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Objectives  Early infant mortality has not declined as rapidly as child mortality in many countries. Identification of risk factors for
early infant mortality may help inform the design of intervention strategies.
Methods Over the period 1994–97, 15 469 live-born, singleton infants in rural Nepal were followed to 24 weeks of age to identify
risk factors for mortality within 0–7 days, 8–28 days, and 4–24 weeks after the birth.
Findings In multivariate models, maternal and paternal education reduced mortality between 4 and 24 weeks only: odds ratios
(OR) 0.28 (95% confidence interval (CI) = 0.12–0.66) and 0.63 (95% CI = 0.44–0.88), respectively. Miscarriage in the previous
pregnancy predicted mortality in the first week of life (OR =1.98, 95% CI = 1.37–2.87), whereas prior child deaths increased the
risk of post-neonatal death (OR =1.85, 95% CI 1.24–2.75). A larger maternal mid–upper arm circumference reduced the risk of
infant death during the first week of life (OR = 0.88, 95% CI = 0.81–0.95). Infants of women who did not receive any tetanus
vaccinations during pregnancy or who had severe illness during the third trimester were more likely to die in the neonatal period.
Maternal mortality was strongly associated with infant mortality (OR = 6.43, 95% CI = 2.35–17.56 at 0–7 days; OR =11.73, 95%
CI = 3.82–36.00 at 8–28 days; and OR = 51.68, 95% CI = 20.26–131.80 at 4–24 weeks).
Conclusion Risk factors for early infant mortality varied with the age of the infant. Factors amenable to intervention included
efforts aimed at maternal morbidity and mortality and increased arm circumference during pregnancy.

Keywords Infant mortality; Infant, Newborn; Risk factors; Socioeconomic factors; Age factors; Maternal mortality; Health status;
Tetanus toxoid/pharmacology; Smoking/adverse effects; Alcohol drinking/adverse effects; Randomized controlled trials; Nepal
(source: MeSH, NLM).
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Introduction
In spite of technical advances that have increased survival of
children in developing countries, infant mortality rates are still
at least 10 times higher in developing countries than in developed
countries. Most infant deaths occur in the perinatal and neonatal
periods, mostly due to prematurity, intrauterine growth
retardation, and congenital causes; later deaths are more likely to
be the result of infection (1). It may be useful to identify risk
factors that predict early infant mortality, especially those that
have the potential for intervention with modest resources.

Several studies have examined the role of risk factors for
infant mortality (2–18). Others have identified risk factors
for low birth weight, prematurity, and intrauterine growth
retardation that are strongly associated with infant mortality

(19–25). Maternal characteristics, labour, and delivery are
associated more strongly with perinatal and neonatal mortality;
environmental factors are associated more strongly with later
infant mortality (2, 4, 7–9, 11, 17, 18, 26).

We report the results of a large population-based study
in rural Nepal, in which socioeconomic and demographic
characteristics, reproductive history, substance abuse, physical
work, morbidity and diet during pregnancy, characteristics of
labour and delivery, and maternal mortality were analysed for
mortality in babies aged less than six months.

Materials and methods
A randomized community trial in Sarlahi district, Nepal, assessed
the impact of a weekly nutritional supplement for all women of
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childbearing age on maternal and infant health and survival
(27, 28). A total of 270 communities in Sarlahi district, Nepal,
were randomized to receive vitamin A (7000 µg retinal), beta-
carotene (42 mg or 7000 µg retinal equivalents), or placebo.
Literate but minimally educated, female, village-based
distributors provided a weekly supplement to all women of
childbearing age and observed and recorded the receipt of the
supplement each week, menses in the past week, whether the
woman was pregnant, and the outcome of the pregnancy.
Pregnancies identified from July 1994 that resulted in a live
birth by March 1997 were included in the analysis.

Women who became pregnant provided an interview in
the second and third trimesters and at three and six months
postpartum. In the first interview, data on previous pregnancy
history and child mortality, a one-week recall of illness and physical
work activity, tobacco and alcohol consumption, and a seven-
day food frequency questionnaire were obtained. The questions
about morbidity, work activity, substance abuse, and diet were
repeated in the third trimester, together with those about the
socioeconomic status of the women. Illness in the three months
leading up to delivery, tetanus vaccinations received during
pregnancy, and the details of the labour and delivery were
recorded at three months postpartum. Maternal and infant
deaths were reported to the supplement distributor during their
weekly visits and were confirmed by a supervisor. Deaths were
grouped into those that occurred in the first seven days of life, at
8–28 days, and at 4–24 weeks. Only deaths of live-born,
singleton infants were included, because multiple births had a
much higher risk of mortality (29).

Risk factors were grouped into demographic and
socioeconomic characteristics, prior pregnancy history, exposures
and morbidity during pregnancy, and characteristics of labour
and delivery (Box 1). Sex of the infant and postpartum death of
the mother were grouped with demographic characteristics.
Maternal mortality as a risk factor for infant mortality was
calculated with only maternal deaths that preceded the death of
the infant. Parity and gestational age of the infant at birth were
included in all models of risk factors.

Gestational age was obtained from recall of the date of last
menstrual period at the second trimester interview. If the woman
could not recall this date, the gestational age was calculated from
prospective weekly data about menses obtained by supplement
distributors. For women with lactational or nutritional
amenorrhoea, gestational ages were considered missing.

Risk factors that were significantly associated in bivariate
analyses (P<0.05) with 0–7 day, 8–28 day, or 4–24 week mortality
were included in all three logistic regression models in order to
compare changes in risk factors as the infant aged. Maternal age
and sex of the infant were included in all models, regardless of
statistical significance. If risk factors measured in both the second
and third trimesters were significant, the one that was more
strongly associated with mortality was included in the model.
The supplements did impact on maternal mortality and some
aspects of maternal morbidity during pregnancy (27, 30).
However, treatment was not included as a covariate, because
supplementation had no impact on miscarriages, stillbirths, early
infant mortality, or gestational age (28). The impact of maternal
mortality and morbidity on infant mortality was thus not
modified by supplementation.

The study was approved by the Joint Committee on
Clinical Investigations of the Johns Hopkins School of
Medicine and by the Nepal Health Research Council.

Community leaders provided community consent, but women
gave individual verbal consent to participate.

Results
A total of 15 469 singleton infants were born alive during the
study (Fig. 1). The vital status at 24 weeks or age at death was
available for 14 323 (92.6%) infants. A total of 409 infants died
in the first week of life: 237 between eight and 28 days and 294
between four and 24 weeks of age. The mortality in the first week
of life was 28.6 per 1000 live births, at 8–28 days was 17.0 per
1000 alive at eight days, and at 4–24 weeks was 21.5 per 1000
alive at four weeks. The cumulative mortality up to 24 weeks of
age was 65.6 per 1000 live births.

Overall, 2771 (20%) women who gave birth were aged
<20 years, and 3215 (22%) were primiparous. A total of 1788
(14%) mothers and 5671 (45%) fathers had received some formal
education. Farming was the predominant occupation, with only
2443 (19%) household heads in business, private, or government
service. Smoking during pregnancy was reported by 3739 (28%)
women, and 1212 (9%) drank alcohol. Night blindness
during the third trimester of pregnancy was reported by 1207
(8.6%) women. Only 401 (2.8%) women delivered in hospitals
and 253 (1.8%) were delivered by a doctor; most women
delivered at home with the help of family or untrained traditional
birth attendants.

Risk factors in logistic regressions for at least one of the
mortality time periods include maternal and paternal education;
history of prior miscarriages, stillbirths, or prior deaths of live-

Box 1. Risk factors investigated for associations with early
infant mortality

Demographic and socioeconomic
• Maternal age
• Maternal and paternal education
• Occupation of the head of the household
• Caste
• Household ownership of land, animals, and radios
• Number of household members
• House construction
Prior pregnancy history
• Parity
• Miscarriages and stillbirths
• Whether the most recent prior pregnancy ended in a live birth,

miscarriage, or stillbirth
• Number of prior live-born infants who had died
Exposures and morbidity during pregnancy
• Two prospective seven-day recalls and postpartum recall of

severe illnesses in the third trimester
• Receipt of tetanus toxoid vaccine
• Work activity
• Alcohol and tobacco use
• Food frequency
Characteristics of labour and delivery
• Place of delivery
• Type of person who delivered the infant
• Length of labour
• Whether anything was done to help deliver the infant (pressure,

forceps, or caesarian section)
• Whether the placenta was delivered without assistance
• How long after delivery the placenta was delivered
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born children; parity; gestational age; mid–upper arm
circumference measured during the second trimester; the
number of antenatal tetanus vaccinations; history of severe illness
and vaginal bleeding in the last trimester; whether the woman
delivered the baby on her own or was helped; the sex of the
infant; and whether the mother died within 24 weeks of delivery
(Table 1). The following demographic and socioeconomic factors
were not associated with mortality: husband’s occupation;
household caste; ownership of land, animals, and household
objects; house construction; and household size. Characteristics of
the labour and delivery not associated with mortality were
place of delivery; length of labour; whether the placenta was
delivered with assistance; and time to delivery of the placenta.
Infants delivered by the mother alone were at higher risk of
death than those delivered by others, but it did not matter
whether the person who helped the delivery was a relative, friend,
traditional or trained birth attendant, or a doctor. The following
exposures during pregnancy were not statistically significantly
associated with mortality: swelling of the feet; convulsions; severe
headaches; night blindness; accidents during the third trimester;
cigarette smoking; chewing of tobacco or betel nut; alcohol
consumption; heavy work (carrying of firewood, water, grain,
fodder, or items to market; working in the fields; carrying rocks;
or threshing grain); and consumption of meat, fish, eggs, or
dairy products in the second or third trimesters. The unadjusted
odds ratios for infant mortality if the mother reported night
blindness during the third trimester were 2.46, 1.78, and 1.73
for 0–7 days, 8–28 days, and 4–24 weeks, respectively.

Parity and gestational age were risk factors associated with
early infant mortality in all logistic regression models  (Table 2).
Their effects were slightly stronger for mortality in the first week
of life, but the effect remained up to 24 weeks of age. Primiparous
pregnancies were at higher risk than multiparous pregnancies,
and the risk of death declined sharply with increasing gestational
age until 42 weeks. A miscarriage in the previous pregnancy
doubled the risk of death of a live-born infant in the first week
of life, but it was not a risk factor for death after one week. The
odds ratio for a history of at least one child death was double for
deaths that occurred between four and 24 weeks of age. Boys
were at higher risk than girls during the neonatal period but had
a 27% lower risk of death subsequently.

Maternal and paternal education were important as
predictors of mortality only for infants who died in the post-

neonatal period, with maternal education providing more
protection than paternal education. Infants whose mothers
had one or more tetanus vaccinations during pregnancy were
at lower risk of death during the neonatal period than those
who had not received any, in a dose–response manner. A history
of severe illness in the third trimester was associated strongly
with neonatal mortality, whereas vaginal bleeding was associated
strongly with post-neonatal mortality. In total, 608 (50%) of
the severe illnesses reported were fevers and 243 (20%) were
diarrhoea or dysentery.

Maternal mortality was associated strongly with infant
mortality at all ages, but the association increased as the infant
aged. In the first week of life, 11 infants died whose mothers
also died (not necessarily in the first week), and for two of these
11 infants, the infant died after the mother (18%), but six of
21 (29%) infants who died aged 1–24 weeks did so after their
mother. Maternal death increased the odds of death for the
infant by 6.43 in the first week of life, 11.73 from one to four
weeks, and 51.68 from 4 to 24 weeks of life.

Discussion
Our findings were obtained in a large population-based study in
an environment with minimal antenatal or trained obstetric care.
Few studies of perinatal, neonatal, or infant mortality have been
reported for such an environment (3, 15, 17). The infant mortality
rate for Nepal was 75 per 1000 live births in 1999 (31). This rate
is comparable with that in our study, if we assume that two-
thirds of infant deaths occur in the first six months of life and
are likely to be representative of the mortality of the rural plains
of Nepal, Bangladesh, and north India.

Associations with mortality
Gestational age
As expected, gestational age was associated most strongly with
infant mortality in the first week of life, but it also had an
association beyond this period. It could be argued that gestational
age is in the causal pathway for mortality and should not have
been included in the analysis. Regressions that did not include
gestational age resulted in similar odds ratios for the risk factors
remaining in the model, and no additional variables became
statistically significant in its absence. This implies that gestational
age played an independent role in early infant mortality that
was unrelated to other factors that we were able to measure.

Previous pregnancies
Parity was associated with mortality during all periods up to 24
weeks of age, although the association was strongest for deaths
in the first week of life. Numerous studies have shown that
primiparous have higher mortality than multiparous
pregnancies, but the risk is J-shaped, with the risk of death
increasing with parity (2, 3, 5, 11, 14, 17, 32). This increase
was not seen in our study for those with a parity of five or more.

Miscarriage of the previous pregnancy was a risk factor for
mortality in the first week of life but not thereafter, whereas a
history of mortality for live-born children was associated more
strongly with infant mortality beyond the neonatal period. Early
deaths are more likely to be associated with prematurity, and
this would have a stronger association with previous miscarriage
than previous child deaths (2, 5, 8, 11, 14).
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Table 1. Mortality per 1000 live births by risk factors for early infant mortality and age at death

Children’s status

Died at Alive at Died at Alive at Died at
Risk factor Born alive 0–7 days 8 days 8–28 days 28 days 4–24 weeks

Mean maternal age (years) 24.2 (5.4)a 23.9 (5.9) 24.3 (5.4) 23.6 (5.7) 24.23 (5.34) 24.8 (5.8)

Arm circumference (cm) 21.3 (1.7)a 21.0 (1.8) 21.3 (1.7) 21.3 (2.1) 21.3 (1.7) 21.3 (5.8)

Maternal education
None 11 187 30.0 10 851 17.9 10 657 23.4
Any 1788 17.3 1757 12.5 1735 5.8

Paternal education
None 6971 32.3 6746 19.4 6615 26.2
Any 5671 24.2 5534 14.3 5455 14.7

Sex of infant
Girl 7052 26.7 6864 15.6 6757 23.5
Boy 7262 30.4 7041 18.3 6912 19.7

Miscarriage in previous
pregnancy

No 10551 27.7 10 259 17.6 10 078 19.8
Yes 1074 42.8 1028 18.5 1009 26.8

Prior child deaths
None 8526 30.0 8270 16.8 8131 17.8
Any 3118 26.3 3036 20.4 2974 27.9

Parity
0 3215 47.9 3061 25.5 2983 26.5
1–2 5339 18.2 5242 14.9 5164 16.5
3–4 3333 26.7 3244 10.2 3211 22.4
�5 2170 28.6 2108 20.4 2065 26.2

Gestational age (months)
28–31 842 102.1 755 38.4 726 38.6
32–35 2172 46.5 2072 26.1 2018 32.2
36–39 5818 18.2 5714 13.7 5636 20.0
40–42 3304 17.6 3247 10.8 3212 14.3
�43 1379 20.3 1348 18.5 1323 19.7

Tetanus vaccinations
during pregnancy

None 3179 38.4 3057 21.9 2990 30.1
1 5366 27.2 5220 16.1 5136 20.4
>1 5431 21.4 5315 13.2 5245 15.6

Severe illness in last three
months of pregnancy

No 12 832 26.7 12 396 15.1 12 209 20.2
Yes 1207 38.9 1250 28.8 1214 24.7

Vaginal bleeding in last three
months of pregnancy

No 13 738 27.7 13 347 15.9 13135 20.0
Yes 332 78.3 306 39.2 294 47.6

Did anyone assist with
the delivery?

No 623 36.9 600 13.3 592 35.5
Yes 13 443 27.3 13 076 16.5 12 860 20.0

Maternal death
No 14 093 27.7 13 570 15.5 13 360 19.7
Yesb 47 234.0 39 179.5 32 437.5

a Values in parentheses are standard deviations.
b In 118 maternal deaths, 32 infants died. The mother died before the infant (2/11 in the 0–7 day group, 5/7 in the 8–28 day group, and 1/14 in the

4–24 week group).



721Bulletin of the World Health Organization 2003, 81 (10)

Early infant mortality in Nepal

Table 2. Odds ratios from logistic regressions of risk factors for early infant mortality, by age at death

Odds ratio for age at death

Risk factor 0–7 days 8–28 days 4–24 weeks

Maternal age (years) 1.02 (0.98–1.07)a 0.97 (0.92–1.02) 1.01 (0.97–1.06)

Maternal education
None 1.00 1.00 1.00
Any 0.69 (0.43–1.09) 0.93 (0.52–1.64) 0.28 (0.12–0.66)

Paternal education
None 1.00 1.00 1.00
Any 0.92 (0.69–1.22) 0.80 (0.56–1.16) 0.63 (0.44–0.88)

Sex of infant
Girl 1.00 1.00 1.00
Boy 1.39 (1.07–1.80) 1.22 (0.88–1.69) 0.73 (0.54–0.99)

Miscarriage in previous pregnancy
No 1.00 1.00 1.00
Yes 1.98 (1.37–2.87) 1.02 (0.57–1.82) 1.18 (0.73–1.91)

Prior child deaths
None 1.00 1.00 1.00
Any 1.24 (0.85–1.80) 1.40 (0.88–2.23) 1.85 (1.24–2.75)

Parity
0 1.00 1.00 1.00
1–2 0.29 (0.20–0.43) 0.60 (0.38–0.95) 0.40 (0.25–0.62)
3–4 0.30 (0.18–0.51) 0.37 (0.18–0.75) 0.40 (0.22–0.72)
�5 0.21 (0.10–0.44) 0.79 (0.33–1.90) 0.37 (0.17–0.81)

Gestational age
28–31 1.00 1.00 1.00
32–35 0.39 (0.27–0.58) 0.75 (0.43–1.31) 0.72 (0.42–1.25)
36–39 0.18 (0.13–0.26) 0.39 (0.23–0.66) 0.47 (0.28–0.77)
40–42 0.22 (0.14–0.33) 0.20 (0.10–0.39) 0.33 (0.19–0.60)
�43 0.19 (0.11–0.33) 0.59 (0.31–1.12) 0.38 (0.19–0.76)
Mid–upper arm circumference (cm) 0.88 (0.81–0.95) 1.04 (0.94–1.14) 1.03 (0.94–1.13)

Tetanus vaccinations during pregnancy
None 1.00 1.00 1.00
One 0.72 (0.53–0.99) 0.65 (0.44–0.96) 0.87 (0.60–1.25)
More than one 0.57 (0.40–0.80) 0.51 (0.33–0.78) 0.69 (0.47–1.03)

Severe illness in last three months
of pregnancy

No 1.00 1.00 1.00
Yes 2.72 (1.99–3.74) 1.88 (1.20–2.94) 0.85 (0.50–1.44)

Vaginal bleeding in last three months
of pregnancy

No 1.00 1.00 1.00
Yes 1.75 (0.91–3.34) 2.04 (0.92–4.51) 3.37 (1.72–6.62)

Did anyone assist in the delivery?
No 1.00 1.00 1.00
Yes 0.69 (0.37–1.27) 1.96 (0.61–6.24) 0.53 (0.29–0.95)

Maternal death b

No 1.00 1.00 1.00
Yes 6.43 (2.35–17.56) 11.73 (3.82–36.00) 51.68 (20.26–131.80)

a Values in parentheses are 95% confidence intervals.
b Adjusted for all the above variables except tetanus vaccinations, assistance with delivery, severe illness, and vaginal bleeding during the last three

months of pregnancy which were not collected on women who died.
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Socioeconomic factors
Apart from maternal and paternal education, socioeconomic
factors were not important predictors of mortality. This may
be because more proximate factors were controlled for or
because the variation in socioeconomic status in this
community was relatively small compared with other studies.
Our findings on education of the mother accord with those
of many studies (3, 5, 15, 26, 33–35). Few studies have
reported on paternal education (5). Although the model used
only the presence or absence of schooling, a dose–response
relationship with number of years of schooling was observed
for paternal education. Too few women with more than a
few years of schooling were included to examine such a
relationship for maternal education. In this population,
maternal and paternal education were independent predictors
of mortality beyond the neonatal period, which suggests the
importance of educated men in this paternalistic society, in
addition to the role played by mothers in protecting the
infant from mortality risks.

Sex of the child
Our finding that boys were at higher risk of death in the early
neonatal period accords with that of other studies (36, 37).
The higher risk of death and its cultural determinants for
girls beyond infancy have also been described on the Indian
subcontinent (7, 38–40). The timing of the change from
increased female-to-male survival, however, has not been
reported as being as young as one month of age. The switch
in survival advantage from girls to boys is more likely to have
environmental (child-care and feeding practices) than
biological explanations in this society, in which boys are
favoured over girls.

Tetanus vaccinations
The protection from neonatal death afforded by tetanus
vaccination may be due in part to the direct protection of the
infant from neonatal tetanus. The greatest protection (adjusted
odds ratios of 0.61 and 0.44 for one and two vaccinations relative
to none, respectively) was conferred during the peak period for
neonatal tetanus deaths (4–14 days). As part of the service
provided by the research project to the community, pregnant
women were encouraged to obtain tetanus vaccinations, and
the project boosted supplies of vaccine in the district’s health
posts. It is also likely, however, that receipt of tetanus vaccinations
was a surrogate for women who were more health conscious or
proactive in seeking health care. A similar explanation is likely
for women who delivered their baby themselves, without
assistance from friends, relatives, or traditional birth attendants.
Such women may have had a weaker social network for antenatal
and postpartum care. This risk factor was only predictive of
post-neonatal mortality, which further indicates that it probably
represents care-seeking behaviour rather than something
inherently risky about delivery without assistance.

Smoking and drinking
Although smoking during the second and third trimesters was
associated with higher mortality in the first week of life, these
associations were not statistically significant, either before or after
adjustment for other factors. Although 28% of women reported
smoking, the average number of cigarettes consumed per day
was likely to be small (average of seven cigarettes per day in this
population (41)). Only 9% of women reported drinking alcohol

during pregnancy, but the amount consumed was not recorded,
so it is difficult to draw conclusions about this exposure.

Morbidity
Illness during pregnancy has been associated with numerous
adverse outcomes of pregnancy (2, 17, 42–44). Although our
recalls of symptoms of morbidity were relatively crude, they
did indicate that serious illness during the last three months
of pregnancy strongly predicted mortality during the neonatal
period. Many of these illnesses were described as fevers, which
may represent infections that could put the fetus at risk in
the neonatal period. Another common morbidity was night
blindness, usually in the third trimester (45, 46); the
unadjusted odds ratios were not statistically significant when
adjusted for gestational age, parity, and other maternal
morbidities. Women who have night blindness are at increased
risk of other morbidities during pregnancy, and this may
explain the lower adjusted odds ratios (45).

Anthropometric characteristics
Certain anthropometric characteristics of mothers are associated
strongly with birth weight and infant mortality (2, 12, 14, 20,
23, 32, 47, 48). Weight gain during pregnancy was not recorded
for these women, but mid–upper arm circumference in both
the second and third trimesters was associated strongly with
mortality of the infant in the first week of life. Mid–upper arm
circumference is a measure of wasting in children, but it is not
clear if these women were lacking fat or lean body mass and
which of these might predict very early infant mortality. Mid–
upper arm circumference may reflect pre-pregnancy weight,
which is a strong predictor of birth weight and infant mortality
(48, 49). This might also explain why the second trimester
measurements were better predictors of early infant mortality
than third trimester measurements.

Maternal mortality
Maternal mortality was associated strongly with infant mortality.
In the first week of life, infants were more likely to die before
their mother, but thereafter, the mother was more likely to have
died before the child. The prognosis for these children became
increasingly bleak, because breastfeeding is universal and few
other options for infant nutrition are available. Such infants
were also likely to be weak or small because of birth complications
that led to the death of the mother.

Strengths and weaknesses of the study
This study has the advantage of being population based
but has the inherent drawbacks of an observational study.
Certain important confounders may not have been collected,
and their absence may bias the resulting associations. For example,
the lack of association between increased physical labour during
pregnancy and adverse infant outcomes may have been the
result of healthier women having greater work capacity than
those who were ill during pregnancy. In addition, certain
variables may not have been measured with enough precision to
identify an association of importance. For example, the quantities
of alcohol and tobacco consumed were not collected, so a dose–
response analysis could not be performed.

Possible interventions to reduce mortality
Factors potentially amenable to intervention would be reduction
of maternal morbidity in the third trimester, or at least
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identification of morbidities that would be important for referral.
Improvement in mid–upper arm circumference of women
before and during pregnancy would also be important,
although it is recognized that these interventions need increased
calories and protein intake (9). Maternal education is a longer-
term intervention, but it is worthwhile in this environment, in
which only 14% of women are literate. Finally, basic access to
antenatal and obstetric services is likely to be important for
reduction of maternal and infant mortality and should be
emphasized as a priority in this environment.

Conclusion
The large reduction in maternal mortality observed in this
randomized trial has meant that pregnant women in the study
area still receive antenatal vitamin A supplements from study
personnel who are conducting other micronutrient trials in the
same area (27). Antenatal vitamin A supplementation has not
been adopted as a policy at the national level. Results of similar
ongoing trials in Bangladesh and Ghana are awaited before the
adoption of any global or national policies related to this
intervention. Improvements in antenatal care in the study area
have come largely from improved access to iron folate
supplements, tetanus toxoid vaccine, deworming, and safe
birthing kits provided by study staff through our ongoing
research programmes, but access to skilled birth attendants and

emergency obstetric care has changed little. Maternal and
newborn care is improving but remains quite inadequate,
reflected by the fact that >90% of births still occur at home,
attended primarily by family members, in most rural areas (50).
The delivery of such services has not been helped by intense
civil conflict in recent years. With a ceasefire under way, there is
a push for improved national tetanus toxoid vaccine coverage,
and with a Safe Motherhood programme being implemented
in Nepal, it is hoped that access to and use of antenatal and
obstetric care will improve in urban and rural areas.  O
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Resumen

Factores de riesgo de mortalidad infantil precoz en el distrito de Sarlahi (Nepal)
Objetivo Hay muchos países en que la mortalidad infantil (menores
de un año) precoz no ha descendido tan rápidamente como la
mortalidad en la niñez (menores de 5 años). La identificación de
los factores de riesgo de la mortalidad infantil precoz ayudaría a
diseñar las estrategias de intervención necesarias.
Métodos A lo largo del periodo 1994–1997, un total de 15 469
nacidos vivos de partos únicos en el Nepal rural fueron objeto de
seguimiento hasta las 24 semanas de edad a fin de identificar los
factores de riesgo de mortalidad correspondientes a los días 0–7,
los días 8–28 y las semanas 4–24 tras el nacimiento.

Resultados  Los modelos multifactoriales revelaron que la educación
materna y paterna sólo reducía la mortalidad entre las 4 y las 24
semanas, con razones de posibilidades (OR) de 0,28 (intervalo de
confianza del 95% (IC) = 0,12–0,66) y 0,63 (IC95% = 0,44–0,88),
respectivamente. Los antecedentes de aborto espontáneo en el
embarazo anterior permitían predecir la mortalidad en la primera
semana de vida (OR =1,98, IC95% = 1,37–2,87), mientras que una
historia de defunción de un hijo anterior aumentaba el riesgo de
muerte posneonatal (OR =1,85, IC95% = 1,24–2,75). Un mayor
valor del perímetro de la parte media del brazo materno reducía el

Résumé

Facteurs de risque de la mortalité infantile précoce dans le district de Sarlahi (Népal)
Objectif Dans de nombreux pays, la mortalité infantile (enfants
de moins de 1 an) précoce n’a pas baissé aussi rapidement que la
mortalité juvénile (enfants de moins de 5 ans). L’identification
des facteurs de risque de la mortalité infantile précoce aiderait à
concevoir les stratégies d’intervention nécessaires.
Méthodes  Au cours de la période 1994-1997, 15 469 naissances
vivantes d’enfants uniques dans les zones rurales au Népal ont
fait l’objet d’un suivi pendant 24 semaines afin d’identifier les
facteurs de risque de la mortalité entre 0 et 7 jours, 8 et 28 jours,
et 4 et 24 semaines après la naissance.
Résultats Les modèles multivariés ont révélé que le niveau
d’instruction de la mère et du père réduisait la mortalité entre 4 et
24 semaines seulement : odds ratio (OR) = 0,28 (intervalle de
confiance (IC) à 95 % : 0,12-0,66) et OR = 0,63 (IC 95 % : 0,44-
0,88), respectivement. Des antécédents d’avortement spontané
lors de la grossesse précédente étaient un facteur prédictif de
mortalité au cours de la première semaine de vie (OR = 1,98, IC 95
% : 1,37-2,87), tandis que le décès antérieur d’un enfant augmentait

le risque de décès postnéonatal (OR = 1,85, IC 95 % : 1,24-2,75).
Une valeur élevée du périmètre brachial à mi-hauteur de la mère
réduisait le risque de mortalité de l’enfant durant la première
semaine de vie (OR = 0,88, IC 95 % : 0,81-0,95). Les enfants nés de
femmes qui n’avaient pas été vaccinées contre le tétanos durant
leur grossesse ou qui avaient souffert d’une maladie grave au
cours du troisième trimestre risquaient davantage de mourir
pendant la période néonatale. La mortalité maternelle était
fortement associée à la mortalité infantile (OR = 6,43, IC 95 % :
2,35-17,56 entre 0 et 7 jours ; OR = 11,73, IC 5 % : 3,82-36,00
entre 8 et 28 jours, et OR = 51,68, IC 95 % : 20,26-131,80 entre 4
et 24 semaines).
Conclusion Les facteurs de risque de la mortalité infantile
précoce variaient selon l’âge de l’enfant. Il faudrait pour les
réduire concevoir des interventions visant à faire baisser la
morbidité et la mortalité maternelles ou à augmenter le périmètre
brachial durant la grossesse.
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riesgo de mortalidad del lactante durante la primera semana
de vida (OR = 0,88, IC95% = 0,81–0,95). Los lactantes de las
mujeres que no recibieron vacuna antitetánica durante el
embarazo o que sufrieron una enfermedad grave durante el
tercer trimestre tenían más probabilidades de morir durante
el periodo neonatal. La mortalidad materna estaba muy
relacionada con la mortalidad infantil (OR = 6,43, IC95% =
2,35–17,56 en los días 0–7; OR = 11,73, IC95% = 3,82–36,00

en los días 8–28; y OR = 51,68, IC95% = 20,26–131,80 en las
semanas 4–24).
Conclusión  Los factores de riesgo de mortalidad infantil precoz
dependían de la edad del lactante. Para reducirlos pueden
concebirse intervenciones que tiendan a reducir la morbilidad y
la mortalidad maternas o que aumenten el perímetro del brazo
durante el embarazo.
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