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Objectives: To determine the corrected perinatal

mortality rate (PMR) in a single tertiary care center, and
to test the effect of unbooked pregnancies on the PMR,
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and amalgamate the 2 to develop a new terminology
known as the extended corrected PMR.

Methods: We conducted a retrospective cohort study of
all women who delivered at King Abdulaziz University
Hospital, Jeddah, Kingdom of Saudi Arabia between
January 2000 and December 2010. We recorded all cases
of perinatal death and calculated the PMR per annum.
The PMR was corrected for extreme prematurity and
congenital anomalies. The unbooked cases were reported,
and the PMR was further corrected for booking status.
For statistical analyses, the Statistical Package for Social
Sciences was used for descriptive analysis and tests of
significance.

Results: The total number of births was 46,677.
Seven hundred and seventy-one perinatal deaths were
reported, giving a PMR of 16.5 per 1000 per year. The
corrected perinatal mortality was 11.0 per 1000. The
PMR decreased significantly to 6.4 per 1000 (odds ratio
2.6, 95% confidence interval 1.2-2.4, p=0.001) after
correction for booking status.

Conclusion: The PMR in our study population is higher
than those in developed countries, and when corrected
for congenital anomalies and extreme prematurity, it is
marginally higher. It was then considerably reduced after
correction for booking status.
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he perinatal mortality rate (PMR) is used as an

indicator of the quality of antenatal and perinatal
care in different institutions and countries. It is also
used to develop mechanisms that reduce avoidable fetal
and neonatal deaths, and for education and training. In
addition, it may reflect the socioeconomic development
of a society.! The PMR depends on a number of factors
and important determinants that have to be taken
into consideration and assessed individually to reach
a satisfactory conclusion on the quality of care issues.
An uncritical application of this indicator in national
and international comparisons can be misleading
and unfair for some centers that deal with high-risk
pregnancies and large numbers of unbooked deliveries.
The corrected PMR is being used by some centers
to overcome the above obstacles in determining the
quality of care based on the PMR; however, in the
developing countries some institutions with a high rate
of unbooked deliveries may undervalue their medical
care facilities when the perinatal mortality is reported.
Numerous reports have related unbooked pregnancies
to high PMR in developing countries,”* with a major
paucity on this issue in Saudi Arabia. In the literature,
there are no available data on the corrected perinatal
mortality in Saudi Arabia or any developing countries.
Thus, the main objective of this study was to determine
the corrected PMR at King Abdulaziz University
Hospital (KAUH), Jeddah, Kingdom of Saudi Arabia,
and to test whether unbooked deliveries affect the PMR.
Furthermore, we aimed to develop a new terminology
called the extended corrected perinatal mortality rate
(ECPMR) as a fair tool to compare the quality of care
at different institutions, particularly in the developing
countries.

Methods. We performed a retrospective chart
review of the medical records for all women who
delivered at KAUH, Jeddah, Saudi Arabia, from
January 2000 through December 2010. The review
included the identification of all cases of perinatal death
that occurred during the study period. The Biomedical
Ethical Research Committee of the Faculty of Medicine
of King Abdulaziz University approved the study.

The World Health Organization (WHO) defines
stillbirth as a “fetal death late in pregnancy,” and allows
each country to define the gestational age at which a fetal
death is considered a stillbirth for reporting purposes.’
Therefore, we elected to define still birth as fetal death
after 24 weeks of gestation after reviewing the threshold
of survival in the neonatal unit in our institution during
the study period. We included all cases of documented
still birth and early neonatal deaths after 24 completed
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weeks of pregnancy and/or a birth weight of more than
500 g. Exclusion criteria included birth weight less than
500 grams, gestation age less than 24 complete weeks
by accurate date, or early ultrasound and neonatal death
beyond 7 daysoflife. All cases of perinatal death identified
from the maternal records were cross-referenced with
the labor and delivery records, neonatal intensive care
unit (NICU), special baby care unit (SCBU) and the
nursery to ensure that all cases of perinatal deaths were
recorded. The charts of both mothers and neonates of
all cases of perinatal deaths were critically reviewed, and
information regarding the gestational age, neonatal birth
weight, type of congenital anomalies, and the maternal
booking status were extracted.

The estimated gestational age wasbased onan accurate
last menstrual period, early ultrasound or both. Severe
congenital anomalies were defined as anomalies that
were not compatible with life based on perinatologist
and neonatologist consensus during periodic perinatal
meetings. Booking status was defined based on whether
a woman had been attending antenatal visits at our
hospital or not. Women who had had no prior antenatal
care during pregnancy, or had had less than 2 antenatal
visits at our clinics, or who had been referred to the
emergency department with no antenatal record from
any other medical facilities were classified as unbooked.

The crude PMR was calculated as the number of
stillbirths and early neonatal deaths in the first 7 days
of life per 1000 total births per year. The PMR was
then corrected for congenital anomalies and reported
to determine the impact of congenital anomalies on
the PMR. This was followed by correction for severe
prematurity and birth weight to report the standard
known corrected PMR. The corrected PMR  was
defined as the number of still births and early neonatal
deaths per 1000 total births after the exclusion of cases
of severe congenital anomalies and severe prematurity.
In an advanced step, the corrected PMR was further
corrected for maternal booking status and reported.

Statistical analyses. The Statistical Package for Social
Sciences (SPSS Inc., Chicago IL, USA) version 16 was
used for descriptive analysis and tests of significance.
Chi-square test was used to compare variables. Values
were considered significant when p<0.05. Odds ratio
and 95% confidence interval (CI) were calculated
and reported to compare the different groups when
appropriate.

Results. In the 11-year interval from January 2000
to December 2010, a total of 45,279 deliveries were
recorded at KAUH; the total number of births was
46,677 when multiple pregnancies were taken into
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account. Seven hundred and seventy-one perinatal
deaths were reported during the study period; 523
(67.8%) were intrauterine fetal deaths, and 248 (32.2%)
were early neonatal deaths.

The crude PMR in the study population was 16.5
per thousand per year. Further analysis of the data based
on yearly statistics showed some difference among the
years studied, ranging from 12.7 to 20.0 per 1000, with
a biphasic change in the first 6 years, and a plateau
pattern in the last 5 years of the decade (Figure 1).
Among the 771 cases of perinatal deaths, 154 (20%)
were related to major lethal congenital anomalies. The
PMR after exclusion of congenital anomalies was 13.2
per 1000 total births (OR, 2.96 and 95% CI: 1.42-
3.1). Mortalities related to severe prematurity and low
birth weight were reported in 103 (13.4%) of the cases.
The actual corrected PMR at KAUH after excluding
cases of severe prematurity and congenital anomalies,
revealed a rate of 11.0 per 1000 per year in the last
decade. During the study period, the total births for
unbooked mothers were 7520, and the rate of unbooked
deliveries was 16%. The number of perinatal deaths
among the unbooked women was 215. The calculated
crude perinatal mortality in this group was 28.59 per
1000 total births. The difference between the PMR in
booked (16.50 per 1000) and unbooked pregnancies
(28.59 per 1000) was statistically significant (OR: 2.6;
95% CI: 1.2-2.4; p=0.001).

The amalgamation of the 3 reported factors that
affect the PMR, namely, congenital anomalies, severe
prematurity, and low birth weight, and unbooked
deliveries resulted in a calculated PMR of 6.4 per
1000 per year, with a statistically significant reduction
of the PMR (p=0.004). Table 1 represents a stepwise
description of the PMR after consideration of the stated
factors and the tests for significance per year.

Discussion. It has been estimated that perinatal
mortality is blamed for 7% of the total global burden of
the disease.® Ninety-eight percent of the deaths occur in
the developing countries.”® Monitoring of the PMR is
an essential step in the development and improvement
of the quality of medical care in these countries. The
WHO reports on the PMR are global estimates for
certain countries and testing the health care in the
country in general does not give an accurate depiction
of the variable health care facilities in different parts of
the country, or even sometimes within the same city.
Fair comparison of the perinatal mortality among
different centers is an intricate task because of the
utilization of different definitions in different centers or
even in the same country. The PMR is largely affected
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by various factors, including the availability of timely
accurate prenatal diagnosis and pregnancy termination
facilities, population acceptance of termination of
congenitally malformed fetuses, and the availability of
NICU with qualified personnel. The corrected perinatal
mortality was introduced to the clinical practice to
overcome the above obstacles in determining the quality
of care based on the PMR.

The current study introduces a conceptual model
for a fair determination of the PMR among different
institutions in developing countries with a high rate
of unbooked deliveries. This model illustrates the
relationship between the quality of antenatal care,
perinatal care, and the major risk factors for perinatal
mortality, and how these may affect the reporting of
perinatal mortality rates among different institutions
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Figure 1 - The Crude Perinatal Mortality Rate (PMR) at King Abdulaziz
University Hospital, Kingdom of Saudi Arabia (2000-2010).

Table 1 - The extended corrected perinatal mortality rate calculated on
yearly bases.

Year PMR CPMR The extended P-value
corrected PMR

2000 15.58 8.9 7.63 0.011
2001 15.03 11.34 8.97 0.001
2002 12.71 7.34 3.59 0.01
2003 14.0 10.35 7.3 0.03
2004 18.01 11.44 7.4 0.02
2005 20.0 14.87 8.97 0.001
2006 16.43 10.69 7.56 0.013
2007 17.86 12.5 8.42 0.002
2008 19.78 14.55 9.77 0.01
2009 17.91 11.78 6.83 0.003
2010 19.8 10.55 3.88 0.001

PMR - crude perinatal mortality rate, CPMR - corrected perinatal
mortality rate, ECPMR - extended corrected perinatal mortality rate
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within the same country. It also indicates how the
differences in health care facilities, availability, practices
and the continuity ofantenatal care influence the ultimate
mortality figures reported by an individual center. The
available data on corrected PMR were collected from
studies with different objectives and endpoint targets.
Furthermore, the data collected on the corrected PMR
from developed countries were also reported within the
context of the perinatal mortality rates. Although the
crude PMR was not one of the primary objectives of
the current study, the lack of recent data on PMR in
Saudi Arabia led us to report the perinatal mortality in
a single tertiary care center in the Western Province of
Saudi Arabia.

The crude PMR in our institution was 16.5 per 1000
per year for the study period, which is lower than reports
in a small study from the Eastern Province of Saudi
Arabia with a total number of births reported as 2,596,
and the PMR 0f26.2 per 1000.” The PMR in the current
study was significantly lower than what was reported in
some Asian and African countries. Two different studies
from Pakistan showed a perinatal mortality of 97.2 and
124.0 per 1000.'*"" Ekure et al'* reported the PMR in
Nigeria to be 84.6 per 1000, while Fawole'" reported a
figure of 78.0 per 1000 in the same country. The PMR
in Burkina Faso as reported by Diallo et al' was 79
per 1000. Reports from developed countries showed a
lower PMR. In a recent review from the Netherlands,
the overall PMR was 10.1 per 1,000 total births over
the period 2000-2004."” In Norway, the PMR was
10.7 per 1000, and the Scottish Perinatal and Infant
Mortality and Morbidity Report 2009 showed a PMR
of 7.4 per 1000 births.”” The Perinatal Mortality 2009
report published recently by the Centre for Maternal
and Child Enquiries (CMACE) in the United Kingdom
showed that in 2009 the PMR was 7.6 per 1,000 total
births in 2009.'"® The above data indicate that the
PMR in Saudi Arabia is better than that reported in
developing countries, but further efforts are needed to
match the rates in developed ones.

In developed countries, timely and accurate prenatal
diagnosis followed by termination of anomalous
pregnancies may have reduced the PMR by up to
50% in some settings. In a large screening prenatal
ultrasound trial in Finland," a 50% reduction in PMR
was reported in women who were randomly selected
to receive ultrasound screening between 16 and 20
weeks gestation compared to controls who received
standard care (4.6 versus 9.0 percent)."” The principle
of pregnancy termination in general is not accepted
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in Saudi Arabia for religious and social reasons and as
such the reports on perinatal mortality are significantly
affected by anomalous fetuses. The corrected PMR after
eliminating congenital anomalies and the global factor
affecting the PMR, which is, severe prematurity may
be a better reflection of the PMR in the country. The
corrected PMR in the current study was 11.0 per 1000
births per year. Congenital anomalies seemed to have a
stronger impact on the PMR than severe prematurity
as the exclusion of cases of congenital anomalies alone
reduced the rate from 16.5 to 13.2 per 1000, with a
statistically significant difference. The Scottish Perinatal
and Infant Mortality and Morbidity Report 2009
showed a PMR of 7.4 per 1000 births. After excluding
congenital anomalies and severely premature newborns,
the corrected PMR was 3.9."7

A major review of 176,620 non-anomalous births on
trends in the perinatal mortality in Ireland by Mahony
et al”” revealed that the corrected perinatal mortality fell
from 10.6 in 1984 to 7.4 per 1000 in 2007 (»<0.001).*°
When the PMR in this study is compared with the
corrected PMR reported in developed countries, it is
observed that there is a wide gap between the figures,
which in our opinion may be narrowed if the principle
of pregnancy termination for congenital anomalies was
accepted. Unfortunately, in the literature there is no
study that reported the corrected PMR in a developing
country. The lack of antenatal care may be related to
the nationwide quality of care, or to the quality of care
within an established health care system; however, it
may not accurately reflect the quality of care within
institutions since there are many factors that may affect
the number of pregnant women booked for antenatal
care, including the availability of easy accessibility to
health care facilities, socioeconomic status, level of
education, and some social and personal beliefs.

The rate of unbooked deliveries in our institution
was 16%. A substantial number of perinatal deaths
occurred in this group; 215 cases representing 27.95%
of all perinatal deaths. The PMR dropped to 6.4 per
1000 after further correction for unbooked status this
reduction was statistically significant (OR of 2.6, 95%
Cl: 1.2-2.4, p=0.001) even when it was calculated on a
yearly bases (Table 1).

Data on the influences of lack of timely and effective
antenatal care on the PMR in the developing countries
are persuasive. Mutihir et al reported a PMR of 260
per 1000 among unbooked deliveries in Nigeria. In
a prospective study conducted in Nigeria, Owolabi et
al? found that the PMR among unbooked mothers was
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significantly higher than in booked mothers (p=0.001).
Similar results reported from Nepal by Pokharel et al’
showed that the perinatal mortality was 3 times higher
in unbooked mothers.

Based on the above findings, we introduce the term
extended corrected perinatal mortality rate (ECPMR),
which takes into account congenital anomalies, severe
prematurity, and maternal booking status. The ECPMR
is meant to be used as a fair comparative tool in
reporting the PMR, thereby testing the quality of care
among different institutions and health care facilities
within the same country or in different countries with a
similar socioeconomic status and health care system. It
is not intended to test the health care system in different
countries.

This study had some limitations. First, some patients
may have had antenatal visits in different health care
facilities and presented to us in active labor without
antenatal records; those patients were considered as
unbooked. Second, some cases diagnosed to have
lethal malformations in our hospital delivered in
other institutions and no data were available on those
cases. Finally, cases with lethal anomalies that survived
beyond the early neonatal period were not included in
the analysis. The strengths of the current study lie in the
fact that data for anomalous fetuses that delivered in
our institution were available for analysis. In addition,
we used a cross-referencing module in data collection
to avoid duplication of cases and reduce the likelihood
of missing cases and to define perinatal deaths, birth
weight, and gestational age instead of using the data
alone. The implications of the current study based on the
identification of certain factors that are associated with
increasing perinatal mortality rate, are that the utilization
of the current findings may help in the reduction of the
PMR within institutions with high rates of unbooked
pregnancy through advocating perinatal care services
for pregnant women. It also provides a good tool for an
accurate and fair comparison of the perinatal mortality
care within these institutions.

In conclusion, the corrected PMR in our study
population is slightly higher than those reported in
developed countries. The PMR after exclusion of cases
of congenital anomalies and severe prematurity is
considerably reduced after further correction for booking
status. The derived term, ECPMR, may be beneficial
in comparing the quality of care among different
institutions particularly in developing countries with
high rates of unbooked deliveries.

658  Saudi Med J 2012; Vol. 33 (6)

WWW.Smj.org.sa

SMJ June 2012.indb 658

Acknowledgment. 7he authors would like to acknowledge the
valuable contribution of Dr. Faisal Kashgary from the Department of
Obstetrics and Gynecology, and Dr. Princila Mukoko, Clinical Research
Unit, King Abdulaziz University Hospiral, Jeddah, Kingdom of Saudi
Arabia.

References

1. Yu VY. Global, regional and national perinatal and neonatal
mortality. J Perinat Med 2003; 31: 376-379.

2. Owolabi AT, Fatusi AO, Kuti O, Adeyemi A, Faturoti SO,
Obiajuwa PO. Maternal complications and perinatal outcomes
in booked and unbooked Nigerian mothers. Singapore Med |
2008; 49: 526-531.

3. Pokharel HP, Lama GJ, Banerjee B, Paudel LS, Pokharel
PK. Maternal and perinatal outcome among the booked and
unbooked pregnancies from catchments area of BP Koirala
Institute of Health Sciences, Nepal. Kathmandu Univ Med ]
(KUM]J) 2007; 5: 173-176.

4. Mutihir JT, Nyiputen YA. The unbooked patient: a lingering
obstetric pathology in Jos, Nigeria. J Obstet Gynaecol 2007; 27:
695-698.

5. World Health Organization. Definitions and indicators in
Family Planning Maternal & Child Health and Reproductive
Health. Geneva: World Health Organization; 2001.

6. Cifuentes J, Bronstein J, Phibbs CS, Phibbs RH, Schmitt SK,
Carlo WA. Mortality in low birth weight infants according to
level of neonatal care at hospital of birth. Pediatrics 2002; 109:
745-751.

7. Stanton C, Lawn JE, Rahman H, Wilczynska-Ketende K, Hill
K. Stillbirth rates: delivering estimates in 190 countries. Lancet
2006; 367: 1487-1494.

8. Ahman E, Zupan J. Neonatal and Perinatal Mortality Country,
Regional and Global Estimates 2004. Geneva (Switzerland):
World Health Organization; 2007.

9. Al-Mejhim F, Abu-Heija AT. Perinatal Mortality at King Fahd
University Hospital, Eastern Province, Saudi Arabia. PAN Arab
Medical Journal 2006; 5: 24-26.

10. Korejo R, Bhutta S, Noorani KJ, Bhutta ZA. An audit and
trends of perinatal mortality at the Jinnah Postgraduate Medical
Centre, Karachi. J Pak Med Assoc 2007; 57: 168-172.

11. Ghazi A, Ali T, Jabbar S, Siddiq NM, Lata S, Noren S, et al.
Perinatal mortality contributors in singleton gestation. J Coll
Physicians Surg Pak 2009; 19: 711-713.

12. Ekure EN, Ezeaka VC, Iroha E, Egri-Okwaji M. Prospective
audit of perinatal mortality among inborn babies in a tertiary
health center in Lagos, Nigeria. Niger J Clin Pract 2011; 14:
88-94.

13. Fawole AO, Shah A, Tongo O, Dara K, El-Ladan AM,
Umezulike AC, et al. Determinants of perinatal mortality in
Nigeria. Int ] Gynaecol Obstet 2011; 114: 37-42.

14. Diallo AH, Meda N, Zabsonré E, Sommerfelt H, Cousens
S, Tylleskir T. Perinatal mortality in rural Burkina Faso: a
prospective community-based cohort study. BMC Pregnancy
Childbirth 2010; 10: 45.

15. Tromp M, Eskes M, Reitsma JB, Erwich JJ, Brouwers HA,
Rijninks-van Driel GC, et al. Regional perinatal mortality
differences in the Netherlands; care is the question. BMC Public
Health 2009; 9: 102.

6/11/12 12:17:30 PM



The corrected perinatal mortality rate ... Bondagji & Kasim

16. Anda EE, Nieboer E, Wilsgaard T, Kovalenko AA, Odland J@.

17.

Perinatal mortality in relation to birthweight and gestational
age: a registry-based comparison of Northern Norway and
Murmansk County, Russia. Paediatr Perinar Epidemiol 2011;
25:218-227.

Information Services Division NHS Scotland. Scottish perinatal
and infant mortality and morbidity report 2009. NHS Quality
Improvement Scotland (NHS QIS) reproductive Health
Programme. Edinburgh (UK): NHS Scotland; 2011.

18.

19.

20.

Centre for Maternal and Child Enquiries (CMACE). Perinatal
Mortality 2009. London (UK): CMACE; 2011.
Saari-Kemppainen A, Karjalainen O, Yléstalo P, Heinonen OP.
Fetal anomalies in a controlled one-stage ultrasound screening
trial. A report from the Helsinki Ultrasound Trial. J Perinat
Med 1994; 22: 279-289.

Mahony R, Foley ME, O’Herlihy C. Current trends in Irish
perinatal mortality. Ir Med ] 2010; 103: 167-168.

Related Articles

Bondagji NS. Rhesus alloimmunization in pregnancy. A tertiary care center experience in
the Western region of Saudi Arabia.. Saudi Med J2011; 32: 1039-1045.

Lorenz JM. Survival and long-term neurodevelopmental outcome of the extremely
preterm infant. A systematic review.. Saudi Med J 2011; 32: 885-894.

Al-Sunaidi M, Al-Shahrani MS. Fetomaternal and neonatal outcome of triplet pregnancy.
Promising results. Saudi Med J2011; 32: 685-688.

SMJ June 2012.indb 659

Saudi Med J 2012; Vol. 33 (6) 659

WWW.Smj.org.sa

6/11/12 12:17:31 PM



