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Have neonatal mortality rates in the state of Qatar
become static? A PEARL study analysis
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ABSTRACT To ascertain the national neonatal mortality rate in Qatar during the first quarter of 2011 (1 January-31
March), we carried out a prospective pilot national epidemiologic study. Nationwide birth and neonatal
mortality data were collected using predesigned, structured questionnaires. To analyse trends over the previous
4 years (2008-2011) we used neonatal mortality data for 2008-2010 from the database of the neonatal unit at the
Women’s Hospital, annual reports of Hamad Medical Corporation, and published neonatal mortality data for
2010 for comparative analysis. A total of 4909 live births and 21 neonatal deaths were recorded during the study
period. The neonatal mortality rate was 4.28 /1000 live births (corrected neonatal mortality rate 2.85 /1000). The
early neonatal mortality rate was 1.84 /1000 and the late neonatal mortality rate was 2.44,/1000 live births. Fifteen
of the 21 neonatal deaths were in non-Qatari babies, reflecting the ethnic distribution in the population. Neonatal
mortality rates in Qatar declined very little between 2008 and the first quarter of 2011.

Les taux de mortalité néonatale dans I'Etat du Qatar stagnent-ils ? Analyse de I'étude PEARL

RESUME Pour évaluer le taux de mortalité néonatale national au Qatar pendant le premier trimestre
de 2011 (1*" janvier-31 mars), nous avons mené une étude épidémiologique pilote prospective au niveau national.
Les données nationales sur la mortalité a la naissance et la mortalité néonatale ont été recueillies a I'aide de
questionnaires préétablis et structurés. Pour étudier les tendances des quatre derniéres années (2008-2011), nous
avons utilisé les données sur la mortalité néonatale de 2008 a 2010 tirées de la base de données du service des
soins néonatals du Women's Hospital (hopital des femmes), des rapports annuels de la Hamad Medical Corporation
et les données sur la mortalité publiées pour 2010, a des fins d'analyse comparative. Au total, 4909 naissances
vivantes et21 décesnéonatals ontété enregistrés pendantlapériode del'étude. Le taux de mortalité néonatale était
de 4,28 pour 1000 naissances vivantes (taux de mortalité néonatale corrigé 2,85/1000). Le taux de
mortalité néonatale précoce était de 1,84 pour 1000 et le taux de mortalité néonatale tardive était de
2,44 pour 1000 naissances vivantes. Quinze déces néonatals sur vingt-et-un concernaient des enfants qui
n'étaient pas Qataris, reflétant la répartition ethnique de la population. Les taux de mortalité néonatale au Qatar
ont tres peu diminué entre 2008 et le premier trimestre de 2011.
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Introduction

Qatar, like other Gulf Cooperation
Council countries, has been going
through an exponential socioeconomic
change over the last 3 decades. The cur-
rent total population (May 2011) is
1.69 million [1], with approximately
65% expatriate economic migrants. The
vast majority of expatriates are from the
Middle East, South and South-East Asia,
but almost every country in the world
is represented in Qatar’s population.
Qatar had the highest per capita gross
domestic product in the world during
2010 (US$ 90 149) [2]. The country
has a strong political commitment to its
development [3]. Reduction in poverty,
very high rates of female literacy and
investment in maternal and child health
care have contributed significantly to
the improvement of maternal and neo-
natal survival [4].

Recent data on the global burden
of neonatal deaths suggest that most
of the countries constituting the Gulf
Cooperation Council, which includes
Saudi Arabia, Kuwait, Bahrain, Qatar,
the United Arab Emirates and Oman,
have done extremely well over the past
4 decades in reducing their neonatal
mortality rates [5,6]. Among the Gulf
Cooperation Council countries, Qatar
and the United Arab Emirates have
achieved neonatal survival rates which
are comparable to those in many devel-
oped countries [4,7,8]. Qatar is unique
in the world since it had achieved most
of its Millennium Development Goals
by 2007 [9], halfway towards the target
year, 2015. This includes Millennium
Development Goal 4 (two-thirds re-
duction in childhood mortality rate).
With the rapid expansion in the popula-
tion and also in health care facilities in
Qatar over the last 4 years, the propor-
tion of deliveries in public and private
secondary care facilities increased to
17.2%in 201 1. Therefore there is a need
to ascertain the true national neona-
tal mortality rate and the most recent
trends.

The objectives of the current study
were to: ascertain the true national
neonatal mortality rate in Qatar dur-
ing the first quarter of 2011; analyse
any changes in trends in the neonatal
mortality rates between 2008 and 2011;
and identify the predominant causes of
neonatal mortality.

The PEARL Study (Perinatal Neona-
tal Outcomes Research Study in the

Arabian Gulf) is a 3-year prospective,
national, perinatal, epidemiologic study.
The PEARL Study is a collaborative
project between Hamad Medical Cor-
poration, Doha, Qatar and the Uni-
versity of Gloucestershire, Gloucester,
United Kingdom. The project aims to
build a National Neonatal Perinatal
Registry for Qatar called Q-Peri-Reg.
The pilot phase of the PEARL Study (1
January—31 March 201 1) aimed to: test
the data collection tools, methodology
and processes; train the research team;
develop a tailor-made registry software;
and establish a baseline national neona-
tal, perinatal and maternal mortality and
morbidity profile. The current study is
a part of this pilot phase. The data were
collected prospectively by a full time
research team comprising 7 full time
physicians: 1 research fellow, 1 research
associate and S research assistants.

The PEARL study is approved by
the Institutional Research Ethics Com-
mittee of Hamad Medical Corporation,

Qatar (protocol #9211/09).

PEARL Study definitions

The limit of viability in Qatar is 24
completed weeks of gestation and/or
weight > 500 g at birth. Since a reliable
birth weight is available for all live and
stillbirths in Qatar, PEARL Study uses
the following WHO definitions, based
on ICD-10, to ascertain, analyse and
report its neonatal perinatal data [ 10].

o Live Birth for reporting purposes:
The birth of a fetus with a birth weight
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of > 500 g, or if missing, > 22 com-
pleted weeks of gestation, or if miss-
ing, crown heel length > 25 cm, which
after separation from his/her mother,

has any signs of life.

o Live Birth for international compari-
son: The birth of a fetus with a birth
weight of > 1000 g, or if missing, > 28
completed weeks of gestation, or if
missing, crown heel length > 35 cm,
which after separation from his/her
mother, has any signs of life.

The neonatal mortality in babies
born at term (> 37 weeks gestation)
was defined as death between day 0
and day 27 of life. For preterm babies
(born at < 36 weeks gestation), we used
adjusted neonatal mortality rates, calcu-
lating day 28 of life after first adjusting
the gestational age at birth to term (37
weeks). For example, for a baby born at
24 weeks gestation, a death within 118
days of birth (90 days to term plus 28
days) was classified as neonatal death.
From day 119 onwards, we classified
the death as post-neonatal death, even if
the baby died in the neonatal intensive
care unit.

Neonatal death before day 7 of life
(between day 0 and day 6 irrespective of
gestation at birth) was defined as early
neonatal death, while death between
day 7 and 27 (adjusted in preterm ba-
bies) was defined as late neonatal death.

The corrected neonatal mortality
rate was calculated after excluding ba-
bies with lethal congenital anomalies
and babies with declared futility before
or after birth.

We calculated neonatal mortal-
ity rate per 1000 using the number of
live births during the study period (1
January—31 March 2011) as the de-
nominator and total neonatal deaths
during the study period as numera-
tor. This included babies born before
the study period who died during
the study period as neonates and ex-
cluded babies born during the study
period but who died as neonates after
the study period. Therefore our neo-
natal mortality rates represent period
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neonatal mortality and not cohort
neonatal mortality.

Data collection

The birth and neonatal mortality data
were collected from the maternity units
in Qatar hospitals, including all public
and private facilities (3 public and 3
private), from 1 January 2011 until 31
March 2011. The research team col-
lected data on a daily basis, including
weekends, on predesigned, structured
questionnaires ensuring no new birth
or death went unrecorded. Informed
consent was obtained from the families
on a pre-approved form that was used
only for collecting sociodemographic
data. Routine medical data were taken
from the perinatal registry.

Comparative analysis

For comparative analysis, data for
2008-2010 were ascertained from the
annual reports of the Neonatal Unit at
the Women'’s Hospital and the annual
reports of the Department of Medical
Statistics and Epidemiology at Hamad
Medical Corporation, Qatar, which
are published on behalf of the National
Health Authority (Department of
Health). We compared the neonatal
mortality data of the first quarter of
2011 with the yearly data of 2008,
2009 and 2010. We also compared

the neonatal mortality data of the first
quarter of 2011 with the neonatal
mortality data of first quarter of each
of 2008, 2009 and 2010. The neona-
tal mortality data were also stratified
and analysed by birth weight and by
gestational age. Forinter-country com-
parative analysis of neonatal mortality,
we used the World Health Statistics for
2010[6).

Statistical analysis

Data were entered into Epi Info, version
3.08, and analysed using SPSS, version
18.09. P-value < 0.05 was considered
significant. Mean and standard devia-
tion (SD) were calculated for continu-
ous scale variables, and frequencies with
percentage were computed for categori-
cal variables. The continuous variables
were compared using student t-test. The
chi-squared test of significance was used
to assess any differences between the
categorical variables. The relative risk
of mortality was calculated using 2008
data as reference.

Table 1 shows the national birth and
death data during the study period,

expressed as live births and total neo-
natal deaths in each individual obstetric

facility. Table 2 depicts the character-
istics of each neonatal death which oc-
curred during the study period. The total
number of live births during the study
period was 4909 (Table 1): of these,
4286 (87.3%) were in the public sector
and 623 (12.7 %) in the private sector.In
terms of hospital, 4063 (82.76%) births
took place in the Women’s Hospital,
which is the only tertiary care maternity
and neonatal centre in Qatar. The re-
maining 846 (17.24%) births occurred
in secondary care centres. The total
number of neonatal deaths was 21, 4 of
which were labour room deaths due to
futility. Parents of 2 of these futile babies
had received antenatal counselling and
ajoint decision of “Do not resuscitate”
(DNR) was reached before birth while
the 2 remaining babies were declared
DNR by the attending physician fol-
lowing clinical assessment after birth
(Table 2). Three more babies who died
in the neonatal intensive care unit were
also declared futile and declared DNR
following parental consent: the first had
anencephaly (died on day 2 oflife in low
dependency unit); the second was born
extremely premature at 23 weeks (died
on day 1 in low dependency unit); and
the third had Potter Syndrome (died
on day 1 oflife in the neonatal intensive
care unit).

Table 1 Births and neonatal mortality in each facility, Doha, January-March 2011

Facility

Women's Hospital®
Hamad General Hospital*
Al Khor Hospital®

Al Ahli Hospital

Doha Clinic Hospital?

Al Emadi Hospital?

Total

Neonatal mortality rate (per 1000 live births)

Live births?
4063 19
0 20
223 0
435 0
94 0
94 0
4909 21
4.28

Neonatal deaths

Early
9 10
0 2
0 0
0 0
0 0
0 0
9 12

1.84 244

“Home births constitute only 0.5% of total births; they are included in the Women’s Hospital data where they have to be reported for mandatory birth registration and

hence are also included in the total.
bPublic hospitals.

“There is no maternity ward in Hamad General Hospital, hence no births were recorded here but it has Qatar’s only paediatric intensive care unit, where 2 neonatal

deaths were recorded.
Private hospitals.
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Table 2 Characteristics of early and late neonatal deaths, Qatar, January-March 2011

Nationality

Gestation

Birth weight

Alive

Place of

Cause of death/comments

1204

(weeks)

(g)

(days?)

death

Early neonatal death

Extreme prematurity, postnatal DNR

Severe IUGR, severe renal and pulmonary
hypoplasia,

Potter syndrome, pulmonary hypoplasia

Holoprocencephaly; multiple congenital
anomalies

Potter syndrome, bilateral multicystic
kidneys, pulmonary hypoplasia

Anencephaly
Meckle-Gruber syndrome, antenatal DNR

Diaphragmatic hernia, lung hypoplasia, PPHN

Jordanian 23 570 1h NICU
Palestinian 39 790 2 NICU
F Indian 29 1250 45 min LR
F Jordanian 30 1730 30 min LR
M Palestinian 32 1830 1 NICU
M Saudi Arabian 38 2160 2 NICU
F Syrian 38 2190 35 min LR
F Pakistani 40 2950 2 NICU
F Pakistani 23 545 4 min LR
Late neonatal death
M Syrian 23 610 45 NICU
F Qatari 24 640 89 NICU
M Yemeni 24 780 40 NICU
F Filipino 24 810 16 NICU
F Ghanaian 26 840 16 NICU
M Jordanian 29 1210 35 NICU
F Saud Arabian 39 1545 8 NICU
- Surgical
M Philippino 36 1895 8 theatre
F Qatari 37 1950 10 NICU
F Qatari 40 2370 19 NICU
M Qatari 37 2570 PICU
F Qatari 38 3300 NICU

Extreme prematurity

Extreme prematurity, CLD, bacterial & fungal
sepsis, endocarditis

Extreme prematurity, severe sepsis
Extreme prematurity, NEC, sepsis
Extreme prematurity, septic shock
Extreme prematurity

Prematurity, pulmonary interstitial
emphysema, fulminant sepsis

IUGR, PPHN, sepsis

Congenital anomalies, CHD, TEF, dysplastic
left kidney

Congenital diaphragmatic hernia,
hypoplastic lungs, severe PPHN

Hypoplastic left heart syndrome
Fulminant sepsis, DIC

Meconium aspiration syndrome, severe PPHN

2Unless otherwise indicated.

M =male; F = female; NICU = neonatal intensive care unit; DNR = do not resuscitate; IUGR = intrauterine growth restriction, LR = labour room; PPHN = persistent
pulmonary hypertension of the newborn; CLD = chronic lung disease; NEC = necrotizing entercolitis; CHD = congenital heart disease; TEF = tracheo-oesophageal fistula,
PICU = paediatric intensive care unit; DIC = disseminated intravascular coagulopathy.

Low birth weight (< 2500 g) was
noted in 17 of the babies who died; 6 of
these were term babies with intrauter-
ine growth restriction. The mean birth
weight ofthe babies who died was 1599.5
g (range 570-3300 g; SD 843.17) (Fig:
ure 1A). Prematurity accounted for 11
of the 21 neonatal deaths, including 6
with extreme prematurity (< 28 weeks
gestation). The mean gestational age
of the babies who died was 32 (range
23-40,SD 6.53) weeks (Figure 1B).

Congenital anomalies were found
in 10 babies; these included 7 with

declared futility on antenatal ultrasound
scan. Among the dead babies, 15 were
non-Qatari and 9 were males (Table 2).
All neonatal deaths occurred in tertiary
care neonatal and paediatric intensive
care units of Hamad Medical Corpora-
tion. There were no neonatal deaths in
the private facilities nor in any second-
ary care unit.

The neonatal mortality rate was
4.28/1000 live births during the study
period and the corrected neonatal mor-
tality rate (calculated after excluding
lethal congenital anomalies and futility)

was 2.85 /1000 live births. The early
neonatal mortality rate was 1.84/1000
live births and late neonatal mortality
rate 2.44/1000 live births (Tables 1 and
3). The neonatal mortality rate declined
steadily (Figure 2) from 2008 till the
first quarter of 2011 (relative risk 0.94;
95% confidence interval 0.85-1.04).
However, the decline was not statisti-
cally significant (P < 0.05). The early
neonatal mortality rate also showed a
non-significant decline (P < 0.05). The
late neonatal mortality rate, however,
remained static.




YN FN [N {

e el el
e gUlsaadl

A
8— Mean =1599.5, SD = 825,825
n=21
>
Q
c
<))
3
>3
)
find
500 1000 1500 2000 2500 3000 3500
Birth weight (g)
B Mean =32.3, SD=6.53
n =21
6|
4|
g
c
)
=
<3
[
find
2|

Gestational age (weeks)

Figure 1 Birth weight (A) and gestational age (B) curves among neonatal deaths, Doha, 2011

Discussion

Qatar’s sociodemographic and
health services profile is changing very
fast due to the recent economic boom.
Over the past 4 years, with increasing

population and expanding health care
services, many secondary care mater-
nity and neonatal units have been es-
tablished across the country. Women
Hospital's share of national births
has now dropped from 98.0% during

1977-2007 to 82.76% owing to the shift
of low risk deliveries to secondary care
facilities; consequently, the number of
deliveries in public and private second-
ary care hospitals increased, from < 1.0%
to 17.24%.
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Table 3 Trends in neonatal mortality rates in Qatar, 2008-2011

P-value

0.269

0.537

RR (95% CI)

0.94 (0.85-1.04)

0.95 (0.81-1.11)

Variable Year
2008 2009 2010 20m
Comparison of annual neonatal mortality rate (2008-2010) with first quarter neonatal mortality rate (2011)
Live births 14899 15531 16416 4909
Neonatal deaths 80 65 79 21
Neonatal mortality rate? 5.4 43 41 4.28
Early neonatal deaths 31 34 38 9
Early neonatal mortality rate® 25 22 1.94 1.84
Late neonatal deaths 49 31 42 12
Late neonatal mortality rate® 29 21 217 244

Comparison of first quarter neonatal

Live births 3498 3660 3777 4909
Neonatal deaths 19 21 19 21
Neonatal mortality rate? 54 5.7 5.0 4.28
Early neonatal deaths 1 12 1 9
Early neonatal mortality rate? 3.1 33 2.9 1.84
Late neonatal deaths 8 9 8 12
Late neonatal mortality rate? 23 2.5 21 244

0.356

I mortality rate (2008-2010) with first quarter neonatal mortality rate (2011)

0.36

0.15

0.88

0.94 (0.83-1.06)

0.8 (0.4-1.4)

0.5(0.2-1.3)

11(0.4-2.6)

2Per 1000 live births.

RR = relative risk of mortality between 2008 (reference) and 2011.

Cl = confidence interval.

Our study shows that Qatar’s neo-
natal mortality rate had a persistent but
very slow downward trend between 2008
and 2011. The same trend was experi-
enced in many developed countries dur-
ing the 1990s [11,12]. This suggests that
neonatal mortality rates have a limit to
improvement, after which they become
static. This is probably due to the fact
that the unexpected birth of babies with
lethal congenital anomalies or acquired
problems like fulminant sepsis and se-
vere perinatal asphyxia will never become
zero. Qatar’s 2011 neonatal mortality
rate (4.28/1000) is the best among the
Gulf Cooperation Council countries, and
is similar to the 2010 neonatal mortal-
ity rate in the United States of America,
Canada and New Zealand [6]. Although
some countries, e.g. Sweden, Japan and
Singapore, have much better neonatal
mortality rates [6], in-depth analysis of
causes of neonatal deaths, difference in
social and cultural values directing obstet-
ric practices, and the method of reporting
of deaths reduces this gap considerably.

The ethnic distribution of neo-
natal mortality between Qatari and

non-Qatari babies in our study reflects
the general ethnic distribution in the
population. Hence, the neonatal mor-
tality rate appears to be independent of
ethnicity.

Low birth weight (< 2500g) is the
major cause of neonatal deaths in Qatar.
In our study 81% of neonatal deaths
were among low birth-weight babies.
This included preterm babies who
were otherwise appropriate for gesta-
tional age, as well as term and preterm
babies who had intra uterine growth
restriction. Term intrauterine growth
restriction constituted 35% of total low
birth weight babies. The birth weight
distribution curve for our dead babies is
markedly skewed to the left compared
with the gestational age distribution
curve for the same babies. This pattern
is in marked contrast to the developed
world countries in which prematurity
with birth weight appropriate for gesta-
tional age constitutes the major cause of
neonatal deaths [6].

Prematurity was the second biggest
cause of neonatal deaths in our study.

Since the mid-1990s, Qatar has had a

very busy and active assisted reproduc-
tive unit. Hence, similar to the pattern
in developed world countries, assisted
reproduction has resulted in increased
numbers of preterm and multiple births
over thelast 2 decades [ 7]. Therefore the
trend of increasing numbers of preterm
births accompanied by a parallel in-
crease in preterm mortality at the limits
of viability and an attending increase in
morbidity will continue despite rapidly
advancing neonatal intensive care tech-
nology. This is the profile of neonatal
survival shared by all developed and
rapidly developing countries.

Lethal congenital anomalies were
the third leading cause of neonatal
mortality in our study. According to
the most recent global report, the Arab
countries have the highest incidence
of birth defects in the world [13]; the
reported incidence in Qatar is 74 per
1000 births. Consanguinity may be an
underlying reason of high incidence of
birth defects. The overall incidence of
consanguinity is 40%—70% among Gulf
Cooperation Council countries [14],
and the incidence can be very high in
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Figure 2 Trends in neonatal mortality rate (NMR), early neonatal mortality rate (ENMR) and late neonatal mortality rate

(LNMR) in Qatar 2008-2011

some individual tribes. The incidence
of consanguinity in Qatar is 54% [14].
Consanguinity has a known association
with preterm births [15], as well as with
perinatal wastage [16]. In our study,
35% of babies with congenital anoma-
lies had declared futility on antenatal
ultrasound scan.

The parents of 5 of the babies who
died in our study had consented to a “do
not resuscitate” policy during antenatal
counselling. Because of local sociocul-
tural conventions and religious beliefs,
the parents preferred this approach
rather than termination of pregnancy.
With the same antenatal scenario in the
more developed countries, these preg-
nancies would have been terminated
and would never have been counted or
included in the neonatal mortality rates.
This point was highlighted pertinently in
arecent report on the impact of Varying
practices of termination of very preterm
pregnancies among European coun-
tries on neonatal mortality rates [17].
According to this report, most termina-
tions were due to congenital anomalies

and contributed substantially to overall
fetal mortality rates during the second
trimester [ 17]. If Qatar had a similar rate
of antenatal terminations of congenital
anomalies during the second trimester,
the neonatal mortality rate would have
been 1-2/1000, similar to that of Ja-
pan and Singapore, which have the best
numerical neonatal survival outcomes
[6]. Therefore it is extremely important
to document the background, socio-
cultural situation and religious beliefs
which drive obstetric practice in each
society before comparing numerical
achievements of health indicators. The
same points were highlighted in a 2003
study reviewing the heterogeneous
composition, practices and reporting
systems across Europe [18].

Sepsis was associated with 35% of
deaths in our study and was the fourth
most common cause of neonatal mor-
tality; about three-quarters of the cases
of sepsis were associated with prema-
turity. Two babies delivered at term
had very severe early-onset sepsis of
perinatal origin. Both died on day 8 of

life despite full intensive care support. In
most developed countries, prematurity
is the first and sepsis the second most
common cause of neonatal death [7].

The health care arena in Qatar is
changing swiftly. Qatar provides uni-
versal health cover for all its citizens,
irrespective of ethnicity. Maternal and
neonatal health care in Qatar is not only
expanding horizontally; it is also devel-
oping vertically. Our study has shown
that all neonatal deaths took place in
neonatal and paediatric intensive care
units of the only tertiary care facility in
the country. This is because all mothers
with high-risk pregnancies are usually
transferred before delivery to tertiary
care hospitals. Any high risk babies de-
livered in secondary care hospitals are
transferred to tertiary care hospital. Our
findings have also shown that the con-
tribution of private hospitals and public
sector secondary care units has now
increased to 17.24% of total deliveries.
This trend is likely to increase further in
near future. Neonatal mortality among

high risk babies is known to be lower

T g1 G2 L)l Al
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when they are born in hospitals with
tertiary care obstetric and neonatal
intensive care facilities [ 19]. As with
other successful regionalized perina-
tal systems, e.g. in British Colombia,
Canada [20], an authentic reporting of
maternal, perinatal and neonatal out-
come indicators in Qatar will be mark-
edly facilitated by the development
of a prospective national electronic
perinatal registry.

Conclusion

The State of Qatar has achieved neo-
natal mortality rates comparable to the

rates in most developed countries of

the world; both in the west and east.
Qatar’s neonatal mortality rates seem
to have reached a plateau. Any further
improvement in neonatal survival will
require reduction in the number of
lethal congenital anomalies and im-
proved care of preterm and low birth

weight babies.

The Perinatal Neonatal Outcomes
Research Study in the Arabian Gulf
(PEARL Study) has been exclusively
funded by Qatar National Research
Fund (www.qnrforg) [the research
funding body of Qatar Foundation
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cycle of its National Priorities Research
Programme; grant number QNRF-
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