS not to say stuntmg IS not a 
problem among the Chaudhans, as a matter of fact, the prevalence of stuntIng among thiS group IS 
high. 

WastIng is most prevalent among children belongmg to the Chhetn, Matwah, and Chaudhan 
groups. In the sample, wastmg was found to be least frequent among Bahun and Tlbeto-Bunnan 
chtldren. 
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Table 14 
Nutntlonal Status of Index Children, by Ethnic Background 

Ethnic Background Stunting Wasting 
(percent) (percent) 

Bahun and related 61% 7% 
Chhetn and related 64% 13% 
Matwah and related 68% 18% 
Tlbeto-Burman and related 73% 7% 
Chaudhan and related 37% 13% 

The mCIdence of stuntmg m the sample mcreases as age mcreases (see Table 15) For every 
10 children ages 48 to 59 months m the sample, 7 are stunted Conversely, the mCldence of wastmg 
decreases WIth age. Wastmg was found to be most severe among those ages 12 to 23 months, WIth 
about 2 of every 10 chIldren m that age category suffermg from the condItIOn Among the oldest 
children (48 to 59 months), 3 of every 50 suffer from acute malnutrItIOn 

Table 15 
Nutntlonal Status of Index Children, by Age Group 

Age In Months Stunting Wasting 
(percentage) (percentage 

) 
12-23 59% 19% 
24-35 62% 10% 
36-47 68% 7% 
48-59 71% 6% 

The overall nutntIOnal status of chIldren m the study area, especIally m relatIon to chrome 
malnutrition, IS conSIstent WIth the findmgs of the 1996 Nepal MultIple IndIcator SurveIllance 
(NMIS) health and nutntIOn study, carned out under the dIrect superVIsIOn of the NatIOnal Planmng 
Commission. NMIS found a natIonal average stuntmg rate of 63 percent and a wastmg rate of 6 
percent less than the findmg of the present survey NMIS, however, studIed chIldren between the 
ages of 6 and 36 months of age 

NONNUTRITIONAL DETERMINANTS OF NUTRITIONAL STATUS 
OF INDEX CHILDREN AND THEIR FAMILIES 

NutrItIOnal status IS the result of the InteractIon between food consumptIOn (a nutntIOnal 
factor) and the prevalence of Illness (a nonnutntIOnal factor) In Nepal, chIldren are vulnerable to 
many illnesses that deplete nutnents and energy Among the most prevalent are dIarrhea, fever, 
measles, and respIratory mfectIOns 

In this study, the objectIve was to record only the prevalence of dIarrhea and fever for every 
household. In addItIon, the survey team obtaIned InfOrmatIOn on household mothers' hIstory of mght 
blindness dunng pregnancy and the practIce of breast-feedIng. 
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AnalYSIS of survey data based on nonnutntIOnal factors by altItude, dIstance, family SIze, 
caste, and age group of the index chIldren generally mdicates the highest prevalence of dIarrhea and 
fever among children at hIgh altitudes and 10 maccesslble places, as mdicated by walkmg dIstance to 
the nearest road (see Tables 16 and 17) The data also show that mdex chIldren 10 large famIlIes 
generally are less susceptIble to dIarrhea and fever than are those 10 small famIlIes (see Table 18) 
Susceptibihty to both dIarrhea and fever among the sampled chIldren was found to decrease WIth age 
(see Table 20). Consequently, those ages 12 months to 23 months are the most vulnerable 10 the 
sample. 

Information on household mothers' hIstory of night blindness dunng pregnancy and the 
practice of breast-feeding mdicates that breast-feedmg (to mostly one-to-two-year-olds) IS more 
prevalent among households closest to road heads (see Table 16). Similarly, mght bhndness was 
found to be more prevalent among those hvmg farthest from road heads and traIl heads. (When 
analyzing the data by altitude, however, as shown 10 Table 17, the results mdicate no dIscernIble 
pattern.) This findmg could result from the hIgh workload 10 remote areas, where women are 
responsible for both house and farm work Such double loads leave lIttle time for mfant and child 
care. Furthermore, women hving In maccessible areas are less hkely to know the advantages of 
breast-feeding as promoted by the nutntIOnal educatIOn campaigns orgamzed by the MImstry of 
Health. 

Table 16 
Prevalence of Diarrhea and Fever among Index Children, and 

Prevalence of Breast-feeding and Night Blindness among Mothers, 
by Distance (percentage of respondents) 

Walking Distance Diarrhea Fever Breast-feeding Night Blindness dUring 
Pregnancy 

Less than % day 8% 10% 53% 20% 
% -1 day 12% 6% 53% 22% 
More than 1 day 15% 15% 51% 34% 

Table 17 
Prevalence of Diarrhea and Fever among Index Children, and 

Prevalence of Breast-feeding and Night Blindness among Mothers, 
by Altitude (percentage of respondents) 

Altitude In Meters Diarrhea Fever Breast- Night Blindness dunng 
feeding Pregnancy 

Below 1,000 7% 7% 58% 21% 
1,000-1,500 10% 7% 46% 19% 
1,501-2,000 16% 14% 53% 33% 
Above 2,000 11% 19% 34% 9% 
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Table 18 
Prevalence of Diarrhea and Fever among Index Children, and 

Prevalence of Breast-feeding and Night Blindness among Mothers, 
by Family Size (percentage of respondents) 

Family Size Diarrhea Fever Breast- Night Blindness dUring 
feeding Pregnancy 

<5 members 15% 14% 58% 28% 
5-6 members 14% 9% 51% 29% 
7-9 members 9% 10% 50% 26% 
>9 members 7% 9% 43% 14% 

Table 19 
Prevalence of Diarrhea and Fever among Index Children, and 

Prevalence of Breast-feeding and Night Blindness among Mothers, 
by Ethnic Background (percentage of respondents) 

Ethnic Background Diarrhea Fever Breast-feeding Night Blindness dUring 
Pregnancy 

Bahun and related 16% 4% 44% 
Chhetn and related 10% 10% 54% 
Matwall and related 16% 10% 59% 
Tlbeto-Burman and related 15% 15% 49% 
Chaudhan and related 2% 9% 51% 

Table 20 
Prevalence of Diarrhea and Fever among Index Children, and 

Prevalence of Breast-feeding and Night Blindness among Mothers, 
by Age Group of Index Children (percentage of respondents) 

Age In Months Diarrhea Fever Breast-feeding 

12-23 23% 16% 88% 
24-35 10% 12% 61% 
36-47 7% 7% 30% 
48-59 5% 7% 16% 

33% 
24% 
38% 
29% 
3% 

Lookmg at nutntional status and the prevalence of infectIOUS diseases among the surveyed 
population of chlldren mdicates an mterestmg relatlOnship WIth Nepal's health-care system. As 
noted above, the survey results mdicate that the prevalence of dIarrhea and fever generally mcreases 
WIth household altItude and dIstance. Conversely, the qualIty and aVaIlabIlIty of health care and the 
aVaIlability of medIcal supplIes are best at low altItudes and dIstances close to roads. 

In additlOn to improvmg mcome status and food aVaIlabIlIty through interventlOns such as 
VFCIA, promotmg health-care faCIlItIes and qualIty health care would lIkely promote good health 
and nutntIOn 10 Nepal, espeCIally 10 the country's far-flung areas. 
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CHAPTER FIVE 

FINDINGS ON NUTRIENT CONSUMPTION 

Nutrients, such as vltamm A, calcIUm, protein, IOdme, and Iron, are assuming new 
importance as theIr wIder roles m human health and development become better understood. 
Vitamin A deficiency, for example, IS the most common cause of preventable childhood blmdness 
worldwide and is linked wIth an increased nsk of childhood morbIdIty and mortality Even moderate 
levels of vitamin A deficIency reduce the effectIveness of the Immune system, makmg children more 
susceptible to measles, dIarrhea, and respIratory mfectlOns. 

The clinical mamfestatlOns of vitamm A deficiency mclude a range of eye dIsorders that are 
commonly seen in chIldren These mclude mght blmdness, conjunctIval xeroSIS (Bltot's spot), 
corneal dryness and ulceratIOns, and IrreversIble nutntlOnal blmdness EffectIve vltarrun A control 
reduces morbidIty load, prevents nutntIonal blIndness, and even averts many chIldhood deaths 

Vitamin A adequacy m thIS study IS calculated from the total amount of vitamm A obtamed 
from the foods consumed on a gIven day ThIS amount IS then compared with the appropnate RDI 
Vitamin A adequacy IS expressed m terms of percentage of adequacy 

Vitamin A defiCIency IS closely assocIated with protem-energy defiCIency. If the level of 
protein-energy is mcreased, the levels of vItamm A and other mlcronutnents will also mcrease. The 
underlymg causes of protem-energy malnutntIon m Nepal often pomt to low-qualIty source of 
protem, msufficient levels of energy consumptIOn, and lack of access to sufficIent vaneties of 
nutnent-rich food. In addItIon, mcreased suSCeptibIlIty to mfectlOn, worm mfestatlOn, and 
inadequate and maccessIble health-care serVIces further expose the vulnerable to dIseases that 
accelerate and exacerbate malnutntlOn In the short run, protem-energy malnutntlOn leads to 
wasting, but when extended for a longer penod, It can lead to chromc malnutntlOn or stuntmg m 
adolescents and growmg chIldren 

This chapter presents mformatlOn on the status of nutnent consumption among the sample 
households. The findmgs on nutnents are presented m three sectIOns The first two focus on vitamm 
A, protem, and calonc mtake by altitude, dIstance, famIly SIze, caste, and age group of the mdex 
children and their familIes. The third sectIOn addresses IOdme adequacy All mformatlOn was 
obtained using the 24-hour food preparatIOn and consumptIOn recall method descnbed m Chapter 
Two. 

NUTRIENT ADEQUACY AMONG INDEX CHILDREN 

For various reasons, It was deCIded thIS study would focus only on vitamIn A, protein, and 
calories In analyzIng nutnent adequacy among the sample populatIOn The study team found that 
adequate consumptIOn of these nutnents IS dIrectly correlated wIth altitude and dIstance, wIth an 
increase m adequacy correspondmg wIth an mcrease In elevatIOn and remoteness Table 21 shows 
that, generally. the hIgher the altItude, the hIgher the prevalence of chIldren consummg adequate 
amounts of nutrients. ThIS IS partIcularly eVIdent for protein and calonc consumptIOn SImIlarly, 
Table 22 shows that adequate nutnent consumptIOn generally mcreases wIth dIstance from the 
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nearest motorable road or trail This findmg corroborates natIOnal figures, which show that Nepal's 
southern districts are vitamm A defiCIent. (Consequently, vItamm A dlstnbutIOn programs are under 
way to distribute synthetic vitamm A in capsules tWice a year.) 

Table 21 
Percentage of Index Children Consuming Less Than 100 Percent 

of Adequate Nutnents, by Altitude 

Altitude in Meters CalOries Protein VItamin A 

Below 1,000 89% 66% 
1,000-1,500 73% 42% 
1,501-2,000 67% 40% 
Above 2,000 53% 31% 

Table 22 
Percentage of Index Children Consuming Less Than 100 Percent 

of Adequate Nutrients, by Distance 

Walking Distance CalOries Protem Vitamin A 

Less than % day 80% 56% 48% 
% -1 day 70% 45% 31% 
More than 1 day 69% 38% 36% 

58% 
27% 
35% 
39% 

When comparing the adequacy of nutrient consumption by famIly size, households WIth five 
to nine members appear to be relatIvely better off across all surveyed nutnents (see Table 23). 
Although the smallest households consume fewer calones than all other famIlies, they consume more 
protein and vitamIn A than famihes with more than mne members (see Table 23) 

Table 23 
Percentage of Index Children Consuming Less Than 100 Percent 

of Adequate Nutnents, by Family Size 

Family Size CalOries Protein Vitamin A 

<5 members 79% 49% 41% 
5-6 members 68% 43% 38% 
7-9 members 71% 41% 30% 
>9 members 77% 57% 50% 

Among all the castes hvmg m the survey areas, the Tlbeto-Burman and related groups 
consume the most adequate amounts of cal ones and protem (see Table 24). Vltamm A consumptIOn, 
however, IS highest among the Bahun and Chhetn groups The Chaudhan mdex children are the 
worst off in terms of adequate consumptIOn of all three nutnents 
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Table 24 
Percentage of Index Children Consuming Less Than 100 Percent 

of Adequate Nutnents, by Ethnic Background 

Ethnic Background Calones Protein Vitamin A 
Bahun and related 84% 53% 21% 
Chhetn and related 75% 43% 30% 
Matwah and related 77% 42% 42% 
Tlbeto-Burman and related 60% 38% 37% 
Chaudhan and related 93% 78% 78% 

AnalYSIS of nutnent consumptIOn and ItS adequacy by age group of the mdex chIldren shows 
that those who were 36 to 47 months old at the tIme of the mterviews were by far the best m terms of 
consuming adequate amounts of calorIes and protem (see Table 25). ChIldren ages 12 to 23 months 
were the worst off m terms of calonc and protem mtake, but theIr mtake of vitamm A was the most 
adequate among all the age groups. 

Table 25 
Percentage of Index Children Consuming Less Than 100 Percent 

of Adequate Nutrients, by Age Group 

Age In Calones Protein Vitamin A 
Months 

12-23 94% 74% 30% 
24-35 75% 40% 32% 
36-47 54% 29% 40% 
48-59 66% 39% 33% 

Nepal's dIversity of ethmc groups and cultures IS reflected m the varIety of food preparatIon 
methods, consumptIOn patterns, and food chOices among ItS people Several food taboos, belIefs, and 
do's and don'ts prevaIl throughout the country. Because the avatiability of certam food Items dIffers 
by geographIc regIOn, so does the staple food among regIons DIfferent food Items have dIfferent 
nutrient densIties, but many Nepalese lack adequate mformatIOn about these differences 
Consequently, the Nepalese commonly feed theIr chIldren based on tradItIOnal beliefs about food 
rather than its nutntIOnal content 

This may be one reason the study team found no dIscernIble pattern of food consumptIOn 
among the mdex chIldren surveyed. 

The team's vaned findmgs regardmg consumptIOn and the prevalence of Illness may also be 
related to the bIOavatlabIhty of nutrIents present In the food Worm mfestatIon, whIch IS very 
prevalent m Nepal, may also contrIbute to reduced nutnent absorptIOn and mcreased mtestmal loss 
Issues such as these need attentIOn and should be addressed approprIately 10 future surveys Such 
analyses could be performed to clarIfy nutnent consumptIOn and status among the survey populatlOn 
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NUTRIENT ADEQUACY AMONG SAMPLE FAMILIES 

This sectIOn looks at the adequacy of nutrient consumptIOn among famIly members other 
than mdex chlldren. Tables 26 and 27 show that famIlIes hvmg m hIll areas and more than a day's 
walk from roads consume relatIvely more calones and protem than those hvmg m mner term 
Among hill-dwellIng famIlIes, those hvmg above 2,000 meters are dramatIcally better off than others 
in terms of adequate nutrient consumptIOn 

Consumption of vItamin A is also better m the hIlls, as well as among households that are 
more than one-half day but less than one full day from a road FamIlIes hving m the mId hIlls 
(elevations of 1,500 to 2,000 meters), however, appear to lag other hIll dwellers m terms of 
adequacy. Households m areas that are less than half a day's walk from the nearest road expenence 
the most inadequate consumptIOn of vltamm A Inadequate vitamm A consumptIOn also occurs at a 
comparatively hIgh rate among households located beyond a day's walk from a road. 

Table 26 
Percentage of Family Members Consuming Less Than 100 Percent of Adequate Nutrients, 

by Altitude 

Altitude In Meters Calones Protem Vitamin A 

Below 1,000 47% 26% 54% 
1,000-1,500 28% 9% 36% 
1,501-2,000 29% 7% 41% 
Above 2,000 11% 3% 14% 

Table 27 
Percentage of Family Members Consuming Less Than 100 Percent of Adequate Nutrients, 

by Distance 

Walking Distance Calones Protem Vitamin A 

Less than Y2 day 41% 17% 48% 
Y2 - 1 day 33% 14% 35% 
More than 1 day 23% 5% 40% 

When analyzing the data by famIly Size, adults m famIlIes WIth fewer than four members 
were found to be better off than others In terms of calonc, protem, and vItamm A consumptIOn (see 
Table 28). 
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Table 28 
Percentage of Family Members Consuming Less Than 100 Percent of Adequate Nutrients, 

by Family Size 

Family Size Calories Protein Vitamin A 

<5 members 24% 8% 36% 
5- 6 members 28% 8% 40% 
7- 9 members 32% 13% 43% 
>9 members 55% 24% 56% 

In Nepal, food consumption vanes by altitude and ethmc background (see Table 29) The 
survey team found that Tlbeto-Burman famlhes are best off m terms of calonc consumptlOn, 
Matwah and Chhetn famlhes consume the most protem, and Bahun famlhes consume the most 
adequate levels of vltamm A. Chaudhans are worst off, takmg m the poorest levels of calones, 
protem, and vltamm A Matwahs also consume relatively madequate levels of vltamm A 

Table 29 
Percentage of Family Members Consuming Less Than 100 Percent of Adequate Nutrients, 

by EthniC Background 

EthniC Background CalOries Protein Vitamin 
A 

Bahun and related 30% 13% 29% 
Chhetn and related 30% 8% 39% 
Matwah and related 36% 10% 50% 
Tlbeto-Burman and related 27% 10% 39% 
Chaudharl and related 49% 25% 60% 

The team generally found famlhes' consumptlOn of nutnents to exceed that of children. 
Considenng the foods and other edibles produced by the VFC/A project, It IS hkely that people m the 
mterventIOn areas feed less food and frmt to chlldren than they consume themselves AdditIOnally, 
feeding raw food and frmt to children IS prohibited m many mstances m Nepal because several such 
foods are hnked to vanous Illnesses (for example, tomatoes are connected with the common cold, 
and plums are hnked With dysentery). 

IODINE ADEQUACY AMONG SAMPLE FAMILIES 

Iodme IS an Important mlcronutnent m the human dIet It IS essential for thyroid hormone 
synthesis and the regulatlOn of all metabolIc activIties m the body Inadequate levels of lOdme can lead 
to goiters, cretlmsm, and decreased mental capacity and phYSical performance Iodme defiCiency IS also 
associated With mcreased spontaneous abortions, stillbirths, and neonatal death The Importance of 
iodme is also mcreasmgly bemg recogmzed m the performance and productivity of hvestock 

Iodme defiCiency m Nepal IS well known and contmues to be emphaSized by vanous 
internatlOnal orgamzatlOns and agencies workmg m the field of lOdme-deficlency preventIOn and 
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control. Based on their findmgs, 10dme-supplementatlOn programs have been m operatIon In Nepal 
smce 1973. However, despite nearly 25 years of supplementation activIties, IOdme deficiency m Nepal 
is not yet under control and contmues to Impair nutrIent metabolIsm and utilization, a condItIon that has 
contrIbuted to the extended state of malnutrItIon among the Nepalese populatIOn 

Edible salt is the pnnclpal source of IOdme m Nepal Iodme content vanes by type of salt, 
and the type of salt consumed depends on where a household purchases It and how It is transported 
The method of storage and transportatIOn of salt IS cruCIal to the level of IOdme retentIon, because 
iodine has a tendency to evaporate when exposed to sunshme and water. StudIes to date suggest that 
powdered salt retains the most iodine. 

Because of the Importance of Iodme and Its defiCIency m the Nepali dIet, the study team 
examined salt consumptIOn among the sample populatIon. The followmg sectIOn dIscusses the types of 
salt consumed by households at varIOus elevations and distances from roads The subsequent section 
discusses the iodine content of the salt most commonly consumed m Nepal and analyzes IOdme 
adequacy among famlhes in the sampled households. 

Consumption of Salt by Type 

In Nepal, edible salt generally comes m four forms crystal, granular, mixed (crystal and 
granular), and powder. Tables 30 through 33 show the consumptIOn of salt type by altitude, dIstance, 
famIly Size, and ethmc background From these tables, It IS obvIOUS that the most commonly 
consumed salt at all altitudes and distances and by all famIly sizes and ethmc groups is "big crystal" 
salt. Indeed, the tables show that at every altitude and distance, more than 73 percent of the salt 
consumed is in crystal form. At elevatIOns above 2,000 meters, 94 percent of salt is consumed as 
crystals. Despite the fact that powdered salt retams the most IOdIne of an salt used In Nepal, ItS 
consumptIOn among the sample populatIOn is almost neghgible, reflectmg the problem of IOdIne 
defiCiency. Powdered salt is generally more expenSIve than other salt and IS cumbersome to 
transport. 

Table 30 
Consumption of Salt Type, by Altitude 

Altitude In Meters Big Crystal Granular Mixed Powder 
Below 1,000 86% 4% 8% 2% 
1,000-1,500 79% 2% 15% 4% 
1,501-2,000 80% 3% 14% 2% 
Above 2,000 94% 3% 3% 0% 
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Table 31 
Consumption of Salt Type, by Distance 

Distance Big Crystal Granular Mixed Powder 

Less than Y2 day 88% 3% 7% 2% 
Y2 - 1 day 87% 1% 10% 1% 
More than 1 day 73% 4% 19% 4% 

Table 32 
Consumption of Salt Type, by Family Size 

Family Size Big Crystal Granular Mixed Powder 

<5 members 86% 1% 11% 2% 
5-6 members 78% 5% 13% 4% 
7-9 members 81% 3% 13% 2% 
>9 members 84% 3% 0% 3% 

Table 33 
Consumption of Salt Type, by Ethnic Background 

Ethnic Background Big Crystal Granular Mixed Powder 

Bahun and related 84% 4% 6% 6% 
Chhetn and related 79% 1% 16% 4% 
Matwall and related 84% 3% 11% 1% 
Tlbeto-Burman and related 84% 3% 12% 1% 
Chaudhan and related 81% 8% 6% 5% 

Iodine Content of Edible Salt 

The survey team measured the IOdIne content of the most commonly consumed salt among 
sampled households As shown In Tables 34 through 37, the tests revealed that at all elevatIOns, 
most of the salt consumed contaInS 7 parts per mllhon or fewer of IOdIne. For 64 percent of the salt 
consumed by households above 2,000 meters, the IOdme content IS zero ThIS IS not surpnsmg, gIven 
the fact that IOdIne has a tendency to evaporate when exposed to atr and water for long pen ods of 
time. 

The tests also revealed that very httle of the salt consumed contaInS 30 parts per milhon or 
more of IodIne, regardless of household altItude, distance, famIly Size, or ethmc background 
ApprOXImately 25 percent of the salt In all surveyed households contaInS 15 parts per mIllIon of 
iodine 
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Table 34 
Iodine Content of Salt, by Altitude 

Altitude In Meters Oppm 7ppm 15ppm 30 ppm 
Below 1,000 24 52 16 8 
1,000-1,500 36 37 25 2 
1,501-2,000 28 40 27 5 
Above 2,000 64 36 0 0 

Table 35 

Iodine Content of Salt, by Distance 

Distance Oppm 7ppm 15ppm 30 ppm 
Less than Y2 day 23 50 21 6 
Y2 -1 day 35 33 30 3 
More than 1 day 35 40 21 5 

Table 36 
Iodine Content of Salt, by Family Size 

Family Size Oppm 7ppm 15ppm 30 ppm 
<5 members 21 57 17 6 
5-6 members 29 41 23 4 
7-9 members 30 41 24 5 
>9 members 36 38 25 5 

Table 37 
Iodine Content of Salt, by Family's Ethnic Background 

Ethmc Background Oppm 7ppm 15ppm 30 ppm 
Bahun and related 44 39 13 4 
Chhetn and related 26 40 27 7 
Matwah and related 34 36 28 2 
Tlbeto-Burman and related 34 39 24 4 
Chaudhan and related 17 65 13 5 
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CHAPTER SIX 

IMPACT OF THE VFC/A PROJECT 

The overall objective of the VFCI A project was to increase household cash income, 
employment, and productivIty III Nepal In order to achieve thIS objective, the project promoted the 
commercialization of small-farm agnculture through the production and marketmg of sIte-specIfic, 
hIgh-value commoditIes in the mIdwestern hills and mountam regIOn of Nepal. The program has 
proved successful m helpmg small farmers dIverSIfy mto commercial, hIgh-value crops In fewer 
than five years, Rapt! has expenenced a tremendous Increase In the commercIal productIOn and sale 
of fresh vegetables, vegetable seeds, and apples 

The rate of growth of commercIal VFCI A crop productIOn has been truly astoundIng 
AccordIng to the 1997 Agncultural Practices and Crop Budget Survey, the hIghest growth rates have 
been achIeved for fresh vegetables (36 percent), seed potatoes (31 percent), and vegetable seeds (23 
percent), and the partIcipatIon of households In the project has grown annually at a rate of 10 percent 

The VFCI A proJect's impact on vegetable consumptIOn has been sIgmficant. As explaIned m 
the Income report, for each doublIng of the amount of vegetables produced, vegetable consumptIOn 
has increased by 90 percent (see "Household Income Survey of the Rapt! and Bhen Zones, Nepal," 
as CIted in footnote form In Chapter One). 

RAP techmcal report #14, 1997). The effect on nutntIOnal status of the Increased avaIlabilIty 
and consumptIOn of vegetables is complex, but III the long run it IS expected to be benefiCial. 
FIndings so far show improvement In the nutntIonal status of famIlIes and chIldren partICIpatIng In 
VFCI A Prelllrunary analYSIS of the data, however, shows that these improvements are modest. 

On the surface, the VFCI A project appears to have had an effect when one compares the 
improvements In nutntIonal status among those hVIng III InterventIOn areas wIth the nutntIOnal status 
of those m nonInterventIOn areas. ThiS IS espeCIally true regardIng the mCIdence of wastmg among all 
surveyed chIldren and of stuntmg among those ages 12 to 23 months ThiS conclUSIOn, however, 
reqUIres further analYSIS, because a certam amount of time must pass before nutntlOnal status 
Indicators, particularly stuntIng, can be used to confirm a VISIble, measurable Impact 

In terms of consumIng adequate amounts of cal ones, protem, and Vitamin A, famIlIes that 
particIpated In the VFClA project are relatively better off than those that dId not. In Raptl, sIte of the 
interventIOn areas, only 30.4 percent of famlhes consume madequate amounts of calones, compared 
with 36.3 percent of famIlIes m Bhen, where no InterventIOns took place (see Table 38). SImIlarly, 
for protem, 11 3 percent of RaptI famIlies consume Inadequate levels, versus 13 1 percent of Bhen 
households. VItamm A consumptIon IS also worse In Bhen (45.6 percent of famIlIes consume 
inadequate levels) than In Raptl (403 percent) StatistIcally, however, only the difference III calonc 
consumptIOn IS sIgmficant (P = 0.09) 
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Table 38 
Percentage of Families Consuming Less Than 100 Percent of Adequate Nutnents 

Zone Total Calories Protein Vitamin A 
No. 

Raptl 595 304% 113% 403% 
Bhen 259 363% 131% 456% 

Given that diet and dIsease are closely lmked, the study team exammed the prevalence of 
fever and diarrhea and the practIce of breast-feedmg among the sample populatIOn m relation to the 
families' nutritIOnal status Table 39 shows that more chIldren from Bhen households suffer from 
diarrhea than do chIldren from Raptl households More Raptl children, however, run a fever. 
Nonetheless, both findmgs are statIstIcally mSlgmficant. Thus, It IS difficult to understand the effect 
of these illnesses on nutntIonal status 

Table 39 
Percentage of Children Expenenclng Fever, Diarrhea, and Breast-feedmg 

Zone Fever Diarrhea Breast-feeding 

Raptl 116% 109% 495% 
Bhen 93% 143% 575% 

The effect of the VFCI A project on nutntIonal status can be observed In Table 40, WhICh 
shows the nutrItIOnal status of chIldren ages 12 to 59 months m both partlClpatmg and 
nonparticipating households As Illustrated, chIldren who participated in the VFC/A project are less 
acutely malnounshed (as measured by wastmg) than those who did not partiCIpate. ThiS findmg 
indicates somewhat VFC/A's contnbutIOn to the reductIOn of acute malnutntIon, or wastmg 
Stuntmg, a longer-term mamfestatIOn of malnutntlon than wastmg, IS margmally more prevalent 
among children in Rapti than m Bhen Neither the wasting nor the stuntmg figures, however, show 
any statistIcally significant difference between children of VFCI A program participants and those of 
nonparticipants. 

Table 40 
Status of Malnutntlon among Children Ages 12-59 Months 

Zone Total Children Nutntlonal Status 

Stunting Wasting 
(Percentage) (Percentage) 

Raptl 595 649% 108% 
Bhen 259 63.3% 116% 

Data on adequate consumptIOn of nutnents among chIldren ages 12 to 59 months m Raptl 
and Bhen mdlcate that about 8 percent more children are consuming adequate amounts of cal ones m 
Raptl than in Bhen. For RaptI as a whole, however, approximately 72 percent of chIldren in thiS age 
group are not consummg 100 percent of the reqUIred level of calones (see Table 41) The same IS 
true for Bhen, where about 77 percent of chIldren are gettmg madequate amounts of cal ones 
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Adequate protem and vItamm A consumptIOn also contInues to pose a problem among 
chIldren ages 12 to 59 months Table 41 shows that, III RaptI, 48.2 percent of chIldren lack adequate 
levels of protein, and 41.2 percent receIve inadequate amounts of vItamm A. The picture IS also 
bleak m Ehen, where 40.9 percent of chIldren have less than enough protem, and 33 6 percent have 
Insufficient amounts of vItamIn A. 

Table 41 
Percentage of Children Consuming Less Than 100 Percent of Adequate Nutnents 

Zone Total Calones Protein Vitamin A 
No 

Raptl 595 718% 482% 412% 
Shen 259 772% 409% 336% 
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CHAPTER SEVEN 

CONCLUSIONS 

The overall health and well-beIng of surveyed resIdents m Rapti and Bhen seem SImIlar, as 
the dIfference In nutritIOnal status between those hvmg m mterventton and nonmterventton areas 
appears to be marginal. Nonetheless, havIng had the opportumty to observe household members m 
both RaptI and Bhen durIng the survey, the study team members say It IS ObVIOUS that the VFC/A 
project had some beneficIal effect on the health and nutnttonal status of the populatIOn m the 
InterventIOn areas VFC/A partIcIpants show Improved nutnttonal status as measured by certaIn 
IndIcators For example, total macronutnent consumptIOn IS better among famIlIes m Raptl than 
among those m Bherl. However, micronutnent consumptIOn has shown lIttle Improvement, 
espeCIally m chIldren 

VarIOus factors could have caused the modest Improvement m the nutntional status of 
chIldren In the InterventIon areas. One key factor could be the weakness or absence of a system of 
evaluatIng VFC/A's mfluence on nutrItIOnal status InformatIOn from the field mdicates that the 
InterventIOn process was not implemented m all places, and that dIfferent types of "subInterventIOn" 
were carned out m dIfferent places If the data were to be analyzed further, accordIng to type of 
InterventIOn actIVIties and the duratIon and extent of benefit one mIght gam from them, the effect of 
the interventIOns would lIkely become more VISIble, even In chIldren Such an analYSIS calls for 
some mechamsm to measure the Impact of VFC/A actIVItIes on the health and nutrItIOnal status of 
children, espeCIally WIth regard to micronutnents. 

Another factor contnbutIng to the modest Improvement m nutrItIOnal status of chIldren 
could be due to the perSIstent faIth m traditIOnal practIces and cultural belIefs about foods 
Households, partIcularly m rural areas, for example contmue to lmk several foods WIth vanous 
illnesses, unaware of the nutrItIOnal value of the products they produce. Consequently, there IS 
senous need to Include educatIOnal efforts m future actIVItIes to maXImum the benefits of programs 
lIke the VFC/A. Even though the VFC/A program dId Improve somewhat the nutntIonal status of 
partICIpants, had some nutntton promotIon actIVIties been mtroduced along WIth the project, the 
degree of Improvement could have been much more sIgmficant. 

To Improve nutrItIOnal status further, nutrItIOn educatIOn, dIsease preventIOn, and the qualIty 
of health-care serVIces, WIth an emphaSIS on avaIlabIlIty and accessIbIlIty, must be conSIdered, along 
WIth an increase m the varIety of food productIOn 
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FNBIA TEAM 

1. Dr. Janardan K.C ChIef Coordmator All Survey 

Areas 

2 Dr. Bhakta R. Dahal FNBIA Coordmator All Survey 

Areas 

3. Mr Muran R. Kaml SupervIsor 

4. Mr Subama M Shrestha SupervIsor 

5. Mr Surya P Adhikan SupervIsor 

6 Mr. Madhu Sudhan Bhattaral SupervIsor 

7 Mr Chudamani Bhandan SupervIsor FNBIA Team 

8 Mr. Han KrIshna Shah SupervIsor FNBIA Team 

9. Mr. Shambhu Kafle SupervIsor FNBIA Team 

10 Mr. Bharat Mam Panta SupervIsor FNBIA Team 

11 Mr Pitamber Simkhada Food Enumerator 

12. Mr Dharma Raj Dahal Food Enumerator 

13. Mr. Khagendra Adhikan Food Enumerator 

14 Mr Dilh Raj Bhandan Food Enumerator 

15 Mr J anardan Pokharel Food Enumerator 

16 Mr Ganesh Acharya Food Enumerator 

17. Mr. Krishna SImkhada Food Enumerator 

18 Mr. Sarad Chandra SImkhada Food Enumerator 

19. Mr. Pandav R. Dahal Food Enumerator 

20 Mr Lokendra Dhakal Food Enumerator 

21. Mr Sabm Kumar Karkl Food Enumerator 

22 Mr Bhan Bahadur Ayer Food Enumerator 
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Report Of Activities and Results of Pretest Carried out To Conduct A 
Baseline Survey on Nutrients & Vitamin-A Rich Food Consumption in 

Rapti and Bheri for Future Program Development 

ASSESSMENT OF PATTERNS OF FOOD CONSUMPTION 

A team of mternational and local experts funded by USAID VIsIted the Dang valley and parts of 

Salyan to collect mfonnatlOn on food consumptlOn m the famIly Special focus was gIven to 

consumptlOn of food nch m vitamm A, protem and calone FIve focus group discusslOns were 

carned out among two ethmc groups m Shantmagar VDC m Tulsipur, two ethmc groups at Kapurkot 

(Gorpa VDC) m Salyan dIstnct, and one from among women belongmg to a vegetable productlOn 

group m Rukum dIstnct ThIrty-three dIfferent food Items were Idenufled as most commonly 

consumed food m the area Based on the preparatlOn of food and amount served to the chIldren, 

portlOn SIzes were detennmed PortlOn SIze-one was defmed as the amount of food consumed by 

chIldren belongmg to age 1-2, portlOn SIze-two for age 2-3 and portlOn SIze three for age 4 and 5 

Vitamm A content on each portlOn SIze was estImated m tenns of retmol eqUIvalents (RE) or Beta 

carotin (BC) per portlOn SIze dependmg upon the RE or BC per 100 grams of specIfIc food Item 

OBJECTIVES OF PRETESTING 

General Objectives 

The general objective of the pretest was to onent enumerators and proVIde opportumty to supervIsors 

for overall fIeld survey actiVItIes. 

SpecIfic objectIves were to' 

1) ProvIde practIcal onentatlOn to enumerators & superVIsors, 

n) Adjust questIOnnaIre and procedures to ensure proper survey executIOn, 

ni) Apply survey mstruments m households 
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Pretesting of the questionnaire 

Considenng the feasIbilIty of pretesting, Pachkhal (Rampur) VDC of Kavrepalanchowk dIstnct was 

chosen as one of the sItes for pretestmg twelve food Items Twelve mcome basehne survey 

enumerators and four APROSC supervisors, along With three local professIOnals and an USAID 

Nutrition expert, visited the pretest areas. Thirty-two households were visited in Kavre and five 

households in Bhaktapur dIstrict. Family food consumption usmg 24 hour food consumptIOn recall 

and anthropometry usmg common bathroom scales and measunng tapes for weight and heIght were 

carned out. A day-long trammg of supervIsors and enumerators was undertaken m APROSC pnor to 

the actual pretestmg Trammg was orgamzed to provide orientatIOn on how to measure food Items, 

and determine portIOn SIzes usmg actual food Items as IdentIfied m the Dang valley focus group 

discussIOns. Income baselme survey enumerators were also mc1uded m the trammg program based 

on the assumptIOn that they would playa contnbutory role to the food consumptIOn enumerator 

during the actual fIeld data collectIOn. 

The trammg schedule was dIVided mto three components IntroductIOn, applIcatIOn of questIOnnaIre 

and anthropometry The fIrst component addressed mstltutIOnal roles, purpose of the survey, and 

selection of household/chIldren Components two and three covered such tOpICS as questIOnnaIre 

descnption, approaches to the households, food Item measure and model, food denSItIes, weIght, 

volume, portIOn sizes and preparatIOn and consumptIOn practlces, fllhng out the questIOnnaIre, and 

cross checkmg and supervisors' role (See attached trammg programs). 

Smce actual Instruments to be used m the fIeld were not aVaIlable dunng the trammg, as well as 

during pretestmg In the fIeld, It was deCIded that a separate trammg seSSIon focusmg on 

anthropometry should be conducted at a later date, but before the fieldwork 
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Table 1: Typical day meal in a given family 

QuantIty RtlI00gm RE/day Qull-2 yr chIld RE/day 

RIce 200gm 0 0 100 0 

Dal (LentIl) 800gm 65 520 40 26 

Sag 600gm 150 900 20 45 

Achar 50 100 50 5 5 

* If cow ghee IS used In Dhal, It IS likely to add more REs for the family 

Table 2: Source of typical supplementary Vitamin-A rich food 
for 1-2 year olds in a given family. 

RE/I00 gm 1-2 yr chIld RE/day 

Breast mIlk 182 200 364 

MIlk & Butter mIlk 220 220 -

Pumpkm 17 50 -

Papaya 50 50 9 

Curds 137 50 25 

LIver 1000 30 300 

Eggs 600 50 300 



Mllle 

75% 
10 
50 
5 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 

No 

% 
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Table 3:Anthropometry of children 12·60 months of age. 
n=38 

HA WA WH 

Tl. Itlle Eemale Mlllp. Tl. lip. Pp.m::.lp. M::.lp. Tl. IIp. 

<3 60 67 <3 53 25 <3 
3 13 5 3 20 5 3 
5 6.5 13 5 0 15 5 
10 6.5 5 10 6.5 0 10 
20 6.5 5 20 0 15 20 
30 0 5 30 13 5 30 
40 0 0 40 0 5 40 
50 0 0 50 0 25 50 
60 6.5 0 60 0 0 60 
70 0 0 70 0 5 70 
80 0 0 80 65 0 80 
90 0 0 90 0 0 90 
95 0 0 95 0 0 95 
97 0 0 97 0 0 97 
>97 0 0 >97 0 0 >97 

99 100 99 100 

Table 4:Anthropometry of Adults (BMI) 

Female Male 

Under wt. Ideal wt Over wt. Under wt Ideal wt Over wt 

17 12 6 9 1 0 
48.6 343 17.1 90 10 0 

NB BMI= Body mass Index, cut-off POInts for under- and over-weight females and males are 19, 
20 and 22 and 23 respectively 

Pp.m::.lp. 

13 
6.5 
6.5 
0 
33 
6.5 
0 
65 
65 
0 
0 
0 
0 
0 
20 
98.5 
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Training of Nutrition Supervisor 

Smce four food consumptIOn baselme survey superVIsors had been hIred from outsIde APROSC, a 

separate trammg was scheduled to after receIvmg accurate mstruments Although the trammg was 

meant for the Food Consumption Baselme Survey (FCBS) supervisors, APROSC supervisors and 

enumerators were also mcluded m the trammg program to Improve the overall qualtty of mformatIOn 

collectIOn. 

Two half-day traming seSSIOns were orgamzed to cover both the theorettcal and practical aspects of 

anthropometry The theoretIcal dIscussIOn covered such areas as the baseltne survey, fmdmgs from 

the pretest, unpackmg, checkmg, standardIzmg, safety and care of mstruments, dIscussIOn on 

questIOnnaIre, cross checkmg the fIeld questIOnnaIre and supervIsors' role ThIS was followed by a 

dIscussIOn on measurement of heIght and weIght by each superVIsor and enumerator After havmg a 

senes of duplIcate measurements, varIatIOns on duplIcate measurements were checked and re 

measurement was done m areas showmg large vanatIOn 

In order to Improve effICIency m takmg anthropometnc measurements and strengthen the confIdence 

of enumerators, a fIeld-VISIt and measurements m the fIeld was carned out Each supervIsor and 

enumerator measured four separate chlldren mdependently, and each enumerator demonstrated each 

chIld's measurement to the coordmator, superVIsors, and other enumerators The fmal questIOnnmre 

was prepared upon completmg all pretest actIVItIes A copy of the fmal questIOnnaIre IS attached as 

annex 3 m thIS report. 

Fmally, considenng the workload of the enumerators, concern of the fundmg agency and the adVIce 

of the USAID personnel, anthropometry of adults and dIP stIck test of unne, was omItted from the 

FCBS actiVIty 
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CONCLUSION 

The overall actIvIty earned out during pre-test seemed adequate for carrymg FeBS m the fIeld 

Protem, calone and vitamm-A consumptIon data have not been mcluded m the report because of 

unavaIlabIhty of computer software to analyze the collected mformatIOn Therefore, relatIOn of food 

consumption and nutritional status is not included here 
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Training Programs 

Traming of Enumerators and SupervIsors for Nutntion Survey 

A. Introduction to the Survey: 

1. InstitutlOnal roles USAID, DAI, APROSC, NO-FRILLS Rapt! project 

hIstory. Procedures and organtzation of the survey-teams and supervIsors 

2 Purpose of survey, Importance of vitamm-A, conclusIons from Tulsipur pre-

survey work, desIgn of questlOnnaIre and sample. 

3. How to select households and mdex chIldren QualIfymg questIons, 

SubstItution of households 

B. Application of questionnaire: 

1 IntroductlOn and permIssIon How to ask questIons, sequence, not to dIrect 

response, wnte answers. 

2. Use of measures and food models/pIctures to estimate quantities and portlOns 

3 ReVIew of questlOnnaIreS between enumerators to ensure completeness 

C. Anthropometry: 

1 Theory and practice of anthropometry References, mdices, cut-offs 

2. Care and use of mstruments, zenng scales, SItes to mstall 

3 Preparation of subjects undress subject, remove shoes 

4 PositIonmg and holdmg subjects 

5. Readmg of measurements EstimatlOn Notmg readmgs, mcludmg decImals. 

6 StandardIzatIOn repeat readmgs. 

7 InterpretatIon and feedback of results to parents on cards Coun~ehng? 
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Training of Supervisors for 

Food Consumption Baseline Survey 

1. IntroductIOn. Dr K C. 

2. Fmdmgs from the Pretest: Dr Bhakta R Dahal 

3. Unpacking, checking, standardizmg of instruments 

4. Measunng mdex chIldren 

5. Safety and care of instruments 

6 QuestIOnnaIre deSCrIptIOn 

7. Cross checkmg between EconomIC and NutrItIon survey process 

8. SupervIsor's role 

a Quahty of mformatIOn Measurement, recordmg, facIlItatmg 

b Care of instrument. during weighing, transport, storage 

C Management of posters 

d DaIly log of questIOnnaIreS 

e FacIlitatmg the mtervIew process: ChIld selectIOn, household selectIOn, respondent 

selection, motIvatmg selectIOn for qualIty mformatIOn 

f CommUnICatIOn WIth coordmators. 



III-l 

ANNEX III 

FINAL QUESTIONNAIRE 
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01 

02 

03 

04 

05 

06 

07 

08 
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(to be fIlled afterwards) 
Sr No I I I I I=:J 

AGRIClJ LOILJ RAL PROJ Eel!:> ~ERViCI::S c..ENTRE 
FOOD COi\SLJMP110N SURVI::\ OF RAPTIIBIIElU ZONES 

HOUSEHOLD LEVEL QUESTIONNAIRE 

QN 

Card No D 01 

DIstrict D 02 

Dang I Surkhet rn Rolpa 2 Datlekh 
Salyan 3 JaJarkot 
Pyuthan 4 
Rukum 5 

Village Development Committee D 03 
VIllage (Tole) 

Ward No D 04 

Household No D 05 

Name of the household head 

Ethnic group D 07 

Sex of the head of the household D 08 

Male Female m 
Name of the IntervIewer 
SIgnature of the IntervIewer 
Date of interview: 
Name of Supervisor: 
Signature of Supervisor 

I~ 
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---

0.9 Family details. Give names of all the members of your famIly (Note age, sex, lIteracy, educational level of em hone 01 th! members 
of the family. Also note the destination month ofleaving and returmng If members of the fllmtly have left home for more than .1 l"onth dunng 
the last year) Refer to the code provided in seperate sheets 

01 02 03 04 05 06 
Name of family Members Number Age Sex Family Martial Literacy Education 

(in years) code status Status code Quahfl-
code code callan 

passed 
code 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

2 

07 08 09 10 
Stud- Code for Month of Year of 
yln9 al destination leaving leaving 
School after home home 
code leaving code 
6-25 vr home 

11 
Month of Ye If 

returning rei trnl!d 
home Ilo,ne 
code 

.-
12 1;_~ 

Pu'po-ed 
of l<.a\II'g 
hOIll'" 
cot1e 

--
...... -

I 

-. -
-.---

--
--
---
---
---
---

--
-

---
--
--
--

H 
H 
H , 
+:> 

J 
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'1 

I 
I 

I 
I , 
I 

I 

I 

.1 

Family Description I II - 5 
10 How many people received meal in your house yesterday? Morning Evening Snacks 

Above 18 years of age 

5 - 18 years age 

Below 5 years 

Total 

11 Index child's· date of birth (Date, month, year) 

12 Mother and child's weight (kg) together 00 0 

Anthropometry of index child 
13. Weight of child kg. 00.0 

14. Height of childs c.m. 0000 

15 Age of child completed months 00 0 

Food consumption questionnaire 

16 Did you have feast/festival in your house yesterday? 
Yes = I, No =2 

17 Did you (mother) fast yesterday? 
Yes = I, No = 2 

18 Did this index child take vitamin A cap during the last 6 months? 
Yes=1,No=2 

19. Did this index child take vItamin A cap during six month prior to the last 6 month? 
Yes=I,No=2 

20 What is the type of edIble salt? (Please ask for salt and see) 
Crystal = 1. Mixed = 2, Granular = 3, Powder = 4 

21 \Vhat is the iodine content in the salt? (Please test with solution) 
Nil = 1, 5 ppm = 2, 15 ppm = 3. 30 ppm = 4 

22 Do YOll breast fed thIS index chIld? 
Yes = I, No=2 

23 Are you (mother ofindex child) pregnant? 
Yes = 1, No = 2 

24 Is this index child suffering from diarrhoea these days? 
Yes =- I. ~ (' .,.. ~ 

• Note Inde, child means. chIld between 12-jff months of age. If two or more chIldren are found. please take one 
chdd that has later month of bIrth in the year 

3 

Total 
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25. Does this index child have fever these days? 
Yes=I,No=2 

26. Do you (mother) prepare food for the family? 
Yes = I, No= 2 

Last 24 hours food consumption 

Instructions: 
Family f..§; Index child "" 

Food Morning Day Evening Others 
, 

Morning Day Others ,- evemn 1: .. 
ml/gm mllgrn mllgm mllgm ~' mllgm g ml/gm L 

, mllgm ml/gm 

1 FUce (hand pounded) '" 
~ 

2 RIce (milled) ~~~ 

3. Bitten rice 
~ v , 

4. Lentil ~y 

'~ 

S. Other dal ,,{;~.:. 

6 Soybean ~~ 

7 _ Ghee in dal ,:~ 

8. Green vegetable ;.:'{ 
9 Buck wheat ~. 

;,' 

10. Maize yellow .. '\.~ .. 
/v 

11. Maize white 
,~ 

~" 

12 Wheat ( 

13 Millet ~ 

14. Barley 
, , 
- ' 

15. Meat ,,!(~ 

-
16. Milk * 
17 Butter milk t:: 
18 Curd , , 
19 Eggs 

, 
~ .. 

20 Horhcks/Cerelac/Viva 
, 

21 Mango Ripe 
22. Yam yellow ::~ 

23 Papaya Ripe " " , 

24 Orange " 
" 

25 Liver 
26 Hvdroginated oil 

, 

" 

, 27 Pumpkin Ripe ' , 

28 Carrot .. ~ 

29 Ghee cow 
30 Ghee buffiliu -' y..< 

31. OJ) 
, 
, , 

... ., 
-'- Bread 

.-
i I "-

, l 


