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Abstract

Villape-level infant wmortality rares (IMREs) before,
during, and after @ food supplemeni and health care
imerveniion in four villages in easiern Guaremoli
F9GR-1977 and in ihree contrel villages gre comparsd
Date on gll pregrancies and outcomes for 985 women
were ochigined by means of & retrospective women's
lfe history survey, After controlling for baseline
values, the average TMR in tweo villages recelving sup-
plementation with a protein- and energy-rich drink
and nealth care was 60 per 1,000 live births, com:
pared with an average rate of 113 in the conro!d vil-
lages (p=.05), The rate in two villages receiving the
same tepe of health care but a low-energy supplement
wag B per 1000 and not significandy different from
that fn the control villages. The decline in the fMR
in these villages poinls strongly 1o the programme’s
fmpact, but the relative importance of food supple
ments aud heglth care i ambignons,

Introduction

Infiant martatity rates (EMRs) have long been used in
public health as an indicator of general levels of
health {1] or of the economic development level of
countries or regions [2]. A number of projects have
nsed them to evaluate the impact of putrition and
health interventions [3-6]. Although they reveéal only
part of the complex picture of child health, the rela-
tive ease and reliability with which they ¢an be mea-
surcd makes them a useful indicator in cross-project
evaluations [7).

One of the challenges 1a evaluating the effects of
health and nutrition interventions 1§ controelling for
changes in the IMR that would have cccurred in the
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study areas in the absence of treatment. IMEs show
a decreasing trend in most developing countries, and
this 45 no less evident in Central America, where
recent resecarch has revealed declines in MNicarapua
[8], Costa Rica [9], and Guatemala [10]. If there s
a backgrovnd decline in IMRs, analvses of nutri-
ticn and health programmes need to take this into
account in interpreting results.

Comparison of the IMRs in treatment areas with
national averapes is one method, but becavse of ex-
tensive wariations within countries it is not recom-
mended, For example, a report by the Commission
on Health Research for Development pointed out
that the IMR for the rurzl ares of the Indian state of
Bihar &5 owver thrae times as great as that for urban
arens in the state of Kerzla [11]. In Guatemala; a
national survey found that the risk of dying before
the age of five vears is 31% higher for rural chifdren
thao for those living in urban areas [10].

The wse of communitics similar o all important
characteristics bur lacking the nutrition and health
intervention, that is, control communities, can pro-
vide a mvore precise gauge of the significance of the
improverment fourd in the communities receiving
treatment. Although this method is not without its
difficulties, it has the advantage that data obtained
internally by a project can be collected in 2 con-
sistent manner using the same instruments and
intervicwer-training procedures.

A follow-up study was recently conducted in
Guatemala to measure the impact of nutritional sup-
plementation in early childhood on biclopeal and so-
cial functioning in adolescence and aduithood. The
original longitudinal study was conducted from 1969
to 1977 in four villages in the Guatemalan highlands,
and included nutrition supplementation and health
intervention compenents. The follow-up study, car-
ried out in 198B-198Y, presents an opportunity to
consider the possible effect of this initial intervention
on the IMR as well as to examine changes in the
IMR in the communities after the end of the pro-
gramme. The design of the follow-up study was 1m-
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parcid not cenefil from AUnon or feadtin misr-&n-
tions but were otherwise similar. Extensive detasls
shout the history and design of the longitudinal study
[i2, 13] and the follow-up study {14, 15] as well as
an overview of their findings [16, 17] are presented
elsewhere in this 1ssuc of the Food and Nwmrinon

Bullern.

Methods

All the data were collected by the Institute of Nutri-
ion of Central America and Fanama (INCAF). The
four study villages included in the longitudinal study
were selected from among many more because of
their similarity in economic, demographic, and
health indicators [12, 13]. From a list of 12 villages
seriously considered for inclusion in 1968, threc
were selected ar the time of the follow-up study for
comparison with the original study willages and are
referred 1o as the control villages., They were the
closest in geographic proximity to the original study
villapes.

The four study villages were exposed (o INCAF's
presence for the duration of the longitudinal study.
All four benefited from free medical care delivered
by auxiliary nurses under close medical supgrvision
[13]. Services included prenatal care, tetanus im-
munization, and neonatal and infant assessments,
Two villages received atole, a high-protein, high-
enerpy liquid supplement, and two received fresco, a
low-enerpy drink. The atole provided 163 kcal and
11.5 g of protein per cup (180 ml), and the fresco
provided 59 keal per cup and no protein, Consump-
tion was free and ad fibium.

Mo intervention was provided by INCAF in the
three control villages. Medical services werg pro-
vided by the Guatemalan Ministry of Pablic Health
through rural health posts. No food supplements or
nutrition programmes are known to have been pro-
vided to the control villages.

The darta for this analysis come from two pasts of
the follow-up study; the women's hife history survey
and the census. The methods are described in detail
elsewhere [18]. The life history survey, conducted 1n
1988 and 1989, was a rTetrospective Interview fo
assess status and changes over time. Information was
collected on current reproductive status, panty, gra-
vida, and reproductive history as well as other bealth

and demographic variables. The reproductive lastory
included information On PIrEEnancy OUICOMIC, NEWw-
born birth data, and mortality for each pregnandy.

The census was conducted in 1987 to obtain basic de-

mogranhic information on households in the atole,

fresen, and control communities. The analysis con-
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The 101zl number of Live births in each village was
summed for each of four time intervals; 1949-1%38,
19509-1968, 1969-1977, and 1978-1989, The first two
intervals are before 1969, when the study began: the
third spans the duration of the study; and the [ast in-
cludes the post-study years. The number of deaths of
children under one year oid for the same intervals
was also summed and divided by the number of live
births. The resulting figure mulnplied by 1,000 15 the
village IMR. Similar calculations were made for
neonatal mortzlity (0-1 maonth), post-neonatal mor-
tality (1-12 menths), and child mortality (12-80
months), Note that the denominator in child mortal:
ity rates is typically the populstion of children one 10
four years old at the mid-point of the time interval.
Since this number was not available, the number of
live births in the relevant time interval was used. In
analyses of variance, the first \wo time intervals were
combined (ie., 1949-1968) to yeld a more stable
baseline gstimate.

Analysis of variance was carned out using 2 stan-
dard pretest—post-test design [19] with the village as
the unit of analysis. The general linear models proce-
dure of the Statistical Analysis System [20] was used
for these analyses, The mortality rate for the time
interval of interest {¢.g.. 1965-1977) was the depen-
dent variable. The tvpe of intervention received by
the villape was the independent varizble and was
coded as control (v = 3), fresco (n = 2, or atole (n
= 2}, Mortality rates for the previous time pernod
[(15949-1968) were also used as independent variables
to contral for villzpe-level variations. When analysis
of wariance revealed a significant intervenlion-type
effect, multiple pairwise COMPArison [esting was per-
formed using Tukey's test (18], An intervention
effect was considered significant if the null hypothesis
was Tejected with a one-tailed type-l error rate of
alpha = (5.

Results

Table 1 shows the number of live births per village
and time interval., Information on 5,505 live births
was obtained from Y288 women who ¢ontributed birth
cutcome information to the life history surveys. The
number of births per woman averaged around 6 and
ranged from | to 1%,

The IMRs for these villages for the four time inter-
vals are shown in table 2. The control villages had an
average IMR of 104 per 1,000 live births for the
decade before the intervention (1939-1968). For the
same period, the fresco villages averaged a rate of
119 and the atole villages 183, On average, an over-
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TABLE 1. Mumber of live births by village and time in- hle ol [N eontrol
terve] £ ELS F7] fesco
| : :‘E‘ ol ] atale
1940— | 1959~ © 1980- | 197%- g 1HOL e
1958 1968 1477 19E9 g T\w}"”
; | L e v
Contrel villages . T \/ %
Subinal 7| 13 | 136 121 a \\/// .
Las Obejas 74 160 157 208 | ﬂ: 56 [ \/ :
El Caulote 98 161 184 FEL “ ‘\//// M
| | |
, ; \% ]
Frasoligss | 154568 THES. 7T 1978.89
Santa -
Dhamicgs g | 2609 3o LX) ; ot i
T 3 ' y - |_
BapiFity Sants an | 193 554 299 FIG. ].. Imfant mortality rates by time interval and i
lage typo
Arole villages |
Conacasie 135 240 350 iTs
San Juan o 196 280 05

TABLE 2. Infamt mortality rargs by village and time in-
ferval

TABLE 3. Average nfant, neonatal, and post-
neonatal mortality rates by type of intervention before
and during the longitudinal study

1949~ | Iash- | 194%- | 1975- |
' 1958 Rl 1577 19
| Contral villages
Subinal 43 e 118 afy
Las Obejas 185 52 107 57
El Caulore IxT | & 113 195
average 200 w04 | 113 BY
Fresco villages
Janto
Damingo 10k 130) 84 32
Espiritu Santo 3¢ | 1 HE &2
AVELAE: 121 : 114 9] 52
Adole villages . .
Conacasie 162 iTe | 1 50
San Juan b2 184 53 oz
avérape 158 | 185 500 % |

all dectine in IMRs was seen in the three tvpes of
villages, but a casual glance reveals that the bigpest
drop came in the latter two penods and particularly
in the atole and fresca villages (fig. 1}

Table 3 shows the change in IMRs between 1949
1968 and 1969-1977, The average IMR in the atole
villages dropped by 116 deaths per 1,000 live births,
or approximately 66% . The frasco village rates also
decreased, by approximately 24%, and the control
villages decreased an average of 19%. Analvsis of
variance in which the initial time period rates wege
used to adjust the latter time penod revealed a signif-
icant village-type effect. Subseguent multiple com-

1545 -4E 1950-77 % chiange
Infants (=12 months)
Controd 141 113 =F4.3 I
Fresca | 120 91 -43 |
Atole 176 0" —55.0 |
Mennated (0-1 month)
| i Comtrol 3| 57 ~37.4
Fresco 69 47 =20
Adole 120 26 =783
Post-neonates (1-13 months)
Control 40 55 | +122 |
Fresco 51 24 | =137 |
Atole 564 34 =393
1

* Bignificantiy different from comral group at alpha = 05,
There were no cther significant differences in anfant moralicy
rates. See the 1ext for addmonal delsls regarding the analysis
of vacianee methods and gasults.

parison testing showed that the atole villages were
significantly different from the control villapes, The
same cannot be said for the fresco villages; that s,
the hiypothesis of equal means could not be rejected.

All three villape types showed declines in neonatal
mortality, ranging from a 32% decline for the fresco
villages 1o 78% for the atole villages. Declines for
post-neonatal mortality were less dramatic.

The changes in mortality from the baseline levels
to the levels after the departure of INCAP from the
study communities are shown in table 4. Infant mor-
tality dechned in all three types of villages, by
amounts ranging from 37.9% in the control com-
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TABLE 4. Average infani, neonatal, apd post-
nconatal mortality rates by 1ype of intervention before
and after the longitudinal stedy

[ i | |
| | 194596 1978~85 4 change
| Infants (0—12 manths)

I Comirol 141 | a7 I -37.9
Frosco 120 a3 ‘ —a0.7
Atala 176 '| Th | —86.8

Weonates (60-1 month)
Cantrol | ol 25 =T72.5
Fresco &4 | [ -71.0
Atole 120 | 26 —78.3
Fost-neanaies (1-12 months)
[
Contral 44 62 wIhE
Froson 51 il | =573
Maele | 36 | 49 | —12.3

There wese no significant differences bebwoen groups in 1he
1978 1085 inteeval after controlling for rates in the provious
tme interval, The type-Deeror rate was set a1 alphit = L5,

TABLE 5. Average child (1-4 years) moytality raies
by Lype of intervention before and during the longitu-
dinal sty

|
II_ | 194868 || Loa9-T7 | Yo :heL::gﬂ
| Control S0 | 33 | =30 ‘
Fresca &2 28 | -n3
Aole T 25 | —5E.4 |

There were ma significant differgnoes hetacsn grodps W e
106A—1577 interval afler controlling for rates in the privious
pime interval. The type-T error rate was sct at alpna = 3

sunities to 56.8% in the atole villages, The differ-
ences in rates among the three types of villages in the
post-study period are not statistically significant after
adjustment for the initial baseline rates. The largest
drog in infant maortality for all the villages oceurted
in the neonatal period.

Table 5 presents the child mortality rates by type
of intervention before and during the longitudinal
study. The rates dropped in all the communities,
from an average of 33% in the fresco viliages to 6R%
i the atole villages. No significant differences were
observed during the intervension across the three
village types after controliing for paseline vaiues.

Discussion

The foliow-up stody provides an opportunity o use
trends in TMRs to evaluate a nutrition and healith 1n-

tervention project. Food supplementation projects
rarely collect infant mortality data. Those that do
often compare the results i tredtment COMMURIties
with national averages, This technique was employed
in India [21], Jamaica [22], and Haiti [23], where in-
fant mortality rates were reported to he 25%, 32%,
and 77% lower in treated areas than overall aver-
ages for their respective countries. The problem
with using national averages for comparison, which
mask profound differences within countries, 'Wwas
mentioped eartier,

it is even less common for food supplementation
interventions 1o compare the IMRs in the treated
areas with control 0T COMPparson areas. When this is
done, it is almost exclusively a point esumate ¢om-
parison.  For example, the Narangwal nutrition
study, carried out in India frem 1970 1o 1973, found
that rates were 31% lower in villages that had an on-
site food supplementation programme than in the
control villages [24]. A project in Jamkhed, Indi,
found infant mortality in the treatment areas 1o be
74, |gwer than in the control areas [7]. Earhier food
supplement programmes in Guatemala [23] and Peru
[26] reported differences in infant mortality between
ireatment and control communities of 24% and 64%
respectively. (It should be noted that both the Guate-
malan and the Peruvian interventions not only made
point estimate comparisons between treatment and
control communities but also compared the rates
with earlier baseling wvaiues Unfortunately, the
Guatemaian study used a sample size of oniy ane vil-
lage in each cell. In the Peruvian study, peculiarities
of the design raise questions about the interpretalion
of the results.)

The problem with point estimates is that IMEs are
ot static! they are declining throughoue the develop-
ing world, and so comparison of treatment and
control arcas only at the end of a project may not
accurately reflect the impact of the treatment. And,
:f infant mortality was higher in the control areas at
the beginning of the project, one would expect it Lo
be higher at the end of the project, regardless of the
type or effectiveness of the intervention in the treat-
ment arcas.

The results reported here strongly suggest that the
programme had an impact on infant mortality. A
striking decline in the IMR was seen in the atole
communities and a more modest decline 1n the fresco
commuritics compared with the control villages. The
rate dropped 65.9% in the atole villages, from the
baseline level of 176 deaths per 1,000 live births to
the treatment period level of 60, This is roughly 5.5
times the decline in the IMR in the cantrol om-
munities, which dropped 19.3% (from 140 10 113
deaths) during the same period, The fresco villages
were in between, with 2 24.2% decline, or about
1.25 times that in the control villages.
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The resuits are ambiguous about which aspect of
the intervention—food supplementation or health
care—may have caused these declines. It is known
from earlier studies that, on average, the atole chil-
dren received more calories and protein than their
fresco counterparts [27]. In addition, a greater per-
centage of pregnant women in the atole communitics
(47%) consumed over 20,000 calonies from supple=
ments than in the fresco communitics (37%) [28]
This level of supplementation was associated with a
lower prevalerice of low-birth-weight babies, who in
turn are more lkely to die in the first year. Thus, it
would appear that the greater impact on the atole
communities may be due to food supplementation.
However, review of table 3 shows that the greatest
drop in mortality came in the nconatal peried. This
is most likely to be a result of the health care pack-
age, which included tetanus immunizations and pre-
natal care.

The follow-up study also gives an opportunity 10
examine the trends in IMRs after the putrition and
health intervention ended. Although the IME was
lower for the atole and freseo villages than for the
control villages in the period after the interventon,
the differences were not statistically significant. It
appears that over the long run, IMRs will tend to de-
cline to a similar level as public health care facilities
provide broader coverage in immunizations and hasic
health services,
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