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Low birth weight as a risk factor for
Infant mortality in Egypt
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ABSTRACT We examined the risk of infant mortality among low-birth-weight children (< 2500 g) control-
ling for other risk factors of infant mortality. We used survival regression analysis on 11 361 childbirths
in the 5 years preceding the 2000 Egypt Demographic and Health Survey. Higher birth order; shorter
birth interval; lack of prenatal care, safe sources of drinking-water and hygienic toilet facilities; living
in urban residence and Upper Egypt rural region were associated with a higher risk of infant mortality.
The multivariate model indicated that low-birth-weight children were about 3 times more likely to die in
infancy than other children (hazard ratio = 2.89, 95% CI: 2.33-3.58) independent of other risk factors.

Le faible poids de naissance en tant que facteur de risque de mortalité infantile en Egypte
RESUME Nous avons examiné le risque de mortalité infantile chez des enfants ayant un faible poids
a la naissance (< 2500 g) aprés élimination des autres facteurs de risque de mortalité infantile. Nous
avons utilisé une analyse de régression pour étudier la survie lors de 11 361 accouchements survenus
pendant les cing années qui ont précédé 'Enquéte sur la démographie et la santé en Egypte de 2000.
Les facteurs associés a un risque accru de mortalité infantile étaient le rang de naissance élevé, les
naissances rapprochées, I'absence de surveillance prénatale, le manque de sources d'eau potable et
d'installations sanitaires hygiéniques, la vie en milieu urbain et dans les régions rurales de Haute Egypte.
Le modele multivarié indiquait que les enfants ayant un faible poids a la naissance avaient environ trois
fois plus de risque de mourir en bas age que les autres enfants (rapport des risques instantanés [hazard
ratio] = 2,89, IC 95 % : 2,33 - 3,58) indépendamment des autres facteurs de risque.
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Introduction

There has been a remarkable improvement
in child survival in recent decades. How-
ever, the levels of infant and child mortality
and morbidity in many developing coun-
tries remain unacceptably high [/,2]. The
mortality rates are particularly high among
high-risk pregnancies and births [3,4], and
in countries where adequate primary health
care services for maternal and child health,
such as prenatal care, delivery and postnatal
care, are not universally available to all the
population, especially the rural population
[5,6].

Low birth weight and premature births
are high-risk births. These births are fre-
quently accompanied by a number of as-
sociated fetal and neonatal complications
that need special and expensive medical
care [7]. Low-birth-weight babies are also
at higher risk of associated birth defects
and/or disabilities and account for a larger
percentage of prenatal deaths [§]. There-
fore, mortality of among low-birth-weight
children contributes to the higher rate of
overall childhood mortality especially dur-
ing the early period of life.

In Egypt, as in many other develop-
ing countries, most infant and childhood
mortality has been also due to diarrhoea,
acute respiratory infections, other infectious
diseases such as meningitis, neonatal infec-
tions, accidents, and vaccine preventable
diseases [9]. These conditions are more
critical among low-birth-weight children
since they are more at risk of premature
birth, fetal defects, neonatal complica-
tions, deficient immune system and greater
exposure to infections [/0,11]. In Egypt,
even though public health clinics are gener-
ally available throughout the country, there
are often shortages of doctors and nurses.
In both cities and villages, patients using
government facilities can expect a lengthy

journey and a long wait to see a physician
[12-14].

Previous studies have associated high
infant mortality with low birth weight in
both developed and developing countries,
specifically those with birth defects and
premature birth. These studies were mainly
conducted at the maternity and neonatal
clinics, and did not take into account the
socioeconomic and demographic factors and
household living conditions of the infants
and mothers [ /5, 16]. Other previous studies
have linked infant mortality with various
factors, such as mother’s education, age
at childbirth, delivery status, health status,
parity and marital union, father’s education
and employment, household income and
consumer goods, household safe source of
drinking-water and sanitation, and slum
and rural residence [17,18]. Demographic
characteristics such as child’s sex, ethnicity,
preceding and succeeding birth interval,
birth weight and birth order are also known
to be associated with infant mortality [79].
Using data from the 2000 Egypt Demo-
graphic and Health Survey, this study ex-
amines the effects of several potential risk
factors on infant mortality among low-
birth-weight infants in Egypt [20].

Methods

The analysis uses data from the 2000 Egypt
Demographic and Health Survey (EDHS)
[20]. It is based on the information of
11 361 children born during the 5 years
prior to the survey. The EDHS collected
demographic, socioeconomic and health
data from a nationally representative sam-
ple of 15 573 women aged 15 to 49 years in
a sample of 16 957 households. The sam-
pling design allowed for estimates of the
major administrative regions. The master
sampling frame for EDHS was based on the
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1996 National Census. The sampling design
was a multistage cluster sample consisting
of 500 primary sampling units and included
228 towns and 272 villages. Details of the
sampling design are provided in the main
EDHS report [20].

Each woman age 15-49 years inter-
viewed in the survey was asked to provide
a detailed history of all her live births in
chronological order, including sex of the
child, date of birth, survival status, age of
the child on the date of interview if alive,
if not alive, age at death of each live birth.
These data from the birth history were used
to calculate the infant mortality rate, defined
as the probability of dying before complet-
ing 12 months of age, using a synthetic
cohort life table [2/]. The infant mortality
rate is expressed as deaths per 1000 live
births. Low birth weight was defined as
birth weight < 2500 g if the actual birth
weight was known. In cases where the birth
weight was not available, the mother was
asked about the size at birth: very small/
small was categorized as low birth weight
(< 2500 g), average/large as normal birth
weight (= 2500 g).

Because child survival is correlated with
prenatal care, delivery assistance, maternal
nutrition, household living conditions, and
other child, mother and household char-
acteristics and socioeconomic factors that
can also affect morbidity and mortality in
children, the association of low birth weight
and infant mortality were estimated after
adjusting for the effects of these other risk
factors and potentially confounding factors
[22]. These factors include child’s sex (boy,
girl), prenatal care by health professional
(yes, no), professional assistance at delivery
(yes, no), birth order (1, 2, 3, 4+), preceding
birth interval (< 23, 24-35, 36-59, 60+
months), mother’s age at childbirth (13-24,
25-34, 35-48 years), mother’s body mass
index (BMI) (< 18.5, 18.5-24.9, 25.0+

kg/m?), mother’s education (no education,
some primary, secondary or higher), house-
hold access to safe drinking water (yes,
no), availability of hygienic toilet facilities
(yes, no), cooking fuel type (low pollution
fuel, high pollution fuel), residence (ur-
ban, rural), and geographic division (urban
governorate, Lower Egypt—urban, Lower
Egypt-rural, Upper Egypt—urban, Upper
Egypt—rural, frontier governorates).

The relationship of low-birth-weight
status and other factors with infant mortality
was estimated using multivariate survival
regression procedure with Weibull hazard
function in STATA, version 8.0. A number
ofalternative hazard regression models were
estimated to assess the relative significance
of different confounding factors included in
the analysis. In our analysis, weights were
used to restore the sample as some catego-
ries of respondents were over-sampled and
to adjust for non-response rates that varied
from one geographical area to another [20].
Results are presented as hazard ratios (HR)
with 95% confidence intervals (95% CI).

Results

Table 1 shows the sample distribution of
child birth in the 5 years preceding the
EDHS by low-birth-weight status and other
selected characteristics. About 16% of chil-
dren born between 1996 and 2000 were
low birth weight. About 51% of all births
were boys and 49% were girls. As regards
birth order, 27% of children were first order
births, and 33% were fourth or higher order
births. About 45% of children had a preced-
ing birth interval of less than 24 months.
In 53% of the births, mothers received
prenatal care from trained health personnel
and 60% received professional assistance
at delivery. About 11% of births were to
mothers aged 13-24 years, and 29% to
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Table 1 Sample distribution and infant mortality rates (IMR) among
children born during 1996-2000 by low birth weight status and other
selected characteristics, Egypt 2000

Variable Weighted Sample Per cent  IMR/1000
sample distribution of low birth live
weight births
No. % %
Total for Egypt 11361 - 15.7 41.7
Birth weight
Normal (> 2500 g) 9530 84.3 - 311
Low (< 2500 g) 1772 15.7 - 86.8
Child’s sex
Male 5837 51.4 15.1 43.4
Female 5523 48.6 16.3 39.9
Child’s birth order
1 3069 27.0 17.0 37.3
2 2651 23.3 14.8 335
3 1945 17.1 14.5 36.2
4+ 3695 325 15.8 53.9
Birth interval
(months)
<24 5107 45.0 17.0 49.4
24-35 2431 21.4 15.6 40.2
36-59 2383 21.0 135 32.6
60+ 1439 12.7 14.8 31.8
Prenatal care
Yes 6004 52.9 16.9 317
No 5356 47.2 14.3 52.6
Delivery with assistance
Yes 6806 59.9 16.4 37.9
No 4554 40.1 14.6 47.1
Mother’s age at childbirth
(years)
13-24 1259 11.1 18.9 62.9
25-34 6850 60.3 15.2 34.6
35-48 3252 28.6 15.6 48.3
Mother’'s body mass index
(kg/m?)
18.5-24.9 3424 30.5 17.9 42.7
<185 64 0.6 17.7 38.6
>25.0 7736 68.9 14.7 41.7
Mother’s education
None 4559 40.1 15.6 49.5
Some primary 1763 15.5 17.1 49.7

Secondary or higher 5039 44.4 15.2 31.7
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Table 1 Sample distribution and infant mortality rates (IMR) among
children born during 1996—2000 by low birth weight status and other
selected characteristics, Egypt 2000 (concluded)

Variable Weighted Sample Per cent  IMR/1000
sample distribution of low birth live
weight births
No. % %
Mother working
Yes 1578 13.9 145 39.9
No 9783 86.1 15.9 42.0
Access to safe drinking
water
Yes 9489 87.1 15.6 37.9
No 1406 12.9 15.7 65.9
Access to hygienic toilet
facilties
Yes 2729 25.1 14.4 23.7
No 8167 75.0 16.1 47.4
Cooking fuel
Low pollution fuel 10601 97.3 15.6 41.6
High pollution fuel 296 2.7 18.7 38.0
Residence
Urban 4374 38.5 14.7 35.0
Rural 6987 61.5 16.3 45.9
Geographic region
Urban governorate 1813 16.0 14.4 30.9
Lower Egypt — urban 1230 10.8 13.9 30.4
Lower Egypt — rural 3448 30.4 15.1 35.8
Upper Egypt — urban 1227 10.8 15.9 45.0
Upper Egypt — rural 3463 30.5 17.4 56.7
Frontier governorate 179 1.6 16.4 304

mothers aged 35-48 years. Less than 1% of
the births were to undernourished mothers
(BMI < 18.5 kg/m2), 40% of the births were
to illiterate mothers and 86% were to non-
working mothers. About 87% of children
were born in households with safe sources
of drinking-water, 25% were in households
with hygienic toilet facilities, and 3% were
in households using high pollution fuels
(firewood or straw) for cooking. Almost
62% of births were in rural areas.

The prevalence of low birth weight was
slightly higher among girl babies, first order

babies, those with shorter preceding birth
interval, those who received prenatal care,
those who received delivery assistance and
younger mothers. Low birth weight was
also associated with a lack of hygienic
toilet facilities, using high pollution cook-
ing fuel, rural residence and Upper Egypt
rural region.

On average, 42 in every 1000 children
born between 1996 and 2000 in Egypt did
not survive to her or his first birthday. As
expected, the infant mortality rate was high-
er among low-birth-weight children—87
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per 1000 live births compared to only 31 per
1000 live births among the children weigh-
ing = 2500 g. Infant morality was highest in
children of fourth order birth or higher and
preceding birth < 24 months. Children of
mothers who did not receive prenatal care
or assisted delivery were more likely to
die during infancy as were children born to
younger mother (13-24 years old) or older
mothers (3548 years old) were at greater
risk of infant mortality.

Household lack of a hygienic toilet fa-
cilities and access to safe drinking-water
was also associated with higher risk of
infant mortality. As expected, infant mortal-
ity rate is lower in urban areas, particularly
so in Upper Egypt.

Association between low birth
weight and infant survival

For children born in the 5 years preceding
EDHS, Figure 1 shows survival probabili-
ties for children by low-birth-weight status
by month of age before 12 months. The 2
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survival curves quickly diverge beyond the
first month of age, with low-birth-weight
children having progressively lower sur-
vival probability than children with birth
weight = 2500 g with a large majority of
low-birth-weight children dying in infancy.

The unadjusted HR estimates in Model 1
(Table 2) also indicate that there is a strong
relationship between low birth weight and
infant mortality. Children with low birth
weight are about 3 times more likely to die
in infancy than those with birth weight =
2500g (HR =2.96, 95% CI: 2.41-3.64).

The HR of low birth weight on infant
mortality remains large and highly statisti-
cally significant when the effects of child’s
sex, prenatal care, professional assistance
at delivery and birth order are controlled
for in Model 2. With these child/birth char-
acteristics controlled for, low-birth-weight
children were 2.95 times more likely to die
in infancy than those with birth weight =
2500 g.

0.90 T T T T

5 6 7 8 9 10 11 12
Age (months)

—&— Normal birth weight —¢— Low birth weight

Figure 1 Probability of survival in the first 12 months of life by birth weight, Egypt 2000
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Table 2 Unadjusted and adjusted hazard ratios of the relationship between low birth weight and
infant mortality, controlling for several factors among children born during 1996-2000, Egypt

Variable Hazard ratio (95% confidence interval)
Model 2 Model 3 Model 4

Birth weight

Low? - - -

Normal 2.96 (2.41-3.64) 2.95(2.40-3.64) 2.91(2.37-3.59) 2.89(2.33-3.58)
Child’s sex

Male? - - -

Female 0.93 (0.76-1.13) 0.93(0.77-1.14) 0.95 (0.78-1.17)
Child’s birth order

1a — - -

2 3.44 (1.53-7.77) 3.40(1.51-7.66) 2.59 (1.01-6.66)

3 4.61 (1.90-11.21) 4.74 (1.96-11.44) 3.69(1.34-10.13)

4+ 6.59 (2.78-15.66) 6.33 (2.63-15.23) 4.68 (1.71-12.84)

Birth interval (months)
< 242
24-35
36-59
60+

Prenatal care
Yes?
No

Delivery with assistance
Yes?
No

Mother’s age at childbirth
(years)

13-242

25-34

35-48

Mother’s body mass index
(kg/m?)

18.5-24.92

<185

>25.0

Mother’s education
None?
Some primary
Secondary or higher

Mother working
Yes?
No

0.59 (0.45-0.79)
0.47 (0.34-0.63)
0.45 (0.30-0.66)

1.60 (1.28-2.00)

0.93 (0.74-1.16)

0.60 (0.45-0.80)
0.46 (0.34-0.63)
0.41 (0.27-0.60)

1.48 (1.18-1.85)

0.87 (0.70-1.10)

0.56 (0.41-0.78)
0.68 (0.46-1.01)

0.95 (0.29-3.13)
1.02 (0.82—1.26)

1.03 (0.78-1.37)
0.84 (0.65-1.08)

0.96 (0.71-1.31)

0.60 (0.45-0.80)
0.46 (0.34-0.64)
0.42 (0.28-0.63)

1.35 (1.08-1.69)

0.82 (0.65-1.04)

0.57 (0.41-0.80)
0.69 (0.46-1.04)

0.95 (0.29-3.14)
1.16 (0.92—1.45)

1.09 (0.82-1.45)
0.95 (0.73-1.25)

0.92 (0.66-1.28)
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Table 2 Unadjusted and adjusted hazard ratios of the relationship between low birth weight and
infant mortality, controlling for several factors among children born during 1996-2000, Egypt

(concluded)

Variable Hazard ratio (95% confidence interval)
Model 1 Model 2 Model 3 Model 4

Access to safe drinking water

Yes® -

No 1.59 (1.22-2.08)
Access to hygienic toilet facilities

Yes? -

No 1.57 (1.07-2.29)
Cooking fuel

Low pollution fuel® -

High pollution fuel 0.64 (0.36-1.15)
Urban/rural

Urban? -

Rural 0.30 (0.10-0.90)
Geographic region

Urban governorate? -

Lower Egypt — urban 0.94 (0.57-1.55)

Lower Egypt — rural 2.53 (0.79-8.14)

Upper Egypt — urban 1.21 (0.77-1.92)

Upper Egypt — rural 3.83 (1.20-12.22)

Frontier governorate 1.09 (0.61-1.96)

Number of children 11 301 11 301 11 164 10 710

2Reference category.

Additionally, adjusting for mother’s age
at childbirth, BMI, education and working
status in Model 3 had little influence on the
size of the relationship. In the full model
(Model 4), when household access to safe
drinking-water, availability of a hygienic
toilet facilities, type of fuel used for cook-
ing, urban/rural residence, and geographic
division were also controlled for, the rela-
tionship of low birth weight and infant mor-
tality remained large and significant. With
all child, maternal, household, and regional
factors controlled for, low-birth-weight
children were about 3 times more likely to
die in the first year of life than those with
birth weight 2 2500 g (HR = 2.89, 95% CI:
2.33-3.58).

Effects of other risk factors and
confounders on infant survival

In Model 4 (Table 2), with low-birth-weight
status and other factors controlled, children
born to mothers who did not receive pre-
natal care were more likely to die before
reaching their first birthday than children
of mothers who did receive prenatal care
(HR = 1.35, 95% CI: 1.08-1.69). Children
of fourth order birth or higher and children
with preceding birth interval shorter that
24 months were significantly more likely
to die before their first birthday than other
children. Also children living in households
without a safe source of drinking-water and
hygienic toilet facilities were about one and
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a half times more likely to die before 12
months of age than children living in house-
holds with a safe source of drinking-water
and hygienic toilet facilities. Children liv-
ing in rural areas had a lower risk of dying
before 12 months of age than children in ur-
ban areas (HR = 0.30, 95% CI: 0.10-0.90).
However, children living in rural Upper
Egypt were at a significantly higher risk
of mortality in infancy than children living
in other geographical regions (HR = 3.83,
95% CI: 1.20-12.22) (Table 2). None of
the other risk factors or confounders had a
statistically significant effect on the risk of
infant mortality.

Discussion

Low birth weight is associated with higher
infant mortality due to premature birth,
greater probability of birth defects and com-
plications, higher risk of neonatal infec-
tion, and lack of access to adequate health
care. The results of our study show that
infant mortality is high in Egypt (42 per
1000 live births), and the mortality among
low-birth-weight births contributes to a
higher rate of overall mortality in infancy.
Low-birth-weight infants are 3 times more
likely to die during the first year of life than
other children, independent of the child’s
sex, birth order, pregnancy care, delivery
status, maternal education and nutritional
status, household access to clean water and
sanitation and other factors. These findings
are consistent with the results from other
studies in developing countries in the region
and elsewhere [23—27], and provide further
evidence that low birth weight contributes
to higher levels of child mortality in devel-
oping countries.

Consistent with previous research, our
study finds that receiving prenatal care has
a strong positive effect on child survival, in-
dependent of other factors [28]. Moreover,
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access to safe drinking-water and hygienic
toilet facilities in household has a significant
effect on the risk of infant mortality [29].
Also, children living in Upper Egypt rural
regions are at higher risk of dying in infancy
than children living in other regions. How-
ever, contrary to expectations and much of
the existing literature, we did not find any
significant effects of maternal education,
nutritional status, and type of household
cooking fuel on the risk of infant mor-
tality. The negative relationship between
rural residence and child survival, observed
when considered a bivariate analysis, was
reversed in the multivariate model. This
might be because the urban/rural residence
variable is correlated with the geographic
region variable and other socioeconomic
factors such as water, toilet facilities and
cooking fuel.

In previous research, mother’s education
has been identified as one of the key factors
in promoting child survival [30]. However,
in our analysis, maternal education was not
found to have any significant effect on in-
fant mortality, and controlling for maternal
education had little influence on the effects
of low birth weight on infant mortality.
Similarly, a lack of a significant relationship
of infant mortality with cooking fuel type
may partly be because the majority of the
children (97%) lived in households using
low pollution biomass fuels for cooking.

This study has a number of limitations.
The first is its inability to control for mor-
bidity at birth but the EDHS did not collect
information on the morbidity of the children
at birth. The second potential limitation is
that it did not account for access to health
care indicators. However, our analysis does
include indicators of mothers’ receiving
prenatal and delivery care, which can be
proxies for mothers’ seeking health care for
their young children. The third limitation
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is that the survey was conducted in 2000.
However the level of infant mortality and
the prevalence of low birth weight are un-
likely to have changed significantly in this
short period of time, and the results from
this study still contribute useful knowl-
edge in the subject area. Another potential
limitation is the cross-sectional nature of
our analysis. The study uses a censored,
synthetic cohort life table based on the birth
history of children and reported character-
istics of mothers and households. While
some of the covariates used in our analysis,
such as child’s sex, prenatal care, delivery
care, mother’s age at childbirth, and birth
weight, are fixed covariates, others, such
as mother’s education, household access to
clean water and sanitation, and urban/rural
residence are time-varying covariates. In
our analysis, all covariates were considered
fixed during the study period. However,
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because these time-varying covariates may
not have changed much during the study
period and because the main finding in our
analysis is the relationship of low-birth-
weight status and child survival, the cross-
sectional effects estimated in this study are
a good measure of the relationship between
low birth weight and infant survival.

Despite these potential limitations, con-
sistency in the direction and strength of the
relationship between low birth weight and
infant mortality suggests that the following
are key to improving child survival in Egypt:
improving public health at the community
level, specifically screening for high-risk
pregnancy and premature birth, and mak-
ing referral services for these conditions
more available and accessible to the rural
population; and improving social services,
such as provision of safe drinking-water and
hygienic waste disposal.

References

1. Human Development Report 2004. New
York, United Nations Development Pro-
gramme, 2004.

2.  World Development Report 2000. Wash-
ington DC, World Bank, 2000.

3. Macassa G et al. Inequalities in child
mortality in Mozambique: differentials by
parental socioeconomic position. Social
science & medicine, 2003, 57(12):2255—
64.

4. Garenne ML, Coninx R, Dupuy C. Ef-
fects of the civil war in central Mozam-
bigue and evaluation of the intervention
of the International Committee of the Red
Cross. Journal of tropical pediatrics, 1997,
43(6):318-23.

5. Thang NM, Popkin BM. In an era of eco-
nomic growth, is inequity holding back
reduction in child malnutrition in Vietham?
Asian Pacific journal of clinical nutrition,
2003, 12(4):405-10.

6. Zere E, Mcintyre D. Inequities in under-
five child malnutrition in South Africa. In-
ternational journal of equity health, 2003,
2(1):7.

7. Ades A, Johnson BA, Berger S. Man-
agement of low birth weight infants with
congenital heart disease. Clinical perina-
tology, 2005, 32(4):999-1015.

8. Halbreich U. The association between
pregnancy processes, preterm delivery,
low birth weight, and postpartum depres-
sions—the need for interdisciplinary inte-
gration. American journal of obstetric &
gynecology, 2005, 193(4):1312-22.

9. Yassin KM. Indices and sociodemograph-
ic determinants of childhood mortality in
rural Upper Egypt. Social science & medi-
cine, 2000, 51:185-97.

10. Velaphi SC et al. Survival of very-low-
birth-weight infants according to birth




1002

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

La Revue de Santé de la Méditerranée orientale, Vol. 14, N°5, 2008

weight and gestational age in a public
hospital. South African medical journal,
2005, 95(7):504-9.

De Felice C, Del Vecchio A, Latini G.
Evaluating illness severity for very low
birth weight infants: CRIB or CRIB-II?
Journal of maternal-fetal and neonatal
medicine, 2005, 17(4):257-60.

Youssef RM et al. Correlates of unin-
tended pregnancy in Beheira governo-
rate, Egypt. Eastern Mediterranean health
journal, 2002, 8(4-5):521-36.

Cherine M et al. Management of the third
stage of labor in an Egyptian teaching
hospital. International journal of gynaecol-
ogy & obstetrics, 2004, 87(1):54-8.

Gadallah M et al. Patient satisfaction
with primary health care services in two
districts in Lower and Upper Egypt. East-
ern Mediterranean health journal, 2003,
9(3):422-30.

Hillemeier MM et al. Relative or abso-
lute standards for child poverty: a state-
level analysis of infant and child mortality.
American journal of public health, 2003,
93(4):652—-7.

Kiros GE, Hogan DP. War, famine and
excess child mortality in Africa: the role of
parental education. International journal
of epidemiology, 2001, 30(3):447-55;
discussion 456.

Cutts FT et al. Child and maternal mor-
tality during a period of conflict in Beira
City, Mozambique. International journal of
epidemiology, 1996, 25(2):349-56.

Choe MK et al. Identifying children with
high mortality risk. National family health
surveillance bulletin, 1999, (12):1-4.

Menezes AM et al. Infant mortality in
Pelotas, Brazil: a comparison of risk
factors in two birth cohorts. Revista
panamericana de salud publica, 2005,
18(6):439-46.

Ministry of Health and Population [Egypt],
National Population Council, ORC Macro.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Egypt Demographic and Health Survey
2000. Calverton, Maryland, ORC Macro,
2001.

Rutstein SO, Rojas G. Guide to DHS sta-
tistics. Calverton Maryland, ORC Macro,
2003.

Defo BK. Areal and socioeconomic dif-
ferentials in infant and child mortality in
Cameroon. Social science & medicine,
1996, 42(3):399-420.

Morales LS et al. Mortality among very
low-birthweight infants in hospitals serv-
ing minority populations. American journal
of public health, 2005, 95(12):2206-12.

Ezeaka VC et al. Outcome of low birth
weight neonates in a tertiary health care
centre in Lagos, Nigeria. African journal
of medicine & medical science, 2004,
33(4):299-303.

Cockey CD. More babies born at very low
birth weight linked to rise in infant mortal-
ity. AWHONN lifelines, 2005, 9(2):113—
21.

Shawky S. Infant mortality in Arab coun-
tries: sociodemographic, perinatal and
economic factors. Eastern Mediterranean
health journal, 2001, 7(6):956-65.

Casterline JB, Cooksey EC, Ismail SF.
Infant and child mortality in rural Egypt.
Journal of biosocial science, 1992,
22(2):254-60.

Adam T et al. Cost effectiveness analysis
of strategies for maternal and neonatal
health in developing countries. British
medical journal, 2005, 331(7525):1107.

Shawky S. Infant mortality in Arab coun-
tries: sociodemographic, perinatal and
economic factors. Eastern Mediterranean
health journal, 2001, 7(6):956-65.

Machado CJ, Hill K. Maternal, neonatal
and community factors influencing neona-
tal mortality in Brazil. Journal of biosocial
science, 2005, 37(2):193-208.






