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ABSTRACT

Some researchers have suggested that as villages move from traditional living patterns
emphasizing seli-sufficiency, to ones featunng economic development. there is & vulnerable
transition pened in which fanulies of the community are at greater health nsk. This elevated
risk results from many factors such as employment velatility, changes in food consumption
patterns, composition of the extended family, temporary migration, and child reanng be-
havier. Elevated risk, if present. would strike hard at children who are most vulnerable and
readily reflect adverse changes in family statns

Analysis of data from the Eastern Islands of Indonesia supports this hypothesis of ele-
vated nsk during transition. Villages in the study area were ranked by a classification system
used 1n Indonesia to measure level of development ranging from traditional agricultural vil-
lages, 1o modern, markei-onented willages This ranking system not onlv is related to the
amount of infrastructure available in the community, but also includes many other factors.
The approach followed takes advantage of the multitude of parameters measured m this study
by poriraying jeint risk of vitarmin A deficiency, iodine deficiency disorders. irom deficiency
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anemia as well as other health indiceiors such as measles, worm infestation, and diarrhes]
diseases. By examining community-level prevalences for all three micronutrient deficences
this methodology offers unique opportunity to study how the nisk for these conditions eovary
at the commumnity level, and thus provides important information for targeting communities
with integrated control program activities. Amongst all willapes with high prevalences of
any of the three micronutnent deficiencies, there i about a T0% ‘overdap’ in msk between at
least two of the three micronutnems, with 22% of the villages being at high nsk for all three
micronutnent deficiencies

Villages in transition are shown to have higher prevalences of total goiter rate. lowes
mean hemoglobin levels, gher helminthic infection rates, and higher prevalences of wasting
anc underweight malnutrition, all at statistically significant levels, They also tend to have
slightly higher prevalences of low serum: retinol, although not statistically significant within
the sample sizes in this studyv. While {focusing upon villages in transition it bul one type of
targeting, there is a qualitative diflerence between this one and cther fargeting sirategies.
In this instance the targeting can be based upon anticipating the nsk rather than reacting
to nsk estimates based on surveys. Becauss the government 1z both planner and resource
allocator for 1ts development programs, difficulties experienced during movement through a
trapsition penod can be monitored and dampened by zllocating special integrated activities
to the region recesving development assistance

INTRODUCTION

Objectives of Study

As governments stove to maximize the effectiveness of their imited resources. the 1ssus
of identifying and targeting those most in need of health and nutrition assistance becomes
paramount. This paper presents a unigue approach to determining these needs for assis-
tance. The approach combines recent theoretical developmentis in the field of population-
environment dynamics with general resouvrce allocation sirategies to suggest 2 method for
identiiving lgh-nsk population groups. As part of this inguiry, measurements of the extent
of overlap among risk factors 1 made which can be utilized to improve the eficiency of pro-
gram implementation. Perhaps most impertant, the methodology which is proposed permits
governments to anticipate difficult problems so that preventive rather than solely curative
measures can be taken 1 a timely manner.

I'haz paper begins by describing the setting in which the study was undertaken. Next
the theorstical model 15 presented along with the possible applicability of the model to real
world situetions &t hand Thard. data 15 used to determine whether the model has predictive
capacity, and finally conclusions and policy implications stemming from the analvses are
presented

The Setting: The Eastern lslands of Indonesia

In 1880 the Government of Indonesia commissioned the Center for Nutntional Research
and [revelopment of Bogor, Indonesia to undertake a study on the health conditions of the
Eastern Islands. Community Systems Foundation of Ann Arbor, Michigan was asked teo
provide techmecal assistance through the ALD, VITAL Field Support Project. The Govern-
ment was especially concerned with deficiencies in micronutrients thal were expected to be
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a strong contributing factor to poor health status of the children in those 1slands.

A cross-sectional prevalence study was carmed out in October 1990 through June 1981,
The purpose of the study was to gather data on the prevalence and distribution of specific mi-
cronutnent deficiencies, including vitamin A deficiency (VAD), iron deficiency anemia (TDA),
jodine deficiency disorders (IDD). and protein energy malnutntion {PENI). It was planned
that this information would be used for assistance in the targeting of specific nutrition and
health interventions in thess remote islands. The study provides the first substantial body
of information Tegarding the prevalence of these conditions in the Eastern Ielands.

The Eastern Isiand provinces of Indonesia include the islands sast of Java and Kelimatan
(Borneo), the island of Sulewesi (the Celebes), the islands of the province of Maluku, the
islands of Inan Jaya, Nusa Tengears Barat (NTB), Nusa Tenggara Timor (NTT), and Timer
Timur {Tim Tim}. However, only Maluku, NTT, Tim Tim, and [nan Jaye were selected for
this study as these provinces were not fully represented in earlier surveys.

Most of the provinces are eulturally distinct from the rest of Indonesia, as well as from
each other. Dietary patierns, terrain, and climate also differ, leading to a belef that causes
of malnutrition mav difer from the rest of the country and among the four provinces.

Irian Java, the sasternmost island, is populated by subsistence hill tribes whase mter-
tribal warfare has kept development efforts at & mumimum until they wers released from
Duteh Colonial domination in the early 1980s. In the last thirty years, the development of
roads, communication networks, construction of schools and health centers have done much
to bring this province more into the mainstream of Indonesian life. However, the population
and their lifestvle iz still quite different from most of the country. Through the transmnigration
of groups from Java to Iman Jaya, the population s now quite diverse representing a wide
range of sociceconomic and eultural backgrounds

Timeor Timur (Tim Tim) is an even more recent addition to the Republic of Indonesia.
Tintil 1874 it was under the jurisdiction of Portugal. In that year, Portugal divested itsell
of all its colonizl possessions, wcuding Tim Tim. Tim Tim was then integrated into the
Republic of Indenesiz, and for several years speafic pockets of resistance to this integration
made the expansion of governmental social welfare programs problematic. Under the Pos-
tuguese, verv little effort was made te educate the rural population, and semi-fendal political
systems kepl power in the hands of & few rich Portuguese families living in the capital, Dih.
The resulis of this survey suggest that Tim Tim has made progress and is in the process of
expanding i1ts rural social welfare sysiems.

The provincs of Maluku 1= the location of the onginal spice 1slands for which the European
countres orgimally set sail 1o the Unent. Nutmeg and mace oniginated from the island of
Banda (which is in this province), and eloves were found on the island of Ambon. During
the 16th century this arez was & site of confrontation between the Portuguese the first
Europeans to settle in the area, and the Dutch. Different islands in the province still display
characterstics which have been adopted from these two western European nations.

Nusa Tenggara Timor (NT7T), like Maluku, is one of the origimal provinces of Indonesia.
[t has a dryer climate than most of the country. Unlike the other eastern provinces, 1|
has characteristics which are similar to those of the rest of the country, and its level of
participation in socal welfare programs 1s the highest of all the provinces in the survey.
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Mutritional problems of the area

Vitamin A deficency — Vitamin A deficency has long been known to cccur in Indonesia.
Consequently, Indonesia has been one of the leaders in the world in ressarch of this impor-
tant problem. Blindness due to xerophihalmma had been the primary justification for these
mvesiments, However, in 1983, studies provided some evidence that sub-climcal VAD, even
when not assomated with nutrition blindness, leads to incressed risk of mortabty, thereby
intreducing and additional impetus for its control.

The 1sland of Ambon 1n Maloku was included 1 the 1978 National Nutntional Blind-
ness Survey, but the other four proviness were not surveyed because of logistic and cost
constreints, The island of Biak was recognized as having high levels of xerophthalmiz in
1881, due to the energetic efforts of the head of Kabupatlen medical serviess. It was sug-
gested that xerophtihalmia might alse be a problem in NTT in the early 1980s

Nutritiona! Amemia — Of all the micronutrient deficiencies, nutritional anemia is undoubt
edly the most widespread. Howsver, its distobution and magmitude 1s least knowsn through-
cut the country, Young children and pregnant and lactating women are the most likely 1o
be at risk. Nutritional anemia has been associated with impaired cogmitive and motor devel-
opment of children, low birthweight, and increased osk for mortality in pregnant women as
well as redueced productivity in aduli males, Data generaied from the present study provides

the first population-based prevalence information on anemiz available in the country.

Pratern Energy Malnetntion — Protein Energy Malnetntion (PEM) 15 2 problem associated
with poor food avatlzbibity and excessive infection. It is identified in children wheo are short
for their age (stunted) and for underweight for their age. and 1m some cases with dimimshed
body mass for their sinture {wasied), The methed by which PEM has besn assessed in this
siudy is through anthropometry, The primarv measurements taken were the height, weight,
and age of preschool children. These different measures were then combined to form thres
mdiees: weight-for-age, height-for-age, and weight-for-height. Height-for-age is generally
comsidered a measure of food avatlability and overall sodoeconomic conditions dumng the
development of the child, while weight-for-height (body mass on the frame of the child)
is considered to better reflect insult to the child either due to illness or recent acute food
shortage. Weight-for-age 15 a combination of these two ndices, although limited since it
farls to distinguish. thin children from shorl children with adequate muscle and fat in the
classification of the undernourished.

Iadine Deficiency Disorders — lodine deficiency disorders are a group of health and de-
velopmental problems associated with mnadeguate jodine mmtake. Histoncally, the magmtude
of this problem has been measured by palpable goiter rates, which is the most abvions and
specific svmptom assocated with low jodine intake. Among the other symptoms of IDD
cretimem {memtal and developmental sub-normaley) is found in areas in which iodine defi-
aency is endemic, and a whole spectrum of more subtle symptoms also have been attrbuted
te msufficient iodine nutmture. These include reduced 10, deafness and delayed moter shill
development. Several biochemical parameters are somefimes used to assess the magmituade
of IDD including: urinary 1odine, thyroid stimulating hormone (TSH), and levels of other
thyroid hormones (T3 and T4)
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The Study

The study focuses on vitamin A deficiency (VAD) in children in the age group U to
§ years, Ophthalmological examumations were carried out to look for clinical eye signs of
VAD Blood collections were performed lor the measurement of sernm vitamin A m a 11%
subsample. From blood samples taken, hemoglobin levels were also assessec. This same
group of clildrer were examined for protem energy malnutrition.

Fregnant women in the same communifies wers sested for amemia. lodine deficency
disorders (IDD) were studied in elementary school children through examination for palpable
goiter as well as through assessing iodine levels in urine specimens collected from a 10%
subsample. From each sub-province (kecamatan] surveyed, two elementary schools were
chosen which wers located close to the village and census umt (wilayah) in order to examine
children 0-§ years aleng with pregnani women.

Everv pregnant woman chosen in the survey area was examined for general health con-
ditions. goiter, and hemoglobin. Urine samples to check for iodine levels were not taken.

Data Processing and Analysis

The data was converted 1o electronic form using a customizec computer and entry pro-
gram eguipped with buili-in cheeks to minimize data entry error. In addition. several thor-
ough rounds of data checking and cleaning were carried out, to ensure the mtemal validity
of the data.

Table 1 lists the variables used in the present analysis. Using FoexPro Verzion 2.0 and
SPSS.PC Version 3.0, these vanables were created by aggregating household data up 1o the
village level to derive community-level variahles. From the 245 villages, 56.3% wers accepted
with loes due to missing vahies, leaving a total of 138 villages included in the analysis. Most
of this data loss is due to the fact that indine defidency in schoolchildren was measured only
in those villages with schools

These continuous vanables were chosen from the dataset to depict the nutrtion and
health of the sample population. The first two variables, MN-VITA and MN-HEMO r1ep-
cesent sera data collected im preschoolers in Eestern Island willages from which the serum
vitamin A levels and serum hemoglobin levels were assaved. These data were aggregated 1o
the village level as mean serum vitamin A and hemoglobin levels.

MOVING FROM TRADITIONAL TO MODEREN VILLAGE LIFE:
RISKS DURING TRANSITION

Relative Health Risks at the Community Level

The determunation of the prevalence of nutnture deficiency in the Eastern Islands marks
the first stage i devising an eflective mterveniion. Another crtical element 15 the deter-
mination of the extent to which assistance can be targeted to lgh-nsk populations. The
findings of thie survey show wide variation in health status among provinces and, more
important, within each province. Such variation implies that considerable benefits mugnt
arcrue from targeting — provided that a practical method could be devised. If the actual
identification of high sk groups for targeting is costly, the relative gains from targeting
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TABLE 1
All azta were gathered for preschool children unless otherwise indicated.

Variable Deseniption
MNATTA  Mean Serum Vitamin A Levels

MN-HEMO Mean Serum Hemoglobin Levels
CASES Prevalence of Xerophthalmia {X1B)-clinieal sign of VAD

MEAS Frevalence of Measles in the last 3 months

POX Prevalence of Chicken Fox in the lazt 3 monthe
DIA Prevalence of Severe Diarrhea in the last 3 monthe
WORM Frevalence of Farasitic Infestation in last 3 months
MN-WHZ  Mean Weight for Height z-score [wasting)

STUN Frevalence of moderate Stunting

UNDEBEWT Prevalence of moderate Underweight

WAST Prevalence of moderate Wasting

TGR Total Goner Hate {among schoolchildren)

VGR Vistble Goiter Rate (among schoolchildren)
MN-EMI  Mean Body Mass Index {among pregnant mothers)
TGR-M Total Gonter Rate (among pregnant mothers)
VGHR-M Visible (Goiter Rate {among pregnant mothers)
EL-HH Mean Education level of head of household

E-AMOM  Mean Educaticn level of mother

are lost. For example, in most settings, it is not practical 1o conduct a careful household
survey to determine relative nsk. Other less expensive means must be found which can act
as a reasonable surrogate for these rigorous bul expensive approaches. Thus, the Eastern
Islands Prevalence Survey was designed, in pari, to tesi the effectiveness of using wanables
collected at the desa (village) level to estimate household health sisk. The question is not
whether perfect correspondence exasts between village and household but rather, are there
easily gathered willage-level vanables which do a reasonable job in ranking regions. If village
estimates can be used to indicate relative nsk, then a targeting strategy, at the sub-province
{Kabupaten or Kecematan) level may be practical. On the other hand, if there is not 4
sirong correspondence, practical targeting is less likely

A seguence of steps was undertaken to examine this question. First, vadables gathered
at the commumty level were related to the average nutriiional status for individuale and
other health indicators of households in the desa. Next, the strength of association between
household and desa-level data was assessed using Pearson correlation eoefficients and analvsis
of vaniance. The final objective was to select a subset of vanables which could be gathered
at the desa level and which would relate to hounsehold health conditions. A wide range
of vanables gathered at both the household and community level were analvzed for their
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targeting effectivensss. These results are presented elsewhers ( Eastern Islands Micronutrient
Deficiency Prevalence Study, Center for Research and Development in Nutntion, Nutrition
Diirectorate. Ministry of Health, Republic of Indonesia, October 1991) In this paper we will
explore an aliernative (or supplementary) scheme for determining relative msk - one based
on emerging theoretical developments in the field of population-environment dynamics

Elevated Risk for Villages in Transition

Recent research suggests that there 15 a special vulnerability as a commumity moves
from relative tradinional Lving patterns emphasizing seli-sufhoency, to ones featunng eco-
nomic development (see Drake, W. DL “Toward Building A Theory of Population Eaviron.
ment Dvnamics: A Family of Transitions.” Population-Envircnment Dvnamics, Umiversity
of Michigan Press, Ann Arbor, 1993). The theory asserts that movement from traditional
to “developed” status is charactenized by the reglon passing through a series of transitions
i each of many sectors of its society. For example, one well known transition 1s the demo-
graphic transition. At the onset of this transition, births and deaths are both high and are m
relztive equilibnium with each other. Historically, births exesed deaths by small amounts so
that the total population rises only very gradually, Oceasionally, famine or epidemic forces
a decline in total population but in general. changes in rates are slow, Dunng the transition.
however. death Tates drop dramatically, usually due lo improvement in the health condition
of the population. This change i health 1s caused by many, often mterrelating factors. After
some time lag, the birth rate begins 1o drop and generally declines until it i in appreximate
balance with the death rate again

Eut there are in {act many similar transitions each related to different seciors of the
community. This dymamc 1= visualized as a family of transitions. That is. not only has
demogzaphic and eprdemiclogic transition beeu described but also deforestation, toxieity,
agriculiural. energy, education. and urbanization transitions as well as many others. It 15
argued that for each transition there is a critical period when society is espedially vulnerable
During that period, rates of change are high. societal adaptive capacity is limited, in part due
to this rapid change, and thers 15 & greater likelihood that key relationships in the dvnamic
become severely imbalanced. The trajectors that & community takes through & transition
vanes, depending vpon many factors eperating at local and national levels. Transitions not
only zre oecurring in many diflerent sectors but also at different scales, both temporal and
spatial. At times. a commumity experiences several transitions simultaneously, which can
raise socizl vulnerability as they amplifv the efiects of each other.

It i¢ hevond the scope of this paper to describe the details of these dynamics except
to note that for any given location expenencing rapid modermization. such as a wiliage m
one of the Fastern lsland Provinces of Indonesia, it 15 reasonable to conjecture that there
might be special vulnerability (for a comprehensive description of the transitions exsting
& community, see thid. 301:335) If this were trus, then health indicators of at-riskness
might indicate magnified problems in those villages experiencing an overall transition from
sraditional self-sufficiency to relative modemity. This elevated nsk, 1t is argued. results from
many [actors such as employment volatility, changes in food consumption patterns, compo-
sition of the extended family, temporary mgration, and child rearing behavior. Elevated
nek, if present, would strike hard at children who are most vulnerable, and readily teflect
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adverse changes in family health status,

[t follows then, if transiional communities are expenencing vulnerability which then
translates into heghtened child health at-riskness, a targeting strategy might be devieed
based on some readily available community-level indicator. Such a targeting strategy might
provide a practical policy tool

Classifying Villages According to Their Transition Status

*ortunately, in Indonesia the government has for years meintained an up-to-date record
of the “transitional” status of villages throughout the country. Villages in the study area.
like all other parts of the country, have besn ranked by a classification system used to mea-
sure level of development. This ranking system i related to the amount of infrastructure
available in the community but alse includes many other factors. The village scale ranged
irom traditional self-eufficiency (Pradesa) to modern marke: oriented eommunities {Swasem:
bada| {formal village classification of villages was provided by the Indonesian Government ),
Pradesa villages (pre-villages) are generally located in remote regions and have relatively
little contact with the national economy. The main occecupation is agriculture, and educa-
tion levels are very low. Traditional custom has a dominant influence and these villages
are considered “traditional " The next level of development is classified as Swadava, and
1 silll charactenzed by very strong influence of traditional custom, “... strong relations
among villagers and social control based on the family system.” Infrastructure, while more
advancsd than Pradesa villages, is still relatively basic. Average education is low, commu:
mcation and transportation are minimal, production methods traditional. and facifities for
social activites rarely observed. The third level of development in villages, Swakaryva. sheavs
traditional customs further m transiuoen. Influences from outside are observed in the village
which are deemed to “... be changing way: of thinking™ Job opporiunities are shifting
from pomary to secondary sectors. Secondary sector here is defined as small industry and
crafis. Traditional custom and religion is in transition, education and skill levels are judged
te be medium, communication and sodal facilities increasing to a “. . medium level " and
mstitutional and governmental tasks functioning in & more developed manner.

The lughest development classification level is Swasembada, “Traditional costom and
religion is not influencing development ... education and skill of the villagers is high, and
members take initiatives and responsibility for local action. Communication, productivity,
marketing, and social faclities are above standard. Village output/yield in all sectars 35 high
and job opportunities are mainly in the “third sector” (commercial and s5eTvice .

I order to maximize the generality of the results of this study, the balance of this paper
will use genenic terminology when labeling villages. Pradesa villages will be called tradi-
tional, Swadaya and Swakarya called transitional and Swasembada, modem or developed.

TESTING FOR ELEVATED RISKS IN TRANSITION VILLAGES

I there iz validity to the hypothesis that there is elevated nisk dunng the time villages
are going through 2 transition from traditional to developed status, then one might expect
at least some health status indicators to change unfavorably during this pered (it is quite
possible thet, dus to low measurement specificity and sensitivity, indicators eould show no
heightened at-riskness during transitional periods when, in fact, there were risks but the
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opposite 15 less bkely to be true.] Analysis of Fastern Islands data supports this hypothesis
of elevated sk,

However, as is trus for any study, asscciation does not necessanly mean causation. There
are always possible alternative or competing explanations for the cause of the ohserved
outcome. In the case of this analysis, the most probable competing explanation for elevated
risk in transitional villages would be inherent differences among villages which are unrelated
to their Jevel of development, For example, does village topogrephy have an effect upon the
cutcome, especially for health indicators known to be related to geography such as iodine
deficiency?

Other competing explanations know to be related to child health tisk, such as educational
level of the head of household or of the mather are part of the fabrie of & transitional village
and. for our purposes, do not need to be separated. In fact, to a large degree. they define
the heightened at-riskness of transitional villages. Whenever possible, we shall attempt to
provide what evidence there is for refuting tlus competing explanation. But regardless of
the causes, the fact still remains that is associations exist, then an intsrvention RITAlEEY can
be proposed which reflects this elevated nsk, regardless of its cause,

Table 1 in an earlier section. provides s listing of the available health indicators which,
while gathered in some cases at the mdividual household level, 1n all instances have been
aggregated to the village Javel. This section presents the results of analysis for the major
mdicators available, orgamized by village transitional status, Tt should be remembered that
due to data gathering protocol, the number of villages available for analveis. vanes b each
indicator vanable.

Undernutrition

A sample of the nuinuonal status of preschoo! children in each of 138 villages was taken
during the course of this study. Heght, weight, and age were measured and key anthropo-
metnie indices of clild nutmture were calenlated and standardized using the NCHS reference
standard. Village prevalence estimates were determined frem these samples and related to
village transition status, Both weight-for-beight (wasting) and weight-for-age shewed statis-
ucally significant association with village tvpe Wesght-for-height (a measure of stunting)
was also at a higher rate in transitional villages although not statisticallv significant.  Fig.
ure 1 presents the prevalence of wasting by village type. Both types of transitional villages
\early and late| showed statistically significant higher malnutrition. For the purposes of
presentation in the figures that follow, both transitional types have been combined into one
category

Figure 2 shows the prevalence of underweight malnutrition for preschool children in the
same 138 villages. Transitional villages zgain show a higher sk for malnutrition Using
the NCHS standard and a cut-pint of less than two standard deviations from meas values.
transitional villages experienced 48% malnutntion while traditional and modern villages
showed 3597 and 41% respectively, These differences were statistically significant at the
p=.1 levels (p=0065 and 0009 respectively).

Vitamin A Deficiency
Two indicators of vitamin A deficency wers measured during this study; mean serum
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FIGURE 1

Prevalence of Wasting
by Village Type

Provdence | T2 = -3 5.0, HCHS §

12

10

0 —
| Iryzirizad
L] Iy
LA Hljprdh Froviiooes Sorvey, R
b A g

Figure 1. Frevalence of Wasting by Village Txpe (145 villages). Three bers are dis
plaved in this chart: one for traditional, one for transitiomal, and cme for modemn villages.
The heght of the bar measures the percentage of prevalence (% < -2 5.D. NCHS) Tradi-
tional shows wasting of 3.6%; transitional at 10.4%; and. modem at 7.3%. The source is
1991 Eastern Islands Prevalence Survey.

vitamun A level and prevalence of xerophthalmia as indicated by detection of bitot’s spots
(R1E). Eecause of an extremely low prevalence of xerophthalmia, the only varable amenahle
1o analysis of transitional villages is vitamin A serum level:. Figure 3 presents the prevalenes
of low serum retmel m preschool children by village tvpe. The cut-point used to define
commumity ai-nskness 15 the WHO recommended 3% of the population with serum retingl
levels < 10 meg/dl. Although all village types showed prevalences of low serum VA well
above the cul-off for being a public health risk, transitional villages experience the highest
prevalence of low serum retinol although not at statistically significant levels.

lodine deficiency (IDD)

lodine deficiency disorders (IDD) 15 used to define & group of functionzl diszbilities zss0-
aated with madeguate levels of jodine ranging from impaired thyroid function to debilitating
eretimism. lodine 15 normally ingesied in water or plants which have extracied it from soil
IDD := most Likely to occur in isolated rural areas that are ecologically deficieni in jodine
and have little contact with food products from areas with higher iodine availability, Three
aifierent measures were used to assess jodine defimency in this study: visible goiter rate, to-

16



SOLSTICE

FIGURE 2

Prevalence of Underweight
by Village Type
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Figure 2. Prevalence of Underweight by Village Twpe (145 willages). Three bars are
displayed in thie chart: one for traditional, one for transitional, and one for modern villages:
The height of the bar measures the percentage of prevaience (% < -2 5.0. NCHS). Traditional
shows underweight of 35.7%; transitional at 46.8%; and, modern at 41.2%. The source is
18291 Eastern Islands Prevalencs Survey.

tal goiter rate, and percent of villages with total gorter rate above the WHO defined at- ns]-:.
prevalence rate of ten percent.

Figure 4 shows the visible goiter rate classified by village category, Again, nek was shown
te be highest in transitional villages. Figures 3 and § also show much lugher risk zates
transitional villages using the other indicators of deficiency. total goiter rates, and percent
of villages with high total goiter rates {p=0.0045).

Because there iz ofien correspendence between topography and iodine deficiency, an
atiempt was made {o refute this compefing explanation for the observed outcome Figure
T shows the relationship between topography and village transitional status Topography
was categonized as lowlands, mountainous, and coaztal. If the competing explanation for
mgh nsk in transitional villages 15, in fact, their mountainous topoegraphy. one would expect
mountainons villages to be overrepresented m the transiional village category. The data in
Figare 7 indicate exactly the opposite. Fewer transitional villages lie in mountamoeus areas
than i erther the low land or coastal village categones, While this observation does not fully
refute the competing explanation, it strongly supporis transitional villages as the underlying
explanation for igh nsk.
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FIGURE 3

~ Prevalence of Low Serum Retinol
in Schoolage Children by Village "JE'j..fpfa
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Figure 3. Prevalence of Low Serum Retinol i Schoolage Children by Village Type (143
villages) Three bers are displayed m Vhis chart: one for traditional, one for transitional, and
one for modemn villagss The height of the bar measures the percentage of prevalence (¥t <
10 meg/dl). Traditional shows jaw serum retinol of about 12.5%; transitional at about 13%;
and. modern at zhout 10%. The source is 1891 Eastern [slands Prevalence Survey.

Iron deficiency

Anemia is the most widespread micronutnent disarder in the warld, It has profound
consequences on adull produchivity, mpaired cognitive and motor development in children,
and in pregnant women can significantly complicate the risk of intrauterine growth, bow
birthweight, and perinatal mortality, As many as fiftv percent of all maternal deathe in
developing countries may be secociated with apemis and may be the excluzive cause In as
many as twenty percent of all maternal deaths (ACC/SCN Workshop, Freventing Anemua,
SCN News 6:1-6). In addition to an inadequate intake of iron in the diet, anemia may be
brought on by exposure to certain nfectious diseases, Malarda, hookworm, schistesomiasis,
and other mfections are related 1o the stiology of anemia. In the Eastern Islands of indonesia,
the tole thalt malaria plays in the eticlogy of ansmia cannot be jenored. However, regardless
of canse, nutritional anemiz musl be reckoned with.

Figure & indicates the relationship between nutrtional anemia in preschool children and
village type. Using the WHO cut-off for sron anemia of eleven gmjdl, the mean values of
both categories of transitional village fell below the cut-off while traditional and modem
villages were above the cut-ofl. There s 2 statistically significant difierence between village
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FIGURE 4

Visible Goiter Rate in Schoolage Children
by Village Type
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Figure 4. Visible Goiter Rate in Schoolage Children by Village Type (171 villages |,
Three bars are displeved in thas chart: one for traditional. one for transitional, and one
for modern villages. The height of the bar measures the mean village wisible goiter rate,
Traditional shows visible goiter rate of 0.028%; transitional at 0.525%; and, modern at
0.041%. The source is 1991 Eastern Island: Prevalence Survey.

types with p=0.043 for between group difference:.

Intestinal worms

Intestinal parasites {helminthic infection) can significantly comtribute to malnutntion m
adults and even more in children. Heduction in such infections usvally requires a multifaceted
approach to public health including family education, improved waste disposal. sale water,
and proper food preparation. Figure 9 presents evidence on the prevalence of helminthie
infection by village tvpe for 169 villages in the Eastern Islands. Again, both early and
late transitional villages show a higher mean village worm rate although net at statistically
significant levels

Not all measured vanables showed at-riskness in transitional villages. Prevalence of
diarrhea, chicken posx, and messles did not show measurably higher rates dunng the study
period. Difference in seasonality of high-msk periods depending en topography and the

14




Winter, 1993

FIGURE 5

Total Goiter Rate in Schoolage Children
by Village Type
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Figure 5. Total Goiter Rate in Schoolage Children by Village Type (171 villages). Thres
bars are displayed in this chart: one for traditional, one for transitional and one for modemn
villages. The height of the bar measures the mean village total goiter rate. Traditional shows
total goiter rate of 6.8%; transitional at 16.1%; and, modern 2t 5.9%. The source is 1901
Eastern Islands Prevalence Survey.

episodic character of some of these dissases mav be factors which preclude indication of
neightened nsks by village type.

TESTING FOR RISK OVERLAF WITHIN THE HEALTH SECTOR

While thiz datasel provides evidence of the vulnerability of transitional villages to mi-
cronuirient deficiencies, and supports the targeting of micronuinent control programs to
these villages. it is also pertinent to investigate the general “overlap” in miteromutrient defi-
aency prevalences n all village types. Thus analvsis addresses the issue of integrating VAD
control actrvities with IDD and IDA control programs. As governments examine the possible
benefits gained from the mtegration of VAD control activities with IDD and IDA programs,
and a strategies that target high nsk populations appear most cost-effective, the examination
of the extent to which villages at high nsk for one micronutrient deficiency is at the same
time at high nsk for another mieronutrent deficiency becomes = logical research question
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FIGURE &
Percent of Villages with High Total Goiter Rate
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Figure 6. Percent of Villages with High Total Goiter Rate (169 villages). (Prevalence
of village total goner rate | 10% — schoolchildren.) Three bars are displaved in this chart
one for traditional, one for transitionzl. and one for modern villages. The height of the bar
measures the percentage villages with high total goiter rate. Traditional shows percentage
of villages with high total goiter rate at 26.7%; transitional at 49.3%; and, modern at 31.3%.

The source 15 1991 Eastern Island: Prevalencs Survey.

with direct programmatic implications. The data gathered from the Eastern Islands Preva-
lence Survey, provides a unique opportunity to investipate this measurement of the derres
of covaniance, or “overlap,” between these deficiencies.

Methods

In order to address this issue, two types of analyees were carmed out. The first set of
analyses focused on measunng the correlations between the prevalence of the thres micron-
tnents. Statistical procedures included formulation of & correlogram and multidimensional
scaling. (These methodologies are not mcluded in this paper but are available through the
pomary author in a sepasate paper presently m draft form.) The second type of analysis
was atmed at presenting the relative “overlap” in high prevalences for all three micromu-
trient deficencies, and Venn diagrams were constructed to allow for visualization of this
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FIGURE 7

Topography by Village Type
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Figure 7. Topography by Village Type Counts of Villages. (145 villages}). (Percent
villagss in mountainons regions.) Three sets of three bars each are displaved in this chart
cne for traditional (low, mountainous, and coastal topography), one for transitional {low.
mountamnouns. and coasigl topography), and one for modern (low, mountainons, and coastal
wopography | villages. The length of the bar measures the percentage of villages in mountain-
ous {or coastel or low) regions. 43% of the traditional villages are mountainous: 26.4% of the
transitional villages are mountainouws; and, 43.7% of the modern villages are mountainous
The source is 1891 Eastern Islands Prevelence Survey.

phenomenan

Determination of Owverlap in Risk

Figure 10 1s 2 Venn diagram which shows the overlap in risk for micronutnent malnuo-
trition. It represents aggregated data from 138 villages. VAD TGR. and IDA are shown to
have 2 subsiantial overlap among the villages, This overlap, like the broader overlap among
different sectors in the community, has important implications for intervention strategies
which will be discussed further in the concluding section of the paper.

Figure 11 presents the overlap in nsks {or the same micronutrient deficiencies m tran-
sitional villages and Figure 12 shows these overlaps for traditional and modern villages. It
1s interesting that the pattern of overlap does not change between transitional and non-
transitional villages.
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FIGURE 3
Nutritional Anemia o Preschool Children
by Village Type

WHT o Fe-delioerey
g

Traifidwnal

Early Tramilisnal

Late Transignel |

oZerm

10 11 12
Mozm Hb {gmidli

Eanzes lubiraks Porvsbngy Samves, 191
= el

Figure 8. Notrtional Awremua i Preschool Children by Village Type. WHO cut-off
Fe-deficiency 15 at a value of 11 (measuning mean HB {gmydl))- {145 villages). Four bars are
dizplaved m this chart: ome for traditional, one for early transitional, one for late transitional,
and one for modemn villages. The length of the bar measures the mean Hb (gm/dl}). The
bars for the early and late transitional villages fall short of the WHO cut-off line at 11. The
bars {or the traditional and modern village go beyond the WHO cut-off line. The source is
1991 Fastern Islands Prevalence Survey

CONCLUSIONS AND POLICY IMPLICATIONS

summary of Evidence for Elevated Risk in Transitional Villages

The forgoing analysis presents a rather compelling picture of heightened health risk
i villages experendng transition from traditional self-sufhicent biving patterns to more
developed markei-onented economiss. Almost every health indicator examined in this study
shows that households in villages expenencing transitions were worse off — whether the
measure be clhild malnuintion (PEM), anemia (IDA), vizamin A defimency (VAD), 1odine
deficiency (IDI)), or helminthic infection. Further, this heightened nsk was evident i spite
of apparent “improvements” in community infrastructure, both phyvaical and organizational

Theorstical developments and the first stages of empincal work elsewhere suggest that
this heightensd nisk dunng transifion may be attnbutable to the vulneralility created by
rapid Tates of change in each of many sectors of the community especially when they occur
smultaneously, Old and often useful patterns of interaction among sectors are damaged or
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FIGURE %
Prevalence of Helminthic Infection
by Village Type
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Figure 2. Prevelence of Helminthic Infection by Village Type (169 yillages), Four
hars are displaved in this chart: one for sraditional. one for sarly transitional, one for late
transitional, and one for modern viliages. The length of the bar measures the mean viliage
rate of worm infestation. The bar for traditional villages has length 13.91; that for early
¢ransitional has length 15.29; that for late transitional has length 16.8: and. that for modern
has length 5.88 The source 1s 1991 Eastern lslands Prevalence Survey.

destroved and new adaptive patierns have not vet developed. Changes within ong sector
cesult. often harmfully, in changes in ancther. And. perhaps mest important, these changes
oceur so rapidly that societal adaptive capacity 1s limited during the transition.

Societal velnerability dus to rapid rates of change deserves Tecogmition and. if possible,
remediation, Risks are brought about by changes in employment patterns, education levels,
more abundant supphes of water, altered waste disposal svstems, :nereased trapsportation
alternatives {and costs), disruption in food production, storags, preparation and consump:
tion. and changes in population density. These overlapping nsks call for a COMMUNIty-wide
ctrategy of remediation whieh explicitly recopnizes theis mieraction. The strategy need not
be complex; onlv conceived proadly enough to expheitly embrace interaction AIMONE SETIOLS,

Policy implications

4 possible policy impleation from the findings of this study suggests planming jor specal
emphasis and corresponding resources devoted 1o health care activities during periods of
rapid social or economic change. Especially when government-sponsored development efforts

24



SQLSTICE

FIGURE 10

Overlap in risk for
Micronutrient Malnutrition

in the Eastern Islands of Indonesia
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Figure 10. Three-circle Venn diagram: two circles on top, one below, intersecting Lo
torm eight disjoint regions. The arcle on the upper left represents VAID; the one on the
upper night, TGH; and, the one on the bottom, IDA Owerlap in Fisk for Micronutnent
Maloutrition 1n the Eastern Islands of Indonesta {number of willages is 1453). Breakdown
of the partition by Venn regon: 1. VAD and TGH and TDA: 30: 2. VAD and TGR and
net-IDA: 2. 3. VAD and IDA and not-TGR: 39; 4. VAD and now-IDA and not-TGR: T;
i, IDA and TGR and not-VAD: 268; 6. IDA and not-TGR and not-VAD: 30: 7. TGR and
not-VAL and not-IDA: 4; 8. not-VAD and not-TGR and not-IDA: 7.

are being implemented, it may be helpful to schedule lgher levels of service delivery in order
1o overcome the anticipated higher misk for children during transition peneds.

While focusing upon villages 1n transifion 15 but one wype of targeting, there 15 a gqualita-
tive difference between this and other targeting strategies discussed eachier. In thie mstance,
targeting can be based upon anticipating the risk rather than refiecting current or historical
nsk estimates. Because government iz both planner and rescurce allocator for its develop
menl programs, difficulties experienced during movement threugh a transition period can
be dampened by allocating special activities to the region receiving development assistance.
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FIGURE 11

Overlap in risk for

Micronutrient Malnutrition
in Transitional Villages

Figure 11. Three-circle Venn diagram: twe arcles on top, ohe below, intlersecting to
form eight disjoint regions. The circle on the upper left Tepresents VAD: the one on the
npper right, TGR; and, the cne on the bettom, IDA. Overlap in Risk for Micronuinent
Malnutntion in the Eastern Islands of Indonesia in Transitional villages. Breakdown of the
partition by Venn region: 1. VAD and TGR and IDA: 36; 2. VAD and TGR and not-1IDA
1: 3. VAD and IDA and not-TGH: 25; 4. VAD and not-IDA and not-TGR: 5; 3. IDA and
TGR and not-VAD: 20; 6 IDA and not-TGR and not-VAD: 21; 7. TGR and not-VAL and
not-IDA: 3: & not-VAD and not-TGR and not-IDA: 3.

At the very least, government can moniter local conditions more closely and be prepared to
act quickly if preblems should anse.

Because this is the first study showing these elevated risks for transition villages and
hecause the resulte from this analvsis should nol be extended to other settings without
further confirmation, it alss might be useful to explore more fully the nature of socetal
vulnerability in transition communities. A pilet project mcorporating & research design
which focuses upon this guestion could be far more robust than was possible in this study
and conseguently capable of stronger conclesions regarding the strategy’s usefulness, If such
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FIGURE 12

Overlap in risk for
Micronutrient Malnutrition

in Non Transitional Villages

Figure 12. Three-arcle Venn diagram: two areles on top, one below, intersecting to
form eght disjomnt regions. The arcle on the upper left represents VAD: the one en the
upper right, TGR| and, the one on the bottom, IDA. Overlap in Risk for Micronutrient
Malnutrition in the Eastern Islands of Indenesia in Non-transitional villages. Breakdown of
the partition by Venn remon: 1. VAD and TGR and IDA: 4: 2. VAD and TGR and not-IDA:
L} 3. VAL and IDA and not-TGR: 14; 4. VAD and net-IDA z2nd not-TGHR: 2: 5. IDA and
TGE and not-VAD: 5; 6. IDA and not-TGR and not-WVAD: 9;: 7. TGR and not-VAD and
not-IDA: 1; 8 not-VAD and not-TGR and not-IDA: 4

a pilot study 1s implemented. it would be useful to install & simple monitonng component
capable of measuring the gains from thiz approach.

Implementing a targeting strategy

Implementing a targeting strategy has many practical clements. Ease of gathering data
necessary for targefing is crucial. As discussed earlier, data reguirements which are too
costly or time consuming usually are not useful. One strength of the strategy sugeested in
this paper is the use of simple village-level vanables which are easy to gather but which
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do a good job of identifving average household at-riskness. But there is another practical
dimension which 1= less easy to guantify. That is, how to blend analvtic evidence of at-
niskness 1 a particular sector of a community with local judgment of those closest to the
setting. Expenence elsewhere indicates that a targeting strategy based only upon analytic
comsiderations 1s less than optimal. Furthermore, sisks orgamzed by type of problem or sector
in the community can be less useful than combining risks inte one composite. Often it is
mest practical to allocate resources 1o the entire community rather than to each component
or sector. While it is helpful to keep each nsk category separate for analysis purposes,
there 15 also benefit i being able to aggregate risk across sectors. Assessing and acting on
at-nskness based on village transitional status permits such a strategy.
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