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Introdution
The potential for war-related activi-

ties to adversely affect the health ofinfants
and children is apparent. Direct casualties
through trauma as well as indirect threats
to life through loss ofone or both parents,
inadequate nutrition, and infectious dis-
ease from contaminated water supplies
might be expected to increase rates of in-
fant and childhood mortality during awar.
Only one aspect of the war in Vietnam has
received substantial attention with regard
to reproductive health, namely the influ-
ence of Agent Orange on Americans who
served in Vietnam1 and on the Vietnam-
ese population.2-4 Detailed studies of
other war-related disruptions, such as the
Dutch famine of World War II,5 have
found notable adverse effects on birth-
weight and infant mortality.

To our knowledge, no broad surveys
of infant health consequences of the war-
time activities in Vietnam have been con-
ducted. Although both the array of expo-
sures and the outcomes available from the
recently released 1988 Vietnam Demo-
graphic and Health Survey6 are not very
specific or detailed, these data do provide
a general description of infant and child-
hood mortality in relation to the war in
Vietnam.

Methods
The 1988 Vietnam Demographic and

Health Survey6,7was the first national sur-
vey ofreproductive health and behavior in
that country. According to the 1989 cen-
sus, the total population of Vietnam was
64.4 million. A national policy supportive
of fertility regulation had been in effect
since 1963. As part of the effort to control
fertility, the National Committee for Pop-

ulation and Family Planning was estab-
lished in 1984; the Committee commis-
sioned the survey to obtain pertinent
information for implementation of this
policy.

A sampling approach recommended
by the World Fertility Surveywas used to
design a three-stage probability sample to
provide adequately precise estimates for
northern and southern regions of the
country, for urban and rural areas, and for
the country as a whole.6 Briefly, a list of
subdistricts, provinces, and cities served
as the sampling frame. Hanoi and Ho Chi
Minh City were arbitrarily selected for in-
clusion, and 10 other provinces were se-
lected bymeans ofsampling fractions pro-
portionate to their size. In the second
stage, 151 clusters were selected from
within the 12 chosen areas, allocated ac-
cording to population size. The clusters
were allocated as 32 urban and 119 rural;
3 were in the mountain areas, 58 in the
north, 40 in central Vietnam, and 50 in the
south. In each selected cluster, house-
holds were enumerated and probabilities
were assigned to obtain a total of 4806
households that contained 4172 ever-mar-
ried women aged 15 through 49 years for
interviews.
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Survey instruments were developed
and pretested, and detailed procedures
manuals were developed conceming sam-
ple selection and interviewing. Training
courses were held to standardize data col-
lection procedures across the 12 partici-
pating provinces, involving supervisors,
editors, and interviewers in each of the
provinces. Editing was done both locally
and centrally prior to data entry to detect
errors, identify needs for additional train-
ing of staff, and code open-ended ques-
tions.

Data were collected on the respon-
dent's background (age, education), re-
productive history (all births, survival of
offspring), contraception and abortion his-
tory, health and breast-feeding histories,
marriage, fertlity preferences, and em-
ployment of father and mother. The re-
sponse rate was nearly 99% overall, with
a narrow range of 98.4% to 98.7% across
regions. Seventeen percent of the respon-
dents resided in urban areas and 83% in
rural areas. Respondents were approxi-
mately evenly divided between north and
south. Fifty-three percent of the women
had three ormore living children. Only6%
were illiterate; 21% were able to read and
write but lacked formal schooling. De-
tailed descriptions ofsurvey methodology
and the data collected are provided else-
where.6,7

For the analyses of mortality, the
woman's reproductive historywas the pri-
mary data source. Eachwomanwas asked
about the time ofeach live birth, the sexof
the child, whether the child was alive at
the time of the survey, and, if deceased,
the exact age at death (years, months, and
days). This information provided a com-
plete roster of births amongwomen in the
survey. Analogous births to women who
had moved out of the provinces or who
were themselves deceased were thus not
available for inclusion.

The risks of neonatal mortality
(deaths frombirth to 1 month ofage), post-
neonatal mortality (deaths from 1 to 12
months of age), infant mortality (deaths
from birth to 12 months of age), and child-
hood mortality (deathsfrom 1 to6yearsof
age) were calculated by dividing the num-
ber of deaths by the number of children
who entered the age interval and either
died or survived to the end of the interval.
Living children who were too young to
have entered and survived through an in-
terval were excluded from the calculation
of risks for that period. In the case of chil-
dren younger than 1 year for whom num-
ber of months was missing, age was ob-
tained by subtracting the birth date from

the interview date. Risks were expressed
per 1000 infants or children at risk.

The births were assigned to the spe-
cific time period in which they occurred,
divided into prewar (before 1965), war-
time (1965 through 1975), and postwar
(1976 or later) periods. The region in
which the mother currently resided was
assumed to be the location of all births to
that mother. Regions were designated as
north or south on the basis of the division
of the country prior to the war. In the
absence of objective information on war
intensity by province, a subjective esti-
mate (provided by N.M.T.) was used to
divide the country into regions of pre-
sumed high, intermediate, and lowwar ac-
tivity. The provinces were assigned as fol-
lows: high-Nghe Tinh, Binh Tri Thien;
intermediate-Hanoi, Ha Bac, Ha Nan
Ninh, Phu Khanh; low-Tien Giang,
Dong Nai, Hai Hung, Cao Bang, Hau Gi-
ang, Ho Chi Minh City. Analyses of mor-
talitywere conducted to compare the time
trends through the period of the war
across regions. An adverse influence of
the war might be manifested for the coun-
try as a whole but should be exaggerated
in the areas of greatest war intensity.

Several sociodemographic factors
were examined as potential confounders

in stratified analyses and logistic regres-
sion models. The potential for confound-
ing by maternal age is apparent; the pre-
war births necessarily occurred to
younger mothers than wartime births. In
additiontomaternalage(< 21years, . 21
years), the infant's sex, mother's educa-
tion (illiterate or read/write, primary or
secondary and above), and birth order (1,
2-4, . 5) were considered. The exponents
of the logistic regression coefficients
yielded adjusted odds ratios for the vari-
able Year ofBirth, with adjustment for the
other variables in the model.

Results
Table 1 presents the overall risks of

neonatal, postneonatal, infant, and child-
hood mortality for all provinces. More
than 13 000 live birthswere includedin the
survey; there were 737 deaths of children
younger than age 6. Dividing births into
prewar, wartime, and postwar periods
(Table 1) shows a decrease in mortality
rates from the prewar period to the war-
time period (relative risks [RRs] of 1.3 to
1.8); the decrease is most apparent for
postneonatal mortality and least apparent
for neonatal and childhood mortality. A
comparison ofwartime and postwar mor-
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tality indicates that there was little or no
decline (RRs of 0.9 to 1.0). Wartime de-
clines were sustained but enhanced very
little after the war.

Demographic determinants were ex-
amined in combination with time period
through logistic regression modeling, as
shown in Table 2. Males, children born to
mothers younger than 21 years, children
of less educated mothers, and children of
birth order 5 or higher were at increased
risk of mortality at all ages. However, ad-
justing simultaneously for all these factors
left the pattern by time period unaffected:
mortality was markedly higher in the pre-
war period, fell during wartime, and then
remained at that level through the postwar
period.

Possible heterogeneity in the patterns
by geographic area was examined by di-
viding the country into north and south
regions (the intensity of the war was no-
tably greater in the south) and by esti-
mated level ofwar intensityon a province-
by-province basis (Table 3). As would be
expected, the precision of the estimates is
markedly diminished, but adjusted odds
ratios indicate that the south experienced
a greater reduction in mortality during and
after thewaryears than did the north. This
pattem was apparent for mortality at all
ages but was especially strong for infant
mortality, which showed little decrease

over time in the north and a sizable de-
crease (odds ratios of 0.4 to 0.6) in the
south.

Stratifying the provinces into high,
intermediate, and low war intensity
yielded a suggestive differential in pattern
by time period. The low- and intermedi-
ate-intensity provinces demonstrated the
same trends as those observed nationally:
markedly higher prewar than wartime
mortality, followed by an absence of de-
cline in the postwar period. The prewar-
to-wartime drop was most marked for the
intermediate-intensity provinces. In con-
trast, the high-intensity area showed a dif-
ferent pattern (on the basis of very small
numbers of prewar births). Based on only
one or two deaths per stratum, the prewar
mortality rates were actually lower than
the wartime rates (RRs of 0.6 to 0.9). Fur-
thermore, in these provinces alone, infant
mortality and its subsets declined follow-
ing the war to levels 30% lower than war-
time levels, although childhood mortality
increased by the same proportion.

Discsion
Contrary to what might be expected,

the secular trends toward reduced infant
mortality were most apparent nationally
during the wartime period, and those
changes were maintained rather than en-

hanced after the war. This pattern was not
confounded by the measured demo-
graphic risk factors (mother's age and ed-
ucation, child's sex and birth order) and
was stronger in the south than in the north.
Only within the stratum of provinces be-
lieved to be most intensely affected by the
war were the results supportive of a mea-
surable adverse effect of the war on infant
and childhood mortality.

A number of limitations must be
noted that affect our ability to draw con-
clusions about an absence of more global
adverse effects of the war. Given the tim-
ing of the data collection, only long-term
survivors of the war could be included in
the survey. The exclusion of mortality
among orphans, whose mothers were not
available for interview, may well under-
state the impact of the war on infant and
child health.

It is impossible to know what trends
would have emerged in the absence of the
disruption of the war, that is, how much
infant and childhood mortalitywould have
otherwise dropped. The estimated rela-
tive risks of 1.3 to 1.8 for prewar vs war-
time mortality might have been even more
striking under more favorable circum-
stances.

The inability to definewith much pre-
cision those individuals most likely to suf-
fer adverse effects of the war precludes
the conclusion that no subgroup suffered
marked adverse effects. In fact, although
the suggestive results for the high-war-
intensity provinces is consistent with such
effects. The infants and children in the
very specific locations of greatest war in-
tensity may well have suffered notable in-
creases in mortality thatwere not discern-
ible in the data that were available. Births
were assigned to locations on the basis of
the mother's residence at the time of the
survey, noton the basis ofher residence at
the time of the birth. Women may well
have moved since the war, either within
Vietnam or into or out of the country. De-
pending on the reproductive health his-
tory of such migrants, the patternswe ob-
served could be biased in any direction. If
such movement into and out of areas was
unrelated to infant and child survival, then
the relative risks would be diluted toward
no association by nondifferential misclas-
sification.8

Use of the broad time periods of pre-
war, wartime, and postwar may further
dilute any true associations. The evolution
of the war may well have caused some

war-related harm prior to 1965, and the
inconsistent intensity of the war would
have resulted in heterogeneity during the
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period classified as "wartime." Generali-
zation across relatively broad time inter-
vals may also have diluted any adverse
effects limited to particular places and
times.

Finally, the limited precision ofmany
of the estimates should be acknowledged,
especially for the high-war-intensity prov-
inces. Even with a large national survey
that is adequate for assessment of present
fertility and related behavior, analWs of
such rare events as mortality, which is fur-
ther divided by time period and location,
yield some statisticaly unstable estimates.

Subject to all these caveats, it ap-
pears that there was no large, widespread
adverse effect of the war on infant and
childhood mortality in Vietnam but pos-
sibly an influence more limited to the
provinces most intensely involved in the
war. Perhaps in a largely rural nation in
which the provision of such essentials as
food, water, and clothing is decentralized,
the devastation ofthe infrastructure (man-
ufacturing, transportation, etc.) is actually
less harmful to survival than it would be in
a more developed country. There may
have been very little "ripple effect" of
war-related destruction beyond the imme-
diately affected areas, so that averages
even for a heavily affected province might
not show up dramatically in aggregate fig-
ures.

Even if these results are valid, they
should not be generalized to otherwars or
even to the potential effect of the war in
Vietnam on other indices of child health,
such as physical or psychological morbid-
ity. Additional evaluation is needed, sub-
ject to the challenges of historical re-
search, ofmore precisely defined areas of
war activity and on other health parame-
ters of infants and children bom during
war. O
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