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Neonatal audit in the United Arab
Emirates: a country with a rapidly
developing economy
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ABSTRACT We aimed to determine whether birth-weight-epecific mortality rates and causes of neonatal
death could identify interventions needed to reduce neonatal mortality rates. Data were collected from three
hospitals responsible for 99% of births in Al-Ain Medical District. There were 8083 live births weighing = 500
g, of which 54 (0.67%) died. The mortality rate among very low-birth-weight intants was higher in this district
than from centres with more advanced neonatal technology and resources. Problems of preterm births,
lethal maiformations and asphyxia accounted for 5% of deaths and half of the malormations were autoso-
mal recessive syndromes. Improved management of lower-birth-weight infants, asphyxia and genetic coun-
selling could lead to a further deciine in neonatal mortality rates.

Enquéte analytique néonatale aux Emirats arabes unls, pays en pleih essor économique
RESUME Notre but était de déterminer si les taux da mortalité spécifiques selon le poids de naissance et les
causes de mortalité néonatale permettraient d'identifier las interventions requises pour réduire les taux da
mortaiité néonatale. Les données ont été recueillies dans trois hdpitaux ot ont lieu 99% des naissances dans
le District médical Al-Ain. Il y a eu 8083 enfants nés vivants dont le poids était égal ou supérieur & 500 g, parmi
lesquels 54 (0,67%) sont décédés. Le taux de mortalité chez les nourrissons ayant un trés faible poids de
naissance était plus élevé dans ce district que dans les cantres disposant de ressources et do techniques
néonatales plus modernes. Les problémes des naissances avant terme, de malformations létales et
d'asphyxie représentaient 95% des décés et la moilié des malformations étaient des syndromes auto-
somiques récessifs. Une meilleure prise en charge des nourrissong présentant une insuffisance pondérale
& la naissance, de l'asphyxie ainsi que le conseil génétique pourraient permettre de réduire encore la
mortalité néonatale.

'Department of Paediatrics, Facuity of Medicine and Mealth Sciences, United Arab Emirates University, Al-
Ain, United Arab Emirates.

*Department of Paediatrics, Tawam Hospital, Al-Ain, United Arab Emirates.

*Department of Paediatrics, Casis Hospital, Al-Ain, United Arab Emirates.

Received: 22/04/99; accépted: 06/07/99

Yaoa t\.a-u.lltJJLJ|MH1=1M1M|1.J&;;;J=¢JA|JJJJWIM|



56 La Revue de Santé de la Médilerranée orientale, Vol. 6, No. 1, 2000

Introduction

The infant mortality rate (IMR) is used
throughout the world as an important health
indicator, A reduction in IMR is accepted as
an indication of improvement in socioeco-
nomic status and provision of health care in
a community [/]. Efforts to reduce infant
mortality, however, must focus on the pat-
tern and causes of neonatal deaths since
neonatal mortality accounts for about
50%—70% of deaths in infancy [2]. Reports
of neonatal mortality suggest that there are
differences between industrialized and de-
veloping nations, and within developing
nations in both the neonatal mortality rate
(NNMR) and the causes of neonatal death
[1-7]. However, few of the reports from de-
veloping nations are from countries with
rapidly developing economies such as the
United Arab Emirates (UAE) [4,7]. Fur-
thermore, the published data from the rap-
idly developing nations have been based on
data from individual hospitals rather than
community-based or multicentre studies
[4.7].

Due to improvement in the economy
and health care facilities in the past decade,
IMR in the UAE has declined by 20%, but
neonatal and perinatal mortality rates have
not changed [8]. Despite concern over the
lack of a significant reduction in NNMR, a
detailed community study to assess birth-
weight-specific mortality rates and causes
of neonatal death has not been reported
from the country. Previously published
community data on neonatal statistics did
not give causes of death [9]. Neonatal au-
dits, which include birth-weight-specific
mortality rates and causes of death, do pro-
vide information on the quality of neonatal
intensive care and identify preventable
causes of death [3,4]. Therefore, this pro-
spective multicentre neonatal audit, involv-

ing almost all the births in a medical district
of the UAE, was undertaken. We hoped to
determine whether birth-weight-specific
mortality rates and causes of neonatal death
could identify interventions required to
achieve a further decline in NNMR in this
predominantly Arab community with a rap-
idly developing economy. The data could
be used for comparative analysis of causes
of neonatal death in industrialized and de-
veloping nations as well as for assessment
of the impact of future interventions.

Subjects and methods

All infants with a birth weight of = 500 g
who were bomn in Al-Ain (A), Tawam (B)
and Oasis (C) hospitals in Al-Ain, UAE be-
tween 1 Januvary and 31 December 1991
were studied. About 99% of all births in the
medical district occur in these three hospi-
tals [8]. The district has a population of
300 000, of which 60% of the obstetric
population are Arabs, 30% are Asians (In-
dians and Pakistanis) from the Indian sub-
continent and 10% are of other nationali-
ties. Al-Ain hospital is a non-referral
institution that provides perinatal and long-
term neonatal intensive care to UAE and
non-UAE nationals, Tawam hospital has
more neonatal care resources and provides
perinatal and neonatal intensive care to
UAE nationals and cases referred from the
other two institutions. It also accepts refer-
rals for neonatal intensive care from other
Emirates. Oasis hospital is a semi-private
institution that provides modern perinatal
care and short-term neonatal intensive care
support for UAE nationals and non-nation-
als. Infants requiring long-term intensive
care from the unit are transferred to Tawam
and occasionally to Al-Ain hospitals. In-
fants born outside the district during the
study period were not included in the study.
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Each infant was examined at birth by a
paediatrician and seen before discharge or
at dcath by at lcast onc of the investigators.
Gestational age was not always available
for all infants. Normal-weight infants with-
out complications werc admitted to postna-
tal wards for routine care and discharged on
the second or third postnatal day. Admis-
sion criteria of high-risk infants to special-
care baby units or neonatal intensive care
units were similar to international recom-
mendations [/0]. In general, the care of
high-risk infants included provision of a
thermoneutral environment, maintenance of
metabolic and electrolyte balance and pro-
vision of nutrition, which included the use
of parenteral nutrition. Respiratory care
consisted of vxygen therapy for hy-
poxaemia and long-term mechanical venti-
lation for infants with respiratory failure.
Surfaciant therupy was not available in any
of the units and prenatal steroid therapy was
not widely adopted during the study period.

Death in the first 28 days of life was
classified as a neonatal death. All neonatal
deaths among infants born in the hospitals
during the study were ascertained from
hospital registers. All deaths either before
or after discharge from the hospital were
included. The NNMR was calculated as the
number of neonatal deaths of infants
weighing > 500 g divided by the total num-
ber of live births weighing = 500 g. The cor-
rected NNMR was estimated by excluding
deaths due to lethal malformations. Since
birth weight was available for all infants,
birth-weight-specific mortality rates were
also calculated.

Causes of death were based on clinical
diagnosis supplemented by relevant labora-
tory or radiological investigations because
an autopsy is not usually permitted in the
UAE, as in most other countries of the area.
The diagnoses were reviewed and recorded

for each month. The deaths were classified
according to accepted medical criteria [17].
Immaturity was defined as gestation of < 24
weeks or birth weight of < 600 g. Respira-
tory distress syndrome (RDS), based on
clinical and radiological critcria, was rc-
garded as a cause of death if it was severe
enough to require high mechanical ventila-
tor support [/2]. Sepsis was proven by pos-
itive blood cultures in the presence of
appropriate clinical features, and necrotiz-
ing enterocolitis (NEC) was confirmed by
radiological evidence of pneumatosis and/
or bowel perforation. Asphyxia was accept-
ed as the cause of death if it was severe
enough to be classified as grade [l hypoxic
ischaemic encephalopathy [/3]. Intraven-
iricular haemorrhage (IVH) was document-
ed by cranial ultrasonography. The results
of birth-weight-specific mortality rates and
causes of death were compared with stud-
ies from industrialized countries using the
chi-squared test and when indicated the
Fisher exact test. A P-value < 0.05 was con-
sidered significant.

Results

There were 8083 live births (LB) weighing
2 500 g in the three institutions during the
study period. Of these, 4540 (56%) were
delivered in hospital A, 1611 (20%) in hos-
pital B and 1932 (24%) in hospital C. There
were 54 neonatal deaths giving an overall
crude NNMR of 6.7 per 1000 LB. The re-
sult was compared with figures from both
industrialized and developing countries
and is summarized in Figure 1 [2]. Fifty-
two (52) of the deaths occurred before hos-
pital discharge, while two deaths occurred
among those readmitted to the hospital. If
the 20 infants with lethal congenital mal-
formations were excluded, the corrected
mortality rate was 4.2 per 1000 LB.
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Figure 1 Comparison of neonatal mortality
rates in selected countries

NNMRs among UAE nationals, other Ar-
abs, Pakistanis, Indians and other nationali-
ty groups were 5.8, 6.1, 13.4, 4.4 and 5.3
per 1000 LB respectively. The NNMR for
Pakistanis was significantly higher when
compared with all the other ethnic groups
combined (¥ = 6.88, P < 0.016).

We found 541 (6.7%) of the births were
of low birth weight (LBW) and the overall
mortality among LBW infanits was 57 per
1000 LB. Birth-weight-specific neonatal

mortality rates were compared with results
from a regional centre in the United States
of America (USA) and are summarized in
Table 1 [/4]. As expected, mortality was
inversely related to birth weight. Mortality
rates among extremely LBW (< 1000 g),
very LBW (1000-1499 g) and moderately
LBW (> 1500 g) infants were 50.0%,
20.0% and 3.1% respectively. A mortality
rate among LBW infants (< 2499 g) of
5.7% was 20-fold higher than the figure of
0.28% among normal wcight infants
{> 2500 g). When compared with results
from centres with more advanced neonatal
technology, the low-birth-weight-specific
mortality rates in this study were signifi-
cantly higher (Table 1).

Because of small numbers, birth-weight-
specific mortality rates in the three institu-
tions were classified into 3 categories
(< 1499 g; 1500-2499 g and > 2500 g) and
are summarized in Table 2. The crude mor-
tality rates were lower in hospital A than the
two referral institutions. The mortality rate
for each birth-weight category was almost
two-fold higher in hospital B than C. The
differences persisted after excluding infants
with congenital malformations.

The causes of death are summarized in
Tablc 3. Three conditions accounted for
about 95% of the neonatal deaths. These

Table 1 Birth-weight-specific neonatal mortality rates in Al-Ain, UAE and Maine, USA

Birth weight (g) Al-Ain (1991) Maine (1990-91)* P-value
Live births Mortality (%) Live births Mortality (%)

500-745 5 80.0 35 4.0 NS

750999 11 36.0 57 11.0 0.05

1000-1499 40 20.0 116 4.0 0.005

1500-2499 485 3.1 1180° 22 NS

22500 7542 0.28 25 280° 0.17 NS

*See reference [14] fincludes period 1982-1991

NS = not significant
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Table 2 Neonatal mortality at three institutions in Al-Ain, UAE, 1891
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were problems associated with premature birth
(extreme immaturity, RDS and associated com-
plications, septicaemia and NEC), which oc-
curred in 44% of the cases, lethal
malformations in 37% and asphyxial conditions
(hypoxic ischaemic encephalopathy and meco-
nium aspiration) in 15% of the deaths. In all, 33
(61%) neonatal deaths were LBW infants, The
problems associated with preterm births ac-
counted for 82% of the deaths in this group. All
infants of normal birth weight (> 2500 g) died
of either malformations or asphyxia. At the time
of the study, 38 (70%) deaths were considered
preventable either by accepted modern medical
care or genctic counselling with appropriale in-
terventions.

Table 3 Causes of neonatal death in Al-Ain, UAE,
1991

Category No. % of total
Problems of preterm birth 21 39
Pulmonary immaturity (< 800 g) 2
RDS + IVH? 17
Necrotizing enterocolitis® 2
Congenital malformations® 20 37
Multiple 9
Cenlral nervous system 4
Lung 3
Cardiac 3
Others 1
Asphyxial conditions 7 13
Hypoxic ischaemic encephalopathy® 4

Meconium aspiration® 3
Other specific conditions 5 9
Septicaemia® 3
Hydrops fetalis 2
Unknown 1 2
Totat 54 100

*possibly preventabie

*including 9 autosomal syndromes considered preventable
RDS = respiratory distress syndrome

fVH = intraventricuiar haemorrrhage
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A comparison of the proportions of ma-
jor factors contributing to death with re-
sults of studies from industrialized
countries revealed that the distributions of
these factors were similar [/4]. However,
there were significant differences in the
components of the various factors as
shown in Table 4. For example, the fre-
quencies of RDS + IVH and NEC as well as
multiple malformations were significantly
higher in our study. Furthermore, 9 (45%)
of the 20 cases of malformations were syn-
dromes with autosomal recessive mode of
inheritance which included the following
recognized syndromes: Ellis-van Crefeld (1
case), osteogenesis imperfecta type IIB (1),
Meckel-Gruber syndrome (1)}, Joubert
syndrome (1), familial microccphaly with

encephalocele (1), and chondrodysplasia
punctata (1). There was also one case with
agenesis of corpus callosum with macro-
cephaly and one affected sibling, and one
with multiple malformations with two af-
fected siblings. These infants were born to
consanguineous parents of Arab nationality.
The central nervous system malformations
included two cases of anencephaly and se-

vere spina bifida with hydrocephalus.

Discussion

This is the first detailed prospective study
of neonatal vital statistics in the UAE. It in-
cluded all hospital births which account for
almost all births in the medical district.

Table 4 Proportlon of factors associated with neonatal death in Al-Ain and Maine, USA

Category Al-Ain {(UAE) Maine (USA) P-value
No. % No. ’ %

Problams of preterm births 21 100 161 100 NS
Extremely LBW (< 750 g) 4 20 9% 60 0.001
RDS + IVH 16 70 65 40 0.007
Necrotizing enterocolitis 2 10 0 0 0.01

Congenital malformations 20 100 119 100 NS
Multiple 7 a5 12 10 0.008
Central nervous system 4 2 11 9 NS
Lung 3 15 27 23 NS
Cardiac 3 15 40 34 NS
Cthers 3 15 27 23 NS

Asphyxial conditions 7 100 29 100 NS
Hypoxic ischaemic encephalopathy 4 57 17 59 NS
Meconium aspiration 3 43 9 3t NS
Intracranial haemorrhage 0 0 3 10 NS

Miscellaneous 6 100 37 100 NS
Bacteriat sepsis 3 50 g 24 NS
Hydrops fetalis 2 33 12 33 NS

Others 1 17 16 43 NS

Total 54 375

*See reference [14]
LBW = low birth waight
1VH = intraventricular haesmorhage

RDS = respiratory distress syndrome
NS = not significant
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Since all neonatal deaths before and after
discharge from hospitals were included,
the neonatal mortality figures in this study
closely resemble community figures in this
environment. The uncorrected NNMR of
6.7 per 1000 LB is similar to figures from
some European and North American coun-
tries and member countries of the Gulf Co-
operation Council, significantly lower than
figures from many developing nations, but
higher than figures from other industrial-
ized countries such as the United Kingdom
(UK) and Japan (Figure 1). The differences
in mortality rate among the ethnic groups
would indicate a need to report ethnic-spe-
cific NNMR and to identify possible risk
factors for such differences.

When viewed against a background of
rapidly improving economic indicators,
such as per capita gross national product
{GNP) and increasing health expenditures
of GNP, the relatively low NNMR may be a
reflection of improved socioeconomic con-
ditions and health care facilities | 75}. How-
ever, the LBW-specific mortality rates that
reflect the quality of neonatal intensive
care provided are higher than higures from
centres with more advanced technology
(Table 1). It is reasonable to suggest that a
further decline in NNMR may require a
concomitant increase in neonatal intensive
care resources in the district as well as the
country in general [/6]. This 1s achievable
in view of the awareness to accord priority
to funding perinatal and neonatal care in
the country {/6].

The frequency of the major causes of
death in our study was similar to the find-
ings in industrialized countries, but ditfered
from those reported from other developing
nations. For example, bacterial infections,
which accounted for less than 10% of the
deaths in our study as well as in reports
from industrialized [ 3, /4] and other rapidly
developing nations [4], was responsible for

20%-40% of neonatal deaths in studies
from India and Nigeria [5,6]. These differ-
ences probably reflect suboptimal perinatal
care and unhygienic umbilical cord care
practices in the latter communities, and
would indicate a different neonatal care pri-
ority when compared to countries with rap-
idly developing economies.

Comparison of the causes of death with
results of studies from an industrialized na-
tion identified some differences that are of
epidemiological importance [/4]. It also
noted that an optimal standard of care could
have reduced the number of neonatal
deaths. For example, the proportions of
deaths from RDS and its complications
could have been reduced with a wider ap-
plication of therapies such as prenatal ste-
roid and surfactant replacement in infants
with RDS [74]. The availability and acces-
sibility of modern therapies should, howev-
er, be combined with a commitment of
more resources for advanced neonatal in-
tensive care of very LBW infants in order to
improve both the short- and long-term out-
come. In this context, the differences in
hospital-specitic mortality rates could be
accounted for partly by differences in neo-
natal care resources. This supports the need
for equal opportunity high quality neonatal
care for all high-risk infants born in the dis-
trict. Judging by the total number of births
in the district, this 1s best achieved by re-
gionalization of perinatal and neonatal care
facilities. This has been shown to be associ-
ated with optimal use of resources, im-
proved quality of care and lower mortality
rate among LBW infants [77,18)]. The de-
velopment of a regionalization programme
has been in progress since the completion
of this study, and its impact on neonatal
care and infant survival will be assessed in
a future audit.

The second most common cause of
death in this study was lethal malformation.
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It was responsible for 70% of deaths in
normal-weight infants. Although the pro-
portion of neonatal deaths due to malfor-
mations is similar to those reported from
European and North American countries
[14,19}, there is an interesting difference
between the finding in the American study
and this predominantly Arab population, Al-
most half of the lethal maiformations in our
study were multiple anomalies that were
due to specific autosomal recessive syn-
dromes. This is similar to the finding of a
previous prospective study on the pattern
of malformations in this community [20].
In that study, most of the multiple malfor-
mations were due to specific syndromes
with autosomal recessive mode of inherit-
ance, and were associated with a high
prevalence of consanguinity among par-
ents. Almost all the infants with syndromic
lethal malformations in our study were
born to Arab or Asian consanguineous par-
ents. Similar findings have been reported
among UK-born Pakistani babies in whom
higher perinatal deaths were associated
with syndromes inherited as autosomal re-
ccssive [21]. Therefore, the pattern of le-
thal malformations may be influenced by
sociocultural factors, especially in commu-
nitics with high Arab or Asian populations
where the rate of consanguineous marriage
is high. The need for genetic counselling to
improve perinatal and nconatal survival in
such communities has been emphasized in
our previous publication and is supported
by the findings of this study [20].
Asphyxia was the second most common
cause of death in normal-weight infants.
Recent studies from European and North
American countries suggest that the contri-
bution of meconium aspiration and asphyx-
ia to neonatal mortality has declined
significantly, accounting for less than 8%
of neonatal deaths [/4,21]. This is due to
improvement in the management of preg-

nancies at risk of perinatal asphyxia. The
higher frequency of asphyxial conditions
associated with nconatal decaths in this
study underscores the need for further im-
provement in surveillance and a combined
perinatal-nconatal resuscitation  pro-
gramme.

Conclusion

LBW is a recognized major determinant of
infant survival. It accounted for 61% of
neonatal deaths in this study. Therefore, a
reduction in the incidence of LBW and pre-
term births should be part of the overall
preventive strategy towards reducing neo-
natal mortality. After the completion of this
study, we investigated obstetric and socio-
biologic risk factors for LBW in this com-
munity {22,23}. Public health and abstetric
interventions using some of the available
epidemiological data may lead to a reduc-
tion in the incidence of LBW in the com-
munity and needs to be studied.

This study, from a nation with a rapidly
developing economy, shows that the neona-
tal mortality figures are similar to figures
from some European and North American
countries, while the mortality rates among
very low-birth-weight infants were higher
than figures from centres with more ad-
vanced neonatal technology and resources.
It also highlighted interethnic and interhos-
pital differences in neonatal mortality, as
well as some important differences in the
patterns of death when compared with re-
ports from European and North American
countries. In particular, it emphasized the
contribution of inherited lethal congenital
malformations in communities with a high
consangnineous marriage rate. Follow-up
quantitative studies are in progress to as-
sess the impact of various interventions
identified from the study.
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There are direct links between economic performance and heaith
indicators such as life expectancy. Some varlables, such as geogra-
phy and demography, indirectly link health with economic growth.
Geography, particularly tropical location, Is highly correlated with dis-
ease burden, which In turn affects economic performance. Demog-
raphy, on the other hand, Is determined in part by health status, and
has a direct effect on economic growth through the age structure of
the population, in particular the ratio of the working age to the total

population.

Source: The World Health Report, 1999. Making a difference. Geneva, World Health

Organization, 1999. Page 8.
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