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Burden of perinatal conditions in
Yemen: a 12-year hospital-based
study
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ABSTRACT We conducted a 12-year retrospective analysis of perinatal characteristics at Al-Sabeen
Hospital, Sana’a. There were 62 168 births, 2936 stillbirths and 5434 perinatal deaths. There were 14 576
(24.6%) preterm low-birth-weight (LBW) babies. Early neonatal death (ENND) rate was 42.2/1000 live births.
Of the 10 546 neonates admitted to the special baby care unit (SBCU), 40.1% were preterm LBW and 2147
(20.4%) died (80.6% were preterm LBW). The last 4 years showed a 17.2% increase in stillbirths and a
40.5% reduction in ENND compared with the first 4 years. In the SBCU, reduction in ENND was > 70%.

Respiratory distress accounted for 63.8% of deaths in the SBCU and birth asphyxia 15.0%. Our results
reflect the poor antenatal and delivery care services in Yemen.

Charge des affections périnatales au Yémen : étude hospitaliére sur 12 ans

RESUME Nous avons réalisé une analyse rétrospective sur 12 années des caractéristiques périnatales a
I'hdpital Al-Sabeen de Sanaa. On a dénombré 62 168 naissances, 2936 mortinaissances et 5434 décés
périnatals. Il y a eu 14 576 (24,6 %) prématurés de faible poids de naissance. Le taux de mortalité néonatale
précoce était de 42,2 pour 1000 naissances vivantes. Sur les 10 546 enfants hospitalisés dans I'Unité de
soins infantiles spécialisés, 40,1 % étaient des prématurés de faible poids de naissance et 2147 enfants
(20,4 %) sont décédés (80,6 % étaient des prématurés de faible poids de naissance). On a noté dans les
4 derniéres années une augmentation de 17,2 % des mortinaissances et une réduction de 40,5 % des
déces néonatals précoces par rapport aux 4 premiéres années. La diminution des décés néonatals pré-
coces était supérieure & 70 % dans I'Unité de soins infantiles spécialisés. La détresse respiratoire intervenait
pour 63,8 % des décés dans cette Unité et 'asphyxie & la naissance pour 15,0 %. Nos résultats refletent le
faible niveau des services de soins prénatals et obstétricaux au Yémen.
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Introduction

Mortality due to perinatal conditions was
the leading cause of death for children un-
der 5 years in 2001. It accounted for
23.2% of the 10.8 million deaths world-
wide, and 52.2% of the 0.6 million deaths
among children under 5 in the Eastern
Mediterranean Region [/,2]. Yemen re-
mains one of many countries in this Region
with high child mortality and is categorized
in group D in terms of mortality strata [/].

There has been an astonishing lack of
awareness of the scale of the burden of
perinatal conditions and their contribution
to perinatal and early neonatal mortality in
developing countries. This is because many
births are not registered and policy-makers
are therefore not aware of the scale of peri-
natal deaths.

Perinatal mortality raises global concern
since many of its causes, such as obstruct-
ed labour, eclampsia, abnormal intrapartum
bleeding and maternal infection, may also
kill mothers. In low-income countries,
perinatal mortality has been more difficult
to prevent than infant mortality and contin-
ues to present a huge problem.

Mortality arising from perinatal condi-
tions is a major health problem in Yemen. In
2 previous demographic and health surveys
in 1992 and 1997, neonatal mortality was
reported to be 37 and 34 per 1000 live
births respectively, with only 8% reduction
in the neonatal mortality rate over the 5-
year period [3,4]. Neither survey reported
on stillbirths or on early neonatal mortality,
both important indicators of prenatal ser-
vices, delivery care and early neonatal care.
This has negatively influenced the health
policy plans in Yemen, where the health
system has no programmes that target peri-
natal health at the community or health fa-
cility level. These appear to be neglected in
terms of allocation of resources and re-
search activities.

The population of Yemen (19.1 million
in 2001) is among the poorest in the world:
the most recent available data (1998-2001)
showed that 42% of households live below
the national poverty line, only 69% are us-
ing improved drinking water and only 38%
have adequate sanitation facilities. The
under-5 mortality rate is reported to be
107/1000 live births; 46% of Yemeni chil-
dren under 5 years old are malnourished.
Infant mortality is estimated at 76/1000 live
births, and 26% of infants are born with
birth weight <2500 g. The illiteracy rate
for Yemeni women is 75%. Total fertility
rate is 7.6%. Only 34% of pregnant women
receive antenatal care, and skilled atten-
dants attend only 22% of deliveries. Mater-
nal mortality rate is estimated at
350/100 000 live births [2,5].

Although hospital-based studies may
not be helpful in estimating the actual bur-
den in the community because of selection
bias, reporting perinatal conditions from
hospital data provides important informa-
tion on fetal and early neonatal morbidity
and mortality. Hospital records are reported
to be useful in communities where perinatal
registration records are inadequate or lack-
ing [6].

Information on perinatal conditions in
Yemen is scarce and has not been reported
before. The objectives of this study were to
document the perinatal characteristics in a
single hospital setting in Yemen, to identify
the main causes of early neonatal death
(ENND), and to review the trends in perin-
atal mortality and mortality of preterm low-
birth-weight (LBW) infants over a 12-year
period.

Methods

This study was carried out in Al-Sabeen
Hospital for Women and Children, Sana’a,
Yemen. This government-run hospital pro-
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vides both primary and secondary care to
the urban and rural population of Sana’a
province and the surrounding areas (ap-
proximately 2 million inhabitants) in the
mountainous region of Yemen. It has walk-
in outpatient clinics, including antenatal
service. It also has emergency obstetric
(including 2 large labour wards), neonatal
and paediatric services that are provided
free of charge, 24 hours a day. The hospital
performs 4000—6000 deliveries per year.

Owing to the open access policy in all
public health facilities in Yemen, this hospi-
tal receives both normal and complicated
deliveries, and most patients use these ser-
vices as their first contact point. Normal
deliveries are usually managed by skilled
midwives who are also trained to diagnose
obstetric complications, in which case the
resident obstetrician will intervene. At any
time there are at least 2 skilled midwives
and 2 obstetricians available in the unit. De-
livery complications are managed accord-
ing to the guidelines provided by the
Reproductive Health Department of the
Ministry of Health [7]. These are derived
from a World Health Organization docu-
ment [§].

Complicated, preterm, instrumental and
other at-risk deliveries are performed by
experienced obstetricians. Most caesarean
sections are done as an emergency proce-
dure in the operating theatre, adjacent to
the labour wards. A trained paediatrician at-
tends all at-risk deliveries to resuscitate the
newborn infant.

All neonates have their weight measured
in the labour room using a portable scale.
Gestational age is usually estimated from
the mother’s expected date of delivery and
the assessment of the attending paediatri-
cian using maturity assessment charts
posted on the wall of the delivery room and
the special baby care unit (SBCU). Both
birth weight and gestational age are record-

ed in the mother’s case notes and in the la-
bour room logbook. The method of deliv-
ery, specific delivery complications, and
birth outcome, including stillbirths, are also
recorded. Neonates are usually examined
several hours after delivery and healthy,
full-term babies are then discharged. All
preterm LBW infants, those who have had
instrumental/difficult or complicated deliv-
ery, and other at-risk neonates are kept in
hospital with their mothers till they are
breastfeeding well and have stable vital
signs. Those who need special care are ad-
mitted to the SBCU adjacent to the labour
wards, where basic care is provided. This
includes minimal and hygienic handling, in-
cubator care, keeping babies warm, oxy-
gen supplementation by nasal catheter
when indicated, intravenous antibiotics for
suspected septicaemia, careful intravenous
fluids when necessary, encouraging breast-
feeding when tolerated, and tube feeding of
expressed breast milk when required. The
mother of a discharged newborn, healthy
or otherwise, is instructed to bring the baby
back to the emergency room if the baby is
unable to suck well, breathless, lethargic or
not active, and/or the mother is not happy
with the baby’s general condition. The
baby is usually examined in the emergency
room and admitted to the SBCU if indicat-
ed.

This was a retrospective, descriptive
study. Perinatal data for the 12-year period
1990-2001 were obtained from the labour
ward and SBCU records. For this period,
data were available on total births, still-
births, total ENND, and SBCU admissions
and deaths, including deaths of preterm
LBW infants. The 12-year study period
was grouped into 3 periods of 4 years. Data
for the first 4-year period (1990-93) were
compared with those of the second (1994—
97) and the last (1998-2001).
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Data on the method of delivery and spe-
cific delivery complications were available
from 1996 onward. Delivery complications
included abnormal intrapartum vaginal
bleeding, pre-eclampsia/eclampsia, pro-
longed/obstructed delivery and ruptured
uterus. Definitions and emergency man-
agement of these complications are clearly
outlined in the Ministry of Health guidelines
[7]. Data on cause-specific morbidity and
mortality of newborns admitted to the
SBCU have been available only since 1997.
Antenatal information was not available in
the records. The information we obtained
from the hospital records was carefully
scrutinized for accuracy, and records of 12
cases with incomplete information on spe-
cific complications of delivery were not in-
cluded in the analysis of delivery
complications.

Statistical analysis was done using Epi-
Info (version 6.3). The chi-squared test
was applied for linear trend in proportions,
and odds ratio with 95% confidence limit
(Cornfield) was used to detect differences
between these periods.

Definitions

 Stillbirth: the complete expulsion from
the mother of a fetus weighing > 500 g
and/or with gestational age > 25 weeks
that shows no sign of life at or after
birth.

* Early neonatal death (ENND): the deliv-
ery of a live baby weighing > 500 g at
birth who dies during the first 7 com-
pleted days of life.

* Low birth weight (LBW): birth weight
<2499 g, regardless of gestational age.

* Preterm delivery: gestation at birth <37
completed weeks.

* Perinatal mortality rate: the number of

stillbirths and early neonatal deaths per
1000 births.

Results

During the period January 1990-December
2001, there were 62 168 births in the hos-
pital, of which 2936 were stillbirths
(47.2/1000 births), and 2498 ENNDs
(42.2/1000 live births); 2121 (84.9%) of
the ENND were preterm LBW, accounting
for 39.0% of the 5434 perinatal deaths.
Stillbirths accounted for 54% of perinatal
deaths (Table 1). There were 2121 deaths
among the 14 576 live, preterm LBW in-
fants, (145.5/1000 preterm LBW births),
compared to 377 in the 44 656 non-LBW
infants (8.4/1000).

In the last 6 years of the study period,
3985 (11.4%) of the 34 941 deliveries were
complicated, with pre-eclampsia/eclampsia
accounting for 39.4% of these, prolonged/

Table 1 Characteristics of delivery and
perinatal mortality in Al-Sabeen Hospital,
Sana’a, 1990-2001 (rate per 1000 births
unless otherwise stated)

Characteristic No. Rate

1990-2001 (N = 62 168)

Perinatal deaths 5434 87.4
Preterm LBW deaths 2121 84.92
Stillbirths 2936 47.2
Early neonatal deaths 2498 42.2°
Live preterm LBW 14576 24.6°

1996-2001 (n = 34 941)
Total delivery

complications 3985 114.0
Caesarean section 4380 125.4
Pre eclampsia/eclampsia 1572 45.0
Prolonged/obstructed

labour 1040 29.8
Breech delivery 1026 294
Intrapartum bleeding 889 254
Ruptured uterus 195 5.6

LBW = low birth weight.
2Per 1000 early neonatal deaths.
bPer 1000 live births.
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obstructed labour 26.1%, abnormal intra-
partum bleeding 22.3%, and ruptured uter-
us 4.9% (Table 1).

There were 10 546 neonates who need-
ed special care (17.8% of total live births),
of which 4227 (40.1%) were preterm
LBW; 2147 died within the first 7 days
(20.4%), of which 1731 (80.6%) were
preterm LBW.

Between the first 4-year period and the
last, there was a 17.2% increase in still-
births, a 13.3% reduction in perinatal
deaths, and a 40.5% reduction in the total
early neonatal deaths (Table 2). Further-
more, in the SBCU there was a reduction of
74.4% in ENND between the first 4-year
period and the last. This may have been in
part affected by the significant reduction in
the proportion of preterm LBW babies ad-
mitted to the SBCU in the last 4 years of the
study period (Table 3).

During the last 5 years of the study peri-
od (1997-2001), 6440 neonates were ad-
mitted to the SBCU with known causes of
morbidity, of which 713 died (Table 4).
The main causes of death were: respiratory

distress, birth asphyxia and congenital
anomaly.

Discussion

In this study, information on perinatal con-
ditions in Yemen is reported for the first
time. The 17.2% increase in stilbirths over
the 12-year study and the perinatal mortali-
ty rate remaining unchanged over the last 2
4-year periods (Table 1) is a reflection of
the poor antenatal and delivery care servic-
es, the absence of perinatal public health
activities and the deteriorating socioeco-
nomic conditions in Yemen.

The demographic and health surveys of
1991/92 and 1997 showed only 25% of
pregnant women made at least 1 antenatal
care visit to a health facility, and the major-
ity attended only to confirm the pregnancy
[3,4]. In Al-Sabeen Hospital, outpatient an-
tenatal attendance makes up 21%—25% of
the total outpatient visits (unpublished re-
ports, Al-Sabeen Hospital, 1996-2000).
However, antenatal attendance of hospital

Table 2 Four-yearly trend of stillbirth, early neonatal death (ENND) and perinatal
mortality in Al-Sabeen Hospital, Sana’a, 1990-2001

Period Stillbirths? ENND® Perinatal deaths®

No. Rated No. Rate® No. Rate?
1990-93 (n = 22 618) 1024 453 1136 52.6 2160 955
1994-97 (n = 16 124) 667 414 668 433 1335 82.8
OR (95% ClI) 0.91 (0.82-1.01) 0.82(0.74-0.90) 0.85 (0.80-0.92)
1998-2001 (n = 23 426) 1245 53.1 694 31.3 1939 82.8
OR (95% ClI) 1.18 (1.09-1.29) 0.58 (0.53-0.64) 0.85 (0.80-0.91)
Total 2936 2498 5434

a2 for linear trend = 16.

by2 for linear trend = 123.

cx? for linear trend = 23.

YRate per 1000 births.

eRate per 1000 live births.

OR = odds ratio; Cl = confidence interval.
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Table 3 Four-yearly trend of the proportion of preterm low-birth-weight (LBW)
babies admitted to the special baby care unit, and contribution to the total
early neonatal deaths (ENND) in Al-Sabeen Hospital, Sana’a, 1990-2001

Period Preterm LBW Total ENND® Preterm LBW
babies? deaths®
No. % No. % No. %¢®
1990-93 (n = 2509) 1347 53.7 1018 40.6 884 86.8
1994-97 (n = 2119) 924 43.6 565 26.7 410 72.6
OR (95% CL) 0.67 (0.59-0.75)  0.51 (0.47-0.60) 0.40 (0.31-0.52)
1998-2001 (n = 5918) 1956 34.8 564 104 437 775

OR (95% CL)
Total 4227

0.43 (0.39-0.47)

0.15(0.14-0.17)  0.52 (0.40-0.69)
2147 1731

a2 for linear trend = 326.
by2 for linear trend = 1109.
cx? for linear trend = 28.
9As % of total admissions.
eAs % of total ENND.

births was not recorded to study its effect
on birth outcome.

The majority of deliveries in Yemen oc-
cur at home, and only 22% of births are
attended by a skilled health attendant [9].
Most of the deliveries in Al-Sabeen Hospital
are unbooked. Many women attend as
emergencies after failed delivery attempts
at home, and with labour complications, a

situation where both mother and fetus ar-
rive to the labour ward in a critical condi-
tion. Perinatal mortality was reported to be
3—4 times higher among the unbooked de-
liveries, with increased incidence of com-
plications during labour [/0]. Also, 25% of
Yemeni mothers have been reported to be
underweight; this increased to 31% in the
catchment areas of Al-Sabeen Hospital [4].

Table 4 Main causes of early neonatal morbidity and
death in the special baby care unit, Al Sabeen

Hospital, 1997-2001

Cause Total admitted Total deaths
(n = 6440) (n =713)
No. % No. %
Preterm LBW 2293 35.6 508 712
Respiratory distress 3081 47.8 455 63.8
Birth asphyxia 1114 17.3 107 15.0
Congenital anomaly 107 21 38 53
Difficult instrumental
delivery 1325 205 16 2.2

LBW = low birth weight.
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All these factors may have contributed, in
this study, to preventing a significant re-
duction in the perinatal mortality rate. Lack
of antenatal care, maternal nutritional sta-
tus and complications during labour have
been reported to be independently associat-
ed with substantially increased risk of peri-
natal death [/]].

In this study, 2.9% of the total deliveries
over the last 6 years of the study period
were breech presentation (Table 1), com-
pared to 3.3% recently reported in a hospi-
tal-based study from Saudi Arabia [/2].
Breech delivery has been reported to ac-
count for 19% of stillbirths and 12% of
early neonatal deaths, in a hospital-based
study in India [//]. In the Matlab study, a
high risk community-based study in Bang-
ladesh [/3], breech delivery accounted for
13% of perinatal deaths and delivery com-
plications 30%. The rate of delivery com-
plications (12%) in the Matlab study was
similar to that in our study (11.4%), al-
though ours was hospital-based. It is worth
noting that both Yemen and Bangladesh be-
long to group D mortality strata, with high
adult and child mortality [/].

Data on delivery complications in a
health facility add important information re-
garding maternal access to obstetric care
as well as its quality. It has recently been
suggested that the ratio of observed specif-
ic obstetric complications in a hospital to
the number expected in the target popula-
tion could offer a simple approach for as-
sessing the need for obstetric care, and is
an important indicator of the unmet need
for obstetric care [/4].

The perinatal mortality rate for Yemen
has been estimated at 70/1000 births, with
a proviso that this was not the actual coun-
try data [/5]. Our results indicate the perin-
atal mortality rate to be 87.4/1000 births,
based on data over a 12-year period. In Ye-
men, a low-income country with a high

poverty rate and deteriorating socioeco-
nomic conditions, the true rate may be
higher than this. Although complicated
home births that attend the hospital are at a
high risk of death, the risk would be even
higher if the delivery took place at home.
This is of particular importance in Yemen,
where more than 80% of births occur at
home, usually attended by a senior female
relative or a traditional birth attendant, and
44% of home births develop delivery com-
plications. Half of the women who had
home births were unable to attend a health
facility because of poverty (37.8%) or
transport problems (50.2%) [4]. A study in
Tanzania showed that perinatal mortality in
home births without a trained attendant
was 3 times higher than that for hospital
births [/6]. Recent health data from Indo-
nesia showed that economic crisis had a
negative effect on childhood survival and
rising infant mortality rates, especially in
low-income households [/7].

In contrast to the minimal reduction in
perinatal mortality rate, our study reported
a significant 40.5% reduction in early neo-
natal deaths in the last 4 years compared
with the first 4 years, which is in line with
the trend in the community where neonatal
death rate dropped from 67 per 1000 live
births to 34 per 1000 live birth over a 20-
year period [4]. Inter-hospital factors may
have contributed to this reduction. A stand-
ing practice has been established whereby
trained paediatricians attended the delivery
of at-risk pregnancies, and several paedia-
tricians have been trained locally and
abroad on intensive neonatal care in the
past 5 years.

During the last 4 years of the study peri-
od, mortality of neonates admitted to SBCU
dropped significantly to 10.4% of the total
admissions, compared with 40.6% in the
first 4 years. This could be a result of bet-
ter management of emergency neonatal
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conditions. Over the same period, howev-
er, there was a significant reduction in the
proportion of admissions who were pre-
term LBW (Table 3). This may have signif-
icantly contributed in reducing the neonatal
mortality rate.

In our study, preterm LBW deaths ac-
counted for 84.9% of the total neonatal
deaths, similar to reports from both indus-
trialized [/8] and poor countries [/9]. Pre-
term LBW was the most important factor
affecting early neonatal mortality in our
study: preterm LBW babies were 17 times
more likely to die than those with birth
weight = 2500 g. Complications of prema-
turity have been estimated to account for
24% of neonatal deaths, and LBW was an
important factor in 40%—80% [20]. This is
of particular importance in Yemen, where
the LBW rate is estimated at 26% [2], and
our study showed that > 80% of the hospi-
tal’s early neonatal deaths were preterm
LBW and 39.0% of perinatal deaths were in
LBW babies. A recent community-based
study reported that preterm LBW was the
strongest independent predictor of both
perinatal and neonatal mortality, with
population-attributable risk of 65% and
68% respectively [21]].

Prevention of preterm delivery may
prove to be an important and cost-effective
strategy for reducing perinatal mortality in
countries with limited resources such as
Yemen. Recent studies have suggested that
genital infection could be the cause of pre-
term delivery in a large proportion of cases
[22—24], which supports the need to inves-
tigate and test cost-effective, feasible inter-
ventions to prevent preterm delivery. In
addition, interventions that reduce intrau-
terine growth retardation need to be adopt-

ed, including health care, health education,
and nutritional supplementation. Pregnant
women in Yemen should be offered home
visits by trained health attendants since the
majority of births occur at home. Practices
such as immediate, exclusive breastfeed-
ing; keeping babies warm; skilled atten-
dance at birth in a hygienic environment;
and mothers receiving basic health care and
advice are simple measures that can pre-
vent thousands of unnecessary neonatal
deaths [25].

This study, being hospital-based, has
some limitations. A high proportion of diffi-
cult cases are usually admitted to hospital,
and results of hospital perinatal studies may
not reflect the true burden in the communi-
ty. In countries such as Yemen, where
more than 80% of births occur at home,
and information of birth registration is in-
adequate or lacking, hospital perinatal re-
ports provide important information that
can be used in improving perinatal health
services at the community level.

A second limitation is that our study
was a retrospective rather than a prospec-
tive observation of delivery and perinatal
events. The retrospective method has,
however, been reported to be appropriate
for estimating rates of causes and adverse
events in hospital-based studies with large
sample size [26].

In the absence of population-based,
perinatal data in Yemen, our study may help
in providing research and clinical service
priorities. It showed for the first time, and
over a 12-year period, the distribution and
causes of fetal and early neonatal deaths in
Yemen, data which may be useful in the
development of cost-effective strategies to
reduce perinatal mortality.
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The Regional Office selected a number of WHO quidelines of Inte-
grated Management of Pregnancy and Childbirth (IMPAC) and initi-
ated their translation into Arabic and expanded their dissemination
to Member States. The following guidelines were included: “Beyond
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care: a guide to essential practice, “Managing complications of
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proving access to quality care of family planning: medical eligibility
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