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Study of mortality risk factors for
children under age 5 in Abu Dhabi

H.A. Al-Hasani,' J. Brebner,” A.B. Bener® and J.N. Norman*
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ABSTRACT We investigated the association of bioclogical, sociocultural and economic risk factors with child
mortality in Abu Dhabi from 1 January—31 Qecember 1997. With McNemar chi-squared test, most selected
biotogical risk factors wete slatistically associated with child moriality, although matermnal age older than 40
years and history of fetal death were not positively corretated with necnale, infant or age under 5 mortality.
Among sociocultural and economic risk factors, matemnal lack of formal education and low monthly income
were significanly associated with child death. Consanguinity was significantly associated with under 5 and
infant but not neonatal mortality. Gestation < 37 weeks was highly associated with mortality among all ages.
Strengthening health care programmes and emphasizing the need to identify high risk groups should be
pricrities.

Etude des facteurs de risque de mortalité pour les enfants de moins de cing ans 4 Abu Dhabi
RESUME Nous avons étudié Fassociation entre les facteurs de risque économiques, sociocullurels et
bioctogiques, et la mortalité infantile 2 Abu Dhabi du 1* janvier au 31 décembre 1997. Avec le test khi-carré de
McNemar, la plupart des facteurs de risque biologique retenus étaient associés statistiguement a la mortalité
infantile ; cependant, 'age de la mére supérieur & 40 ans el les antécédents de décés foetal n'étaient pas
corrélés positivement avec la mortalité des nouveau-nés, des nourrissons et des enfants de moins de cing
ans. Parmi les facteurs de risque socioculturels et économiques, le mangue d'instruction de la mére et le
faible revenu mensuel étaient associés pasitivement au décés infantile. La consanguinité était associee
significativement 2 1a mortalité néonatale. Une gestation de moins de 37 semaines était fortement associde
a la mortalité dans tous les groupes d'dge. Le renforcement des programmes de soins de sanié el
lidentification des groupes a haut risque devraient étre des priorités.

‘Central Department of Maternal and Child Health, Ministry of Health, Abu Dhabi, United Arab Emirates.
2Department of General Praclice, Foresterhill Health Centre, University of Aberdeen, Aberdeen,
Scotiand.

*Faculty of Medicine and Health Science, United Arab Emirates University, Al-Ain, United Arab
Emirates.

1School of Medicine, General Practice and Prirmary Care, Universily of Aberdeen, Aberdeen, Scotland.
Received: 03/07/102; accepled. 24/12/02

Yo adall et alondt bl doalt dudain a2l 3 ,a) Al alael



34 La Revue de Sante de la Méditerranée orientale, Vol. 9, N9 3, 2003

introduction

Understanding infant mortality in a com-
munity requires two components: the neo-
natal mortality rate, which is the number of
deaths occurring within 28 days after birth
per 1000 neonates, and the postnatal mor-
tality rate, which is the number of deaths
from 28 days to less than | year after birth
per 1000 infants. The under 5 mortality rate
is the annual number of deaths of children
under age 5 per 1000 births. It measures
the probability of dying between birth and
exactly 5 years of age. The United Nations
Children’s Fund (UNICEF) considers it the
best single indicator of social development
and well being as the rate reflects income,
nutrition, health care and basic education in
a community [/].

The United Arab Emirates (UAE) has
experienced a substantial decline in child
mortality rates during the 10 years from
1990-1999. During that period, neonatal
mortality deciined from 7.7 to 5.18 per
1000 live births, infant mortality from 11.4
to 6.56 per 1000 and under age five mor-
tality from 14.4 to 11.8 per 1000 [2].
According to the Gulf Family Health Sur-
vey from 1992 to 1996 in Qatar the neo-
natal mortality rate was 5.2 per 1000 live
births, infant mortality was 10.2 per 1000
and children under five mortality was 15.2,
In Saudi Arabia the neonatal mortality rate
was 11.7 per 1000 live births, infant mor-
tality was 21.4 and children under five
mortality was 29.0. In Oman, the neonatal
mortality rate was 8.0 per 1000 live births,
while mortality rates for infants and child-
ren under five were 14.3 and 20.0 per 1000
live births respectively {3].

The problem of infant and preschool
mortality is multifactorial as single factors
seldom operate in isolation. These factors
can be biological or socioeconomical,

although the distinctions between them are
often made only for convenience. A high
infant mortality rate among a vulnerable
population may be due to the interaction of
these biological, environmental and social
risks [4]. Some risk factors like maternal
age, birth order and prenatal care are modi-
fiable while others like ethnicity and sex are
not [5].

Evidence from developing countries
relates infant mortality to sociceconomic
development. Poverty, ignorance, isolation,
lack of basic services and excessive ferti-
lity may make children more vulnerable to
disease and hinder access to and reduce the
efficacy of medical services [6]. The
situation is different in industrialized count-
ries where adequate medical care and a
high standard of living were achieved long
ago [7].

The neonatal death rate is determined by
endogenous factors such as low birth
weight and congenital disorders. By cont-
rast, post neonatal mortality is determined
more by exogenous factors, i.e. environ-
mental and social factors [8]. Maternal age
under 20 years, for example, is a significant
risk factor for neonatal and post neonatal
mortality. Mortality rates are also higher
among infants born to adolescents than
among those bom to older women {9, /0].
Furthermore, risk is associated with high
birth parity and closely spaced pregnan-
cies. This is consistent with the maternal
depletion hypothesis in that women with
many prior births may experience nutrition
depletion that then contributes to the poor
health of subsequent births [//).

Understanding the roles that specific
risk factors play may help to reduce child
mortality rates. Identifying their relative
importance and interplay is essential when
setting priorities and allocating resources.
This study, therefore, investigated the
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influence of important risk factors on mot-
tatity rates for children less than 5 years old
in Abu Dhabi, UAE.

Methods

Cases were all deaths among neonates
(aged 04 weeks), infants (> 4 weeks and
< 12 months) and under fives (children >
12 months and < 5 years) from | January
to 31 December 1997 in Abu Dhabi
Emirate.

A matched pair design using 4 variables,
i.e. date of birth, sex, nationality and re-
gion, was used to select control samples.
The Birth Registry Book was used to
identify 3 living ‘potential controls’ of the
same sex, nationality and group and born
with 7 days of birth of each case in order to
eliminate the effect of seasonal differences
as a risk of death. We chose 3 controls to
compensate for the absence of a family
through temporary travel or permanent
departure from the country. Telephone
numbers of the parents were obtained from
the birth registry,

A standardized questionnaire was de-
signed to collect data for both cases and
controls, and death certificates were used
to obtain further information about the
circumstances surrounding child deaths.
Information was collected on selected
biological and obstetric risk factors in
addition to sociocultural and economic
factors. The selected biological risk factors
were parental age, gravidity, parity, birth
order, birth weight, birth interval, duration
of gestation, history of fetal death, history
of deaths among siblings and health of the
baby at birth. Sociocultural and economic
data included paternal education, maternat
occupation, monthly income, crowding
index and consanguinity. Crowding index
was defined as: [(1/2 number of children

under age 10) + (number of couples) + (all
other household residents)]/number of
bedrooms in the home [/2].

For most variables, information was
gathered through personal interview al-
though some information was obtained
from the mother’s hospital file or the death
notification sheet. The mother of each
deceased child was interviewed either by
telephone or via home visits with a trained
fieldworker if there was no response by
telephone. A total of 2535 child deaths were
recorded during the study. Data collection
was incomplete for 27 deaths (10.6%).
The present study, therefore, was based on
228 child deaths, or a response rate of
89.4%. This response rate was satis-
factory.

Data were analysed using STATA for
Windows, version 5.0. Differences bet-
ween groups of potential risks and deaths
were tested with McNemar chi-squared
and odds ratio with 95% confidence inter-
vals for the degree of association [/3].
Logistic regression identified the most
independent variables associated with child
death categories. Dependent variables were
child under age 5 mortality, infant mortality
and neonatal mortality. Table 1 shows the
independent variables and the categories
used in logistic regression,

Results

Tables 2—4 show that most selected biolo-
gical risk factors were positively associated
with child mortality. Maternal age under 20
years, paternal age under 26 years, first
born (first pregnancy and/or first delivery),
birth weight under 2500 g, short interval
since last pregnancy (< 24 months), pre-
term delivery (< 37 weeks), history of
previous deaths among siblings and ill
health at birth were statistically associated
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Table 1 Independent variables used in
logistic regression

Variable Category

Maternal age A continuous variable

Maternal education An ordinal variable

Parity A continuous variable
Birth weight A continuous variable
Interval since last <24 months vs. 24+
pregnancy months

History of deaths Similar death vs. no

among brothers/sisters  history

Duration of gestation A continuous variabie

Monthly income An ordinal vanable

Related vs. did not have

Consanguinity

with deaths in the 3 groups. Maternal age
over 40 years and history of fetal deaths
were not significantly correlated with any
child mortality rates. High parity and high
birth order were significant only with
mortality rates for under fives (Table 2),
Birth order was not significantly associated
with infant mortality (Table 3).

Tables 5-7 show univariate analyses
between selected sociocultural and econo-
mic risk factors and child mortality rates.
Absence of maternal formal education,
monthly income < 6000 UAE dirhams (US$
| = 3.68 dirhams) and consanguinity were
positively associated with child deaths.
Although consanguinity was significant for
infants and under fives, it was not signi-
ficant among neonatal deaths, possibly
reflecting the effect of relatively small
nmumbers of case—control pairs (Table 7).
Paternal education, working for cash and
crowding index had no significant as-
sociation with deaths in the 3 groups.

Tables 8-10 show the results of condi-
tioned logistic regression for child mor-
tality. All independent variables with a
statistically significant association with the

corresponding mortality rate were used in
the regression. Spacing of less than 24
months, history of deaths among siblings
and short gestation were statistically signi-
ficant risk factors associated with all child
mortality groups. The effects of maternal
age and parity were concealed by the pre-
sence of the highly correfated variables of
spacing and occurrence of deaths among
siblings. The effect of birth weight was
concealed by duratien of gestation {Table
8). Consanguinity was a statistically signj-
ficant risk factor associated only with
under five mortality; low birth weight was
a statistically significant risk factor as-
sociated only with infant mortality (Tables
8 and 9). Low income was not significantly
associated with neonatal mortality (Table
10).

Discussion

In our study, certain sociobiological deter-
minants were risk factors associated with
child mortality. Of the biological risk fac-
tors, young maternal age, first pregnancy,
first birth or delivery, low birth weight, <
24 months interval since last pregnancy,
pre-term birth, history of previous deaths
among siblings and ill health at birth were
significantly associated with all 3 child
mortality groups (Tables 2-4). The only
socioeconomic risk factors having signifi-
cant association with child death categories
were lack of formal maternal education and
relatively low income (Tables 5-7).
Infants and children born to young
mothers under age 20 were significantly
exposed to the risks of mortality. The
effect of maternal age was significant in
each of the 3 groups of child mortality.
Adverse effects of extremes of maternal
age upon the health of the newborn, infant
and child have been reported in the lite-
rature and are described as a U-shaped
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Table 2 Univariate analysis odds ratios (OR) with 95% confidence intervals (Cl) of biological
risk factors for children under 5 mortality rates (n = 228)

Risk factor High risk group Proportion McNemar x* OR, 95% Cli
Among Among
cases controls
(%) (%)
Maternai age (years) <20 127 18 20.60™ 9.39,2.88-47.97
40+ 6.6 75 0.14 0.87,0.38-1.95
< 20,40+ 19.3 9.3 8.97+ 2.28,1.284.21
faternal age (years) <26 13.6 7.5 49" 2.08,1.04-4.38
Gravidity 1 219 127 7.23* 2.05,1.17-3.69
7+ 175 241 336 0.63,0.37-1.06
1,7+ 394 36.8 035 1.12,0.75-1.75
Parity 1 26.3 145 1057 2.29, 1.344.02
7+ 127 206 5.59* 0.52,0.29-0.93
1,7+ 390 35.1 0.79 1.19,0.79-1.79
Birth order 1 23.2 14.5 6.46** 1.95,1.13-3.48
7+ 14.0 206 3.95™ 0.87,0.38-1.95
1,7+ 372 35.1 0.26 1.11,0.73-1.70
Birth weight <2500g 38.2 53 647" 13.5,5.94-37.87
Interval since last
pregnancy < 24 months 810 494 315%™ 4.33,2.44-8.18
Duration of gestation < 37 weeks 776 53 163.02** 166,29.4-6596.10
History of fetal death Positive 456 46.8 0.8 0.94,0.57-1.55
Previous deaths
among siblings Positive 17.5 3.9 13.3* 4.5, 1.82-13.33
Health status at birth il 395 53 69.14* 16.6, 6.84-52.47

*Statistically significant at P < 0.05.
**Statistically significant at P < 0.01.

pattern with higher risk at extremes of
maternal age [/4]. The significant as-
sociation between young maternal age and
the risk of child mortality was more similar
to the pattern in most industrialized count-
ries than that in most developing countries
[71.15,16]. The effect of young maternal
age on mortality in our study might be
explained by lack of child care experience;
because of the high standard of living in

this country, economic factors were not
likely to play a part.

Most studies of the effect of parental
age on child mortality focus mainly on the
age of the mother with the assumption that
paternal ape is of little importance. We
found that paternal age statistically acts
through maternal age and its effect is
explained by positive correlations between
it and maternal age (» = 0.74).
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Tabie 3 Univariate analysis odds ratios (OR) with 95% confidence intervals (Cl) of biological

risk factors for infant mortality (n = 183)

Risk factor High risk group Proportion McNemar x* OR, 95% CI
Among Among
cases controls
(%) (%)
Maternal age (years) <20 13.1 22 1538  7.67,2.32-39.89
40+ 49 71 0.89 0.64,0.21-1.80
< 20,40+ 18.0 93 582 2.14,1.10-4.37
Paternal age (years} <26 153 82 483" 2.18,1.03-4.93
Gravidity 1 224 14.2 441 1.83,1.00-3.45
T+ 169 230 212 0.68,0.34-1.18
1,7+ 39.3 372 0.19 1.10,0.70-1.72
Parity 1 213 15.8 743 2.1,1.19-385
T+ 12.6 19.7 345 0.58,0.31-1.07
1,7+ 399 355 074 1.21,0.77-1.89
Birth order 1 240 16.4 377 1.74,0.96-3.23
7+ 137 19.7 247 0.63,0.34-1.16
1,7+ 377 361 247 1.08,0.68-1.72
Birth weight <2500¢ 426 6.6 55.8* 12.0,5.25-33.78
Interval since last
pregnancy < 24 months 774 484 209" 3.77,2.01-7.57
Duration of gestation < 37 weeks 803 60 134.03* 137,24.2-5450.50
History of fetal death Positive 435 444 02 0.97,0.57-1.65
Previous deaths
among siblings Positive 15.3 4.9 9.76" 3.11,1.43-7.49
Health stalus at birth 1] 426 6.6 57.32" 14.2,5.81-4508

*Statisticaify significanf af P < 0.05.
**Statistically significant at P < 0.01.

An association between infant mortality
and increased parity has been found. In
India the risk of infant mortality increased
after the third birth and the fate of the fifth
child was always worse than the third [&].
In the United States of America infants of
adolescent multipara were twice as likely to
die after the first month of life than the
infants of adolescent primipara [/7]. The
significant association between first born

(first pregnancy and/or first delivery) and
increased risk of mortality for under fives
may be peculiar to the community of the
UAE as it is contrary to what has been
commonly reported in the medica! lite-
rature.

Low-birth-weight infants (< 2500 g)
were at increased risk (13.5 times higher
than normal-birth-weight infants) before
they reached their fifth birthday. Many
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Table 4 Univariate analysis odds ratios (OR) with 95% confidence intervais (Cl) of biological

risk factors for neonatal mortality (n= 119}

Risk factor High risk group Proportion McNemar OR, 95% Cl
Among Among
cases controls
(%) (%)

Maternal age (years) <20 1.7 0.0 14.0™ o, 3.32=00
40+ 59 8.4 0.60 0.67,0.20-2.10
<20, 40+ 176 84 447 2.22,097-554
Paternal age (years) <26 168 42 11.84™ 8.5,2.02-75.86
Gravidity 1 235 1.8 612" 1.83,1.00-3.45
7+ 202 269 1.52 0.68,0.34-1.18
1,7+ 437 387 0.60 1.10,0.70-1.72
Parity 1 286 134 853" 2.8,1.32-6.46
7+ 14.3 235 327 0.54,0.27-1.11
1,7+ 429 370 0.80 1.26,0.73-2.17

Birth order 1 252 143 512" 2.3,1.05-541
7+ 16.0 23.5 219 0.61,0.29-1.23
1,7+ 41.2 378 029 1.15,(.66-2.03
Birth weight <2500g 454 50 4431 25,6.6-212.10
Interval since last <24 months 79.3 46.3 17.78™  4.86,2.12—12.98

pregnancy
Duration of gestation <37 weeks 832 76 88.04*  91,159-3633.30
History of fetal death Positive 476 483 0.03 1.05,0.53-2.08
Previous deaths

among siblings Positive 16.8 34 10.67™ 5.0,1.68-20.12
Health status at birth m 412 76 3448~ 14.33,4.59-72.22

*Stalistically significant at P < 0.05.
**Siatistically significant at P < 0.07.

researchers have confirmed this associa-
tion [/1,18]. Univariate analysis of the
selected biological risk factors revealed
that pre-term births (< 37 weeks) and ill
health at birth were strongly associated
with child mortality (Tables 2-4). This was
similar to a 1994 study in which birth
weight and gestational age strongly af-
fected neonatal, post neonatal and infant
mortality [9].

Maternal lack of formal education and
low monthly income (< 6000 UAE dir-
hams/month) were significantly associated
with child mortality in our study (Tables 5—
7). In India where the post neonatal mor-
tality rate was nearly 5 times higher among
newbomns of illiterate mothers than among
those with more than elementary edu-
cation, maternal education was the most
important single factor contributing to the
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Table 5 Unijvariate analysis odds ratios (OR) with 95% confidence intervals {Cl) of selected
social, cultural and economic risk factors for children aged under 5 mortality (n = 228)

Risk factor High risk group Proportion McNemar x? OR, 95% Cl

Among Among
cases (%) controls (%)

Matemal age (years) <20 13.1 22 1538  7.67,2.32-39.89
Maternal education  Noformal education 246 16.7 4.91* 1.75,1.03-3.02
Paternaleducation  Noformal education 136 13.2 0.02 1.05,0.55-2.00
Paternal occupation Working for cash 16.7 17.5 0.06 0.94,0.56-1.57
Monthly income < 6000 dirhams/month 64.5 496 12.48** 2.21,1.40-3.59
Crowding index >2 237 202 078 1.22,0.76-1.93
Consanguinity Positive 53.9 373 12.89™ 203, 1.35-3.09

3.68 UAE dirhams = US$ 1. *Statistically significant at P < (.05, **Stalistically significant at P < 0.07.

Table € Univariate ahalysis odds ratios (OR) with 95% confidence intervals (Cl) of setected
social, cultural and economic risk factors for infant mortality (n = 183)

Risk factor High risk group Proportion McNemar x? OR, 95% CI
Among Among
cases (%) controls (%}

Matemal education  Noformai education 230 15.3 4.08* 1.82,098-3.51
Paternal education No formal education 14.2 2.0 044 1.25,0.62-2.58
Paternal occupation Working for cash 169 16.9 0.0 1.0,0.55-1.81
Monthly income <6000 dirhams/month  66.1 52.5 9.06* 2.14,1.26-3.72
Crowding index >2 235 213 0.24 1.13,0.68-1.87
Consanguinity Positive 54.1 377 10.0* 2.0,1.27-3.21

3.68 UAE dirhams = USS 1. *Statistically significant at P < (.05. **Statistically significant at P < 0.01.

Table 7 Univariate analysis odds ratios {OR) with 95% confidence intervals (Cl) of selected
social, cultural and economic risk factors for neonatal mortality (n= 119)

Risk factor High risk group Proportion McNemar 2 OR, 95% CI

Among Among
cases (%) controls (%)

Matemnal education  No forrmal education 269 16.8 4.24* 2.09,0.98-4.75
Paternal education  Noformal education 16.8 134 057 1.33,0.59-3.09
Paternal occupation Working for cash 16.8 185 0.12 0.88,0.41-1.88
Monthty income < 6000 dirhams/month ~ 65.5 52.1 557 2.07,1.084.12
Crowding index >2 26.1 244 0.08 1.08,0.60-1.97
Consanguinity Positive 529 429 257 1.55,0.88-2.77

3.68 UAE dirhams = US$ 1. *Statistically significant at P < 0.05. “*Statistically significant at P < 0.01.
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Table 8 Logistic regression odds ratio (OR)
with 95% confidence intervals (Cl) for
children aged under 5 mortality

Table 9 Logistic regression odds ratios (OR)
with 95% confidence intervals {Cl) for infant
mortality

Variable OR 95% Cl Variable OR 95% Cl
Maternal age 1.00 0.92-1.09 Maternal age 0.99 0.20
Matemnal education 0.83 0.59-1.18 Maternal education 0.83 0.51-1.27
Parity 1.10 0.84-143 Parity 1.16 0.58-1.59
Birth weight 0999  0.998-1.001 Birth weight* 0999  0.998-1.000
interval since last Interval since last

pregnancy” 274 2.54-2.95 pregnancy” 229 2.28-3.30
History of fetal death*  3.86 264-5.65 History of fetal death™ 133 1.11-1.61
Duration of gestation*  0.60 0.50-0.74 Dwuration of gestation*  0.56 0.43-0.74
Monthly income™ 045 0.27-0.77 Monthly income™ 0.52 0.28-0.96
Consanguinity™ 359 1.37-9.42 Consanguinity 2.83 0.97-8.28

*Significant at P < 0.05.

Table 10 Logistic regression odds ratios (OR)
with 95% confidence intervals (Cl) for
neonatal mortality

Variable OR 95%Cl
Maternal age 085 0.79-1.14
Maternal education 0.60 0.19-1.89
Parity 107 0.71-1.62
Birth weight 1.00 0.999-1.001
Interval since last

pregnancy™* 6.09 429-8.64
History of fetal death* 50.59  4.57-560.21
Duration of gestation*  0.17 0.04-0.72
Monthly income 1.05 0.02-1.05

*Significant at P < 0.05.

reduction of post neonatal mortality [/9].
Many studies have indicated that monthly
income is associated with infant vulnerabi-
lity and mortality [4,6,20}. The association
between income and under five mortality
may be attributed to the infrequent use of

*Significant at P < 0.05.

health facilitics by low income families
even when health services are accessible.

Consanguineous marriage was a risk
factor for infant and under 5 mortality
(Tables 5 and 6). Studies in some industria-
lized and developing counties have reported
that offspring of consanguineous parents
have increased morbidity and mortality in
infancy and childhood [2/-23].

Logistic regression analysis of indepen-
dent variables confirmed the significant
association of interval since mother’s last
pregnancy, history of death among siblings
and duration of gestation with mortality
rates for all 3 age groups (Tables 8--10).

Conclusion

Our study examined the strong association
and impact of biological risk factors on
child mortality. Short gestation (< 37
weeks) and ill health at birth respectively
increased mortality risks 166 and 16.6
times higher than children born at term and
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delivered healthy. Low-birth-weight infants
(< 2500 g) had a mortality risk 25 times
higher than babies of normal birth weights
before they reached their first birthday.
Among sociocultural factors, onty the lack
of maternal formal education and low

monthly income were significantly cor-
related to child mortality rates.

More effort is needed to monitor and
evaluate the effectiveness of current heaith
care programmes. Early identification of
high risk pregnancies should be stressed.
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capita income and adult illiteracy: an

Integrated Management of Childhood lliness

Each year more than 10 million chitdren in low- and middie-income
countries die before they reach thelr fifth birthday. Seven in ten of
these deaths are due to just five preventable and treatable condi-
tions: pneumonia, diarrhoea, malaria, measles, and malnutrition,
and often to a combination of these conditions.

Every day, millions of parents seek health care for their sick children,
taking them to hospitals, health centres, pharmacists, doctors and
traditional healers. Surveys reveal that many sick children are not
properly assessed and treated by these health care providers, and
that their parents are poorly advised.

These factors make providing quality care to sick children a serious
challenge. WHO and UNICEF have addressed this challenge by de-
veloping a strateqy called integrated Management of Childhood ll-
ness {IMCI).

Further information about tMCl can be obtained on line at:
http://www.who.Int/child-adolescent-health/Integr.htm
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