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ABSTRACT

Perinatal mortality in Oman is not known and has not been 
documented before. This study was undertaken between 1987 and 
1988 with the objective of determining perinatal mortality and 
morbidity and to identify the major causes.

The study was carried out in two stages. In the first part, 
data was collected from 10 district hospitals from all the 
main regions, with a view to examining the birth distribution, 
the incidence of low birthweight, the still birth rate and the 
perinatal mortality rate in the different regions in Oman.

In the second part, data was collected from 3 preselected 
hospitals amongst the previously studied areas, to examine the 
different maternal, antenatal and infant factors and their 
relationship with the outcome of pregnancy.

The average perinatal mortality rate was found to be around 
21/1000 births and the still birth rate 15.4/1000 births.

More than 60% of perinatal deaths were due to still births. 
The major factors for perinatal mortality were birth asphyxia, 
macerated still births, prematurity and low birthweight, and 
congenital malformations.

The main causes of morbidity were prematurity and low birth 
weight, birth asphyxia, neonatal sepsis, jaundice, respiratory 
distress and congenital malformations.

In order to reduce perinatal mortality and morbidity further, 
it is recommended that priority should be given to the 
obstetric and perinatal services in Oman.
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CHAPTER 1 : BACKGROUND

1.1 GEOGRAPHY

The Sultanate of Oman occupies the south-eastern corner of the 
Arabian Peninsula, and has a coastal line stretching almost 
1, 700 km from the Straits of Hormuz in the North to the 
frontier with the Peoples Democratic Republic of Yemen in the 
South.

It has borders with Saudi Arabia and the United Arab Emirates 
in the West; with the Peoples Democratic Republic of Yemen in 
the South; with the Straits of Hormuz in the North and with 
the Arabian Sea in the East.

The total area of the Sultanate of Oman is approximately
300,000 sq km which includes 246,000 sq km (82%) of "wadi" 
(valleys) and desert areas, 45,000 sq km (15%) of mountains, 
and 9,000 sq km (3%) of coastal plains.

1.2 CLIMATE

The climate is varied. In summer it is hot and dry in the 
interior, and hot and humid along the coast, with a temperate 
year-round climate only in the higher regions. Rainfall is 
low (averaging around 80-100mm per year) and erratic. The 
climate in the south is more pleasant, and is characterised by 
heavy monsoon rains in June-September.

The maximum temperature may exceed 41 degrees Celsius in 
summer and the lowest in winter may reach around 17 degrees 
celsius.
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1.3 POPULATION

No official census has been carried out previously in Oman 
but estimates put the country's population at 1.64 million of 
which 1.35 million are Omani (82%) and 270,000 are expatriates 
(18%). About 35% of the population live in the urban regions 
and about 65% live in the rural areas consisting of small 
communities and villages throughout Oman. The population is 
mainly concentrated in the capital area, Batinah, the Hajjar 
mountains and Dhofar in the south.

The age and distribution of the population, as estimated by a 
recent household survey (1988) is shown below:

Table 1.1
Age and Sex Distribution of Population

Age group Male 
% of total

Female 
% of total

Total 
% of total

0 1 A I-* 4 4 4
1-4 16 17 17
5-9 18 18 18
10-14 14 14 14
15-44 37 35 36
45+ 11 12 12

Total 100 100 100

About one half of the population belongs to the age group 0-14 
and 35% of the females belong to the reproductive age group 
15-45 years. Only about 12% of the population are older than 
45 years.
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1.4 ECONOMY

The economy of the country is heavily dependent on oil which 
accounts for approximately about 90% of the national revenue. 
However, more recently a high priority has been given to 
diversification of the economy. Private enterprises are very 
much encouraged particularly in agriculture, fishing, 
manufacturing and banking.

1.5 ADMINISTRATION

Administratively the country is divided into seven regions and 
51 wilavats (governorates). Muscat is the national capital 
and Salalah is the administrative centre of the southern 
region. The centres for the other regions are shown in Table 
1 .2 .

Each wilavat (governorate) is headed by an appointed wali or 
governor. The walis fall under the jurisdiction of the 
Ministry of Interior. The wilavat system provides an 
efficient network through which administrative, legal and 
executive decisions made at the national level can be 
implemented throughout the country. The walis play an 
important central role in the national development.
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Table 1.2
Administrative divisions into regions

Region Centre No of wilayats No of
Villages/Towns

MUSCAT Muscat 2 124
SOUTHERN Salalah 8 64
INTERIOR Nizwa 9 256
SHARQIYA Ibra 11 386
BATINAH Sohar 12 594
DHAHIRA Buraimi 5 302
MUSANDAM Khasab 4 172

TOTAL 51 1898

1.6 SOCIAL AFFAIRS

Oman enjoys the benefits of a cohesive society based on 
natural and social traditions that date back thousand of 
years. Islam is the religion of the entire population and is 
the cohesive force that binds Oman to the rest of the Arab and 
Muslim world.

Women in Oman have always played a major and vital role in 
family and home life both in urban and rural regions. Along 
with assuming responsibility for running the household and for 
child rearing, women are also active in their immediate 
micro-economy, particularly in farming and livestock.

Due to the advent of universal education Oman is undergoing 
significant changes, and women are playing increasingly more 
important roles in the public sector and in the government.

The Directorate-General for Women's and Children's Affairs at
the Ministry of Social Affairs seeks to improve the social and 
economic status of Omani women. Its top priority is to
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enhance the awareness of mothers about child and family care 
issues and issues related to women's own nutrition and health.

Many of the activities of the Directorate-General for Women's 
and Children's Affairs are undertaken through the Omani 
Women's Association (OWA), a government supported non
governmental organization (NGO) with 11 local branches 
throughout the country. OWA activities include operating 
centres for disabled children, nurseries and pre-school.

In 1976 the Ministry of Social Affairs launched the National 
Community and Development Programme (NCDP) which aims at 
raising the living standards of women and emphasises the 
development of women in the family and in the community as 
pivotal. Launched with the technical help of United Nation 
Development Programme (UNDP) and United Nation Children Funds 
(Unicef), the National Child Development (NCDP) works in 15 
wilavats throughout the Sultanate organizing training and 
literacy courses, lectures, field visits and the development 
of local women's groups.

1.7 EDUCATION

The Government provides free primary, preparatory, secondary 
and higher education to all Omani children. The growth of the 
educational system has been one of the outstanding features of 
the country's development. Primary education begins at the 
age six, followed by three years of preparatory and three 
years of secondary schooling in either literary or science 
subjects. The country's first University, the Sultan Qaboos 
University, was inaugurated in 1986.

There are three technical Schools, for Agriculture, Industry 
and Commerce. These run three-year courses, similar to the 
secondary schools for general education. At the same level 
are eight Islamic Schools where emphasis is placed on 
religious studies. In addition, there are five Teachers 
Training Colleges offering two-year post-secondary education
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courses at the end of which successful students qualify as 
primary school teachers. Secondary school teachers need to 
graduate from the 4 year post-secondary course at the 
University College of Education.

Literacy rates in Oman have improved substantially as a result 
of an active Adult Literacy Programme although the rate of 
illiteracy still remains high with an average of about 50% of 
those over 15 years being illiterate. The adult literacy rate 
is 60% for males and 35% for females.

1.8 OMAN'S MASS MEDIA

It is estimated that around 85% of the country's population 
have access to television viewing and virtually all households 
have radios.

There are three national daily newspapers published in the 
Sultanate with fairly wide readership; two are in Arabic, one 
in English. In addition there are several weekly newspapers 
and magazines, which include a "family Magazine" and a 
"Women's Magazine" in Arabic.

The mass media is an important tool in a developing country. 
It can be used to propagate important health information and 
health education messages to the public and the community.
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1.9 THE MINISTRY OF HEALTH

The Ministry of Health (MOH) is the main provider of the 
curative and preventive health care in Oman although the 
Ministry of Defence (MOD), the Royal Oman Police (ROP) and the 
Petroleum Development of Oman (PDO) provide separate health 
facilities for their personnel and their dependents in total 
covering 92% of the country's population (77% by the MOH and 
15% by the other organizations). There are no private 
hospitals in the country, however there are about 300 private 
clinics which give health care for a fee and these service the 
other 8% of the population.

The national health system is administered through the 
Ministry's two main Directorates, the Director General of 
Curative Medicine and the Directorate of Preventive Medicine. 
The Director General of Curative Medicine provides primary, 
secondary and tertiary care through a network of hospitals, 
health centres, maternity centres and mobile clinics. All 
curative health institutions provide also preventive services 
including maternal and child health (MCH) and expanded program 
of immunization (EPI).

The Directorate General of Preventive Medicine administers a 
network of units which conduct preventive programmes including 
maternal and child health services (MCH), environmental 
health, control of communicable diseases and health promotion. 
The control of communicable diseases includes programmes for 
malaria, trachoma tuberculosis control programme (TB), control 
of diarrhoeal diseases (CDD), acute respiratory infections 
(ARI) and expanded programme of immunization.

Until early 1990, the entire health administration including 
the activities in the regions were administered directly by 
the MOH. Following a recent Royal Decree, the MOH started the 
process of regionalization and decentralization of the health 
services to integrate and coordinate the curative and the 
preventive services according to their requirements in the 
different regions.
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Table 1.3
Regional Distribution of Curative Establishments 198 8

Region Hospitals Maternity Centre Health Centre Total

Muscat 8 0 8 16
Batinah 9 1 15 25
Dakhiliya 8 0 10 18
Dhahira 4 1 8 13
Sharqiya 10 0 17 27
Janubia 5 0 26 31
Musandam 3 1 2 6

Total 47 3 86 136

Source: Ministry of Health Report 1988

Table 1.4 
Regional Distribution of Preventive Units

Region Public Public 
Health Health 
Compound Units

Quarantine
Airports

Units
Ports Borders

MCH
centres

Malaria
control

Muscat 3 1 2 2
Batinah 1 12 - - 1 - 3
Dakhiliya 2 9 - - - - 2
Sharqiya 1 17 - - - 1 2
Dhahira 1 6 - - 1 - 1
Janubia 1 8 1 1 - - -
Musandam — 3 — — — 1 1

Total 6 53 2 3 2 4 9

Source: Ministry of Health Report, Oman, 1988
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1.9.1 The Ministry of Health Personnel

Oman relies heavily on expatriate medical staff to operate its 
health system. Of the 7,513 medical and paramedical staff in 
the service at the end of 1988, only 36% were Omani (Table 
1.5) .

Due to the high percentage of expatriates difficulties are 
sometimes encountered, the most important being language 
barriers which hinder both communications with patients and 
the ability to pass health education messages adequately. 
Other inherent difficulties include a high and rapid turnover 
of staff. On the other hand, expatriate staff have been able 
to carry the directives of MOH and have helped in the 
efficient running of the Oman Health Service.

Table 1.5
Distribution of Medical/Health Personnel in MOH (1988)

Personnel Category Percentage Nationals Percentage Expatriate

Physicians 8% 92%
Dentists 26% 74%
Pharmacists 15% 85%
Nurses 12% 88%
Paramedicals 68% 32%

In order to achieve self-sufficiency in the Oman Health 
Service, a Medical Faculty has been established at the Sultan 
Qaboos University from which the first batch of about 50 
medical doctors will graduate in 1993. The Institute of 
Health Sciences was opened in 1982 to train Omani nationals. 
It offers 3 year courses for Registered Nurses, Laboratory 
Technicians, Radiographers and Physiotherapist, and 2 year 
courses for Assistant Nurses. However, at present, a total of 
only 60 students graduate each year from these courses. In 
order to satisfy the requirements of the country, the
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Directorate of Training has planned to increase the number of 
schools, some of which will be situated in the interior so 
that training can be given locally. There is also a 
Continuing Education Programme for further specialised 
training and updating.

1.9.2 Health Status

There has been a remarkable improvement in the health status 
of the population in Oman since the development of health 
services began in 1970. This has been possible due to 
substantial expansion and availability of the health services, 
increased education, improved levels of awareness and a 
successful expanded programme of immunization (EPI), 
complemented by other accelerated social interventions.

The crude birth rate is currently estimated to be around 
44/1000 and the crude death rate is 9.0/1000 (against 
15.7/1000 in 1978). The infant mortality rate dropped from 
64/1000 in 1980 to about 34/1000 in 1988. According to the 
Child Health Survey (CHS, 1989) the infant mortality is 
31/1000 live births while the under five mortality rate (U5MR) 
is around 38/1000.

The fertility rate remains high at around 7 with an average 
family size, according to the Child Health Survey (CHS 1988), 
of about 6 persons per family. The life expectancy for both 
sexes together was 55 in 1988 against 49.7 years in 1984 
(Table 1.6).
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Table 1.6
Estimated Omani National Population Statistics 1980 - 1989

Estimated Vital Rates

YEAR

BIRTH 
RATE 
(PER 100 
POPULATION

INFANT 
MORTALITY 
(PER 1000 

LIVE BIRTHS)

OVERALL 
MORTALITY 
(PER 1000 
(POPULATION)

NATURAL
INCREASE
RATE
(%)

1980 57 64 11 4.6
1981 51 59 9.9 4.7
1982 57 55 9.0 4.8
1983 57 51 8.3 4.9
1984 56 48 7.7 4.8
1985 54 45 7.1 4.7
1986 52 42 6.6 4.5
1987 50 38 6.2 4.4
1988 49 34 5.8 4.3
1989 47 31 5.4 4.2

SOURCES

1. Birth rates:
The results of applying the age specific fertility rates found 
in the 1988 Maternal and Child Health Survey to the estimated 
age/sex distribution of the population.

2 . Infant mortality rates:
55 in 1982 and 45 in 1985 (Child Mortality Survey)
34 in 1988 (Maternal and Child Health Survey 1988) 
Interpolation and extrapolation for other years

3. Overall mortality:
The results of applying the West life tables to the estimated 
age/sex distribution of the population (HEALTH INFORMATION, 
MINISTRY OF HEALTH JULY 1990)



In the absence of compulsory registration, no reliable data on 
the causes of mortality are available. Hospitals are the only 
source of such data. According to the MOH statistics the 
leading causes of mortality (Table 1.7) among infants (under 
1 year old) are, "certain conditions originating in the 
perinatal period" accounting for 52% of deaths. Congenital 
anomalies, septicaemia and pneumonia follow next. The leading 
causes of child mortality (1-14 years) includes Intracranial 
and internal injuries (15%), malignancy and septicaemia.

Table 1.7
Leading Causes of Mortality (in Hospital cases 1987)

Conditions Percentage of all deaths 
for each group

(a) Infants (Under 1 vear)

- Certain condition originating in 
perinatal period

52.3

- Congenital anomalies 15.1
- Pneumonia 1.1
- Septicaemia 7.2
- Meningitis 4.7

(b) Children (1-14 vears)

- Intracranial and internal injuries 15.0
- Septicaemia 11.5
- Malignant Neoplasm 9.4
- Circulatory system disease 7.9
- Leukaemia 5.0
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1.9.3 The Directorate of Preventive Services

The Director General of Preventive Services is responsible for 
the running of all primary health care programmes which 
include:

1. National Health Programme
2. Malaria Control
3. Health Education
4. Environmental Health
5. Public Health
6. Quarantine Services

The National Health Programme (NHP) is part of the Directorate 
of Preventive services and is responsible for a number of 
primary health programmes notably the expanded immunization 
programme and maternal and child health services.

1.9.4 The National Health Programme

The National Health Programme (currently known as the 
Department of Family Health) was formed initially with a 
primary responsibility for improving the immunization 
programme. The NHP has since become responsible for a number 
of important primary health programmes which include:

1. Expanded immunization programme (EPI)
2. The Maternal and Child Health Services (MCH)
3. Prevention of Blindness/Eye Health Programme (PBP)
4. Tuberculosis control programme (TBC)
5. Control of Diarrhoeal diseases (CDD)
6. Acute Respiratory Infection control programme (ARI)
7. School Health services
8. Communicable diseases

1.9.5 Expanded Immunization Programme (EPI)

Immunization is recognized as one of the most cost-effective 
primary health care programmes against disease. In
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recognition of this importance the World Health Organization 
(WHO) established the expanded immunization programme in 1974. 
During the early 1980s, 5 million children died and another 5 
million were disabled in developing countries as a result of 
the six vaccine-preventible diseases. Since then substantial 
progress has been made with thousands of lives being saved.

In Oman the EPI programme was launched in 1981. In 1984 an 
accelerated immunization programme was initiated and 
immunization was given greater importance in the health 
services. Table 1.8 illustrates the immunization uptake from 
1981 to 1989.

The main features of the NHP immunization programme (EPI) have 
been:

1. To immunise all children under one year of age against 
the six preventible childhood diseases.

2. To offer immunization service 24 hours a day in all the 
Ministry of Health institutions.

3. To use every contact of a child with the health delivery 
system as an opportunity to check the immunisation status 
and bring up to date any immunisation doses missed.

4. To improve coverage by defaulter retrieval and visiting 
distant and inaccessible communities through the NHP 
outreach teams.

5. To investigate and instigate control measure when an 
outbreak occurs.
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Table 1.8
Immunization Coverage by Age of 1 Year 1981 to 1989

The estimated live births have been calculated from new, 
standardized, estimates of the Oman population, the birth rate, the 
IMR.

Year Estimated Type of Immunization
live BCG DTP-1 DTP-3 Measles
births % % % %

1981 44.4 52 24 11 7
1982 45.7 70 61 25 25
1983 47.1 79 63 32 35
1984 48.6 80 82 46 54
1985 49.0 95 95 62 67
1986 50.6 100 100 83 80
1987 52.2 94 98 88 86
1988 53.9 91 93 87 85
1989 52.6 94 95 93 91

BCG Denominator........................equals 100% of
Target population
DPT/OPV 1 & 2 Denominator...............equals 100% of
Target population minus 50% of infant deaths
DPT/OPV 3 & Measles Denominator .......  equals 100% of
Target population minus 100% of infant deaths 
Target (Denominator) » BCG at birth + 5% minus 
{IMR (30 per 100) } + 2000 (Born outside Oman)

Every infant and child is supposed to visit a health service 
at least once a month and is then screened for its 
immunization status. Additionally, when a child comes into 
contact with a hospital or is admitted for any reason it is 
not discharged without its immunization status being brought 
up to date.
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As a result of the above policies, the immunization uptake has 
improved from 40% in 1984 to above 90% in 1989 (Table 1.8 and 
Figure 1) . This increase in the immunisation coverage has 
resulted in a drastic reduction in the number of cases of the 
six childhood diseases. For example, reported measles cases 
have dropped from around 9,000 cases in 1984, to 216 cases in 
1989, while whooping cough has dropped from 1,000 cases in 
1984 to only 25 cases in 1989. No neonatal tetanus cases were 
reported in 1989.

Despite an excellent immunization programme and a very high 
uptake rate in 1988-1989 Oman experienced a polio outbreak 
involving a total of 122 cases following which a team of 
consultants from WHO-CDC undertook extensive epidemiological 
and serological studies to determine the reasons for the 
outbreak. As a result of this, the immunization schedule for 
children was revised while more studies on immune response of 
the community were being carried out. Furthermore because of 
the high carrier rate of Hepatitis B, Hepatitis B vaccination 
has been introduced in the normal child immunization 
programme. The estimated Hepatitis B carrier rate is 2%-7%. 
This figure was arrived at from analyses of blood collected 
from blood donors and from samples acquired from antenatal 
clinics. According WHO classification, Oman falls under the 
category of Intermediate Range and this was the justification 
for starting a Hepatitis B Immunization programme.

r

The immunization schedule for children under two years is 
shown in Table 1.9.
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Figure 1.0
Immunization coverage by age of 1 year 1980 to 1989
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Table 1.9
Immunization schedule for the newborns to children under two years

Age Vaccine

At birth BCG
OPV
HBV-1

6 weeks OPV-40(40 days after birth)
HBV-2

3 months DPT/OPV 1st dose

5 months DPT/OPV 2nd dose

7 months DPT/OPV 3rd dose
HBV-3

19 months DPT booster
OPV booster

9 months Measles

Hepatitis B vaccine first dose 
Hepatitis B vaccine second dose 
Hepatitis B vaccine third dose
Oral polio vaccine before discharge from hospital 
Oral polio vaccine at 40 days old or approximately 
6 weeks
(The above two OPV doses are extra to the normal schedule 
of the three OPV doses OPV-1, OPV-2, OPV-3.)

HBV-1
HBV-2
HBV-3
OPV
OPV-40
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1.9.6 The Maternal and Child Heath Services

In order to coordinate the MCH services a committee (MCH) was 
formed in 1986. This committee is responsible for the 
planning and reorganization of all the MCH services which 
primarily are:

1. Provision of standardized Antenatal Care ANC) throughout 
the Sultanate.

2. Perinatal and Postnatal Care.
3. Care of the child during the first 5 years of life 

(Comprehensive Child Health Care).

1.9.7 The Antenatal Care

The MOH is now providing comprehensive standardized antenatal 
care in all Ministry of Health institutions. The Antenatal 
care system, policies and procedures are laid down in standard 
operating procedures which are distributed throughout all 
hospitals and health centres, including non-MOH health 
institutions and private clinics. Each mother who attends for 
an antenatal checkup is registered (Master Antenatal Register) 
and is given a "green" antenatal card (ANC) which contains all 
the pregnancy details and a record of any other significant 
medical problems. The "green" ANC card is carried to any 
institution the woman attends. This ensures continuation of 
care if she seeks medical advice in another health 
institution.

During the antenatal visits, health education is given and 
every pregnant woman receives immunization against tetanus. 
This policy has resulted in completely eliminating neonatal 
tetanus in Oman.
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1.9.8 The Child Health Programme

Comprehensive child health care is also now undertaken in all 
health institutions. Each newborn child (as of August 1st 
1988) is registered in the master Child Health Register (CHR) 
and is given a Child Health Card (CHC) which is a 
comprehensive record of the child for the period of five 
years. It includes birth details, immunisation record, 
developmental assessment, growth monitoring and a record of 
any other medical problems. This card is retained by the 
parents and helps to make the parents aware of the child's 
progress and to take more responsibility for the health and 
welfare of their child. The child health card is updated as 
the child grows.

Both the two master registers, Antenatal Master Register (ANR) 
and the Child Health Register (CHR) ) which are held at the 
"parent institution" of the mother and the child - (a hospital 
where the child and the mother would be regularly attending 
for immunisation, growth monitoring or follow up and is the 
local health institution of the family) - contain complete 
information on the women and children of that district. They 
form an invaluable record and offer tremendous potential for 
long term follow up of the progress of care for women and 
children.

1.10 The National Women and Child Care Plan (NWCCP)

Through the initiatives of the Ministry of Health (MOH) and 
the NHP an inter-ministerial committee was formed in 1987. 
The National Women and Child Care committee consists of 
members from all Ministries and International agencies. The 
executive body of the NWCCP is the "Task Force" whose main 
responsibility is to coordinate and formulate plans for all 
the Women and Child Care activities at both a ministerial 
level and in the community.
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In 1986 (January) the NWCCP launched a programme called "The 
Child" which concentrated on further improvement of expanded 
immunization programme (EPI) and initiated the strategy for a 
comprehensive child health care plan including growth 
monitoring. Following this successful launch, the NWCCP then 
launched a programme concentrating on the health and other 
aspects of life for women in Oman. The programme was titled 
"The Woman" which focused on women not just as mothers but 
also their position in the society. The objective is to 
improve not just the health of women and children but also to 
improve the quality of life in general.

The NWCCP committee meets once a month to discuss a wide range 
of issues which includes issues from "health matters" to 
"provision of safe water and sanitation". The main advantage 
of this committee is that it is able to act and plan 
strategies of action in a coordinated manner without delay as 
all the Ministries and International Organizations are 
represented.
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CHAPTER 2 : PERINATAL MORTALITY (Literature Review)

2.0 INTRODUCTION

Perinatal and infant mortality are used as indicators of the 
general health of a population and of health care delivery in 
a country.

The term 'perinatal period' was introduced initially in 1936 
by the German Paediatrician Pfoundler who defined the 
perinatal period as the time interval prior to, during and 
after birth, arguing that the period was characterised by a 
peak in the mortality of the fetus and the newborn infant. An 
Australian Paediatrician, Peller, in 1965 suggested that still 
births and deaths during the first week of life should be 
treated as an entity in the analysis because they have common 
causes that differ from the older infant. From the 1940s the 
term perinatal mortality has been increasingly used (Baird 
1954, WHO 1957) and by the end of the 1960s a number of 
comprehensive studies on perinatal mortality had been carried 
out (Kaern 1960, Butler and Alberman 1969, Rantakallio 1969) .

The impetus of attention to perinatal mortality increased with 
the observations that infant mortality rates fell as a result 
of measures to combat deaths due to infectious diseases. Once 
these factors were under control, perinatal mortality was a 
major contributor to the infant mortality. While infant 
mortality fell quite rapidly, perinatal mortality decreased 
less markedly and more slowly compared to infant mortality 
(WHO 1957).
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2.1 DEFINITION Off PERINATAL MORTALITY

Perinatal mortality was defined as the number of deaths within 
the first week of life per thousand births (still births and 
neonatal deaths). In 1977 the World Health Organisation 
recommended a broadening of the term to include all fetuses 
and infants who are delivered weighing at least 500g. If the 
birthweight is unavailable, then the WHO recommends including 
births at a corresponding gestational age (22 weeks) or body 
length (25 cms crown-heel), whether alive or dead. It was 
also recommended that national statistics should include 
fetuses and infants weighing between 500g and lOOOg, for the 
completeness of reporting at lOOOg and over. Inclusion of 
this group of very immature births, however, disrupts 
international comparisons because of differences in national 
practices concerning their registration.

Live Birth
According to the World Health Organisation, live birth is 
defined as the complete expulsion or extraction from its 
mother of a product of conception, irrespective of the 
duration of pregnancy, which after separation breathes or 
shows any evidence of life, such as beating of the heart, 
pulsation of the umbilical cord or definite movement of 
voluntary muscles, whether or not the umbilical cord has been 
cut, or the placenta is attached; each product of a birth is 
consider live born.

Fetal Death
Fetal death is death prior to the complete expulsion of 
extraction from its mother of a product of conception, 
irrespective of the duration of pregnancy; the death is 
indicated by the fact that after such a separation the fetus 
does not breathe or show any other evidence of life such as 
beating of the heart, or pulsation of the umbilical cord, or 
definite movement of voluntary muscles.
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Table 2.1
WHO recommended criteria for births to be included in 
perinatal mortality statistics

Minimum Value for Births to be Births to be
Inclusion included in included in

national perinatal national
statistics
perinatal
statistics

Birthweight if known 500g lOOOg
at least

Otherwise gestational age 22 weeks 28 weeks
at least

Or body length (crown-heel) 25 cms 35 cms
at least

Source: International Classification of Diseases - Ninth 
Revision

2.2 INTERNATIONAL COMPARISONS OF PERINATAL MORTALITY RATES

There are considerably difficulties encountered when perinatal 
data is used for comparison among different countries. This 
is because there are different interpretations of the 
definitions used, the national practices and sources of the 
data are different and these are compounded by the methods of 
collection, processing and presentation. Even when the data 
is available the completeness of the data may be questionable.

Further more there is increasing concern with the currently 
used recommended definitions. For instance the WHO definition 
of live birth calls for the inclusion of very early and 
possibly nonviable fetuses who may show one or two signs of 
life, even after such procedures as termination of pregnancy
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in early pregnancy. On the other hand the criteria themselves 
are subjective and open to various interpretations.

The lower limits of perinatal death also create problems. 
There are variations in the cut off levels used in different 
countries. For instance of the eight countries that 
participated in the WHO perinatal study (WHO 1978) six 
countries used similar definitions of later fetal length of 35 
cms as an alternative to duration of gestation of 28 weeks. 
Austria on the other hand includes fetuses which fail to begin 
natural breathing and have attained a length of 35 cms or 
more. In Norway a notification system of medical registration 
of births which has been in operation since 1967 (Bakketeig 
1975, Bakketeig et al 1979) covers all live births and fetal 
deaths with gestational age of 16 weeks or more. In the 
United States the outcome of pregnancy are usually registered 
beginning with 20 weeks of gestation, although for purposes of 
international comparison the perinatal mortality rates are 
presented in accordance with the conventional WHO definition.

Neonatal intensive care techniques have improved very much 
over the last few years. There is evidence to suggest that 
this phenomenon has contributed to the reduction of perinatal 
mortality in the developed nations. This has resulted in the 
prolongation of life of infants who otherwise would have died 
in the first weeks of life, only to die much later. As a 
result of this some countries such as Australia, have already 
acknowledged this effect by extending the definition of 
perinatal death to include all deaths occurring within four 
weeks of live birth (Chalmers and MacFarlane 1979) .

The problems referred to above all relate to defining 
mortality using crude age-specific mortality. But other 
differences exist also in defining the first week deaths. 
Among the eight countries who participated in the WHO 
Perinatal Mortality Survey were Austria, Cuba, England and 
Wales and Sweden who count deaths within 7 calendar days of 
birth whilst Hungary, Japan, New Zealand and the United Stated
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include deaths within 168 hours of both, which affect the 
counts of perinatal deaths from country to country.

Crude perinatal mortality rates have been criticised because 
they do not take into consideration the varying incidence of 
low birthweights among different populations.

Chalmers (1979) and MacFarlane (1981) emphasised the need for 
more refined measures in examining perinatal mortality and 
stressed the use of birth specific perinatal mortality rates.

The use of birthweight specific perinatal mortality can be 
also very misleading if further adjustments are not made and 
if the birthweight distributions in the different populations 
are not taken into consideration. This problem can be seen 
for instance when one examines the perinatal mortality rates 
with differing birth distribution. For instance the 
birthweight distributions for Norway and Sweden are nearly 
identical, yet Norway has a higher birth specific perinatal 
mortality rate than Sweden (Bakketeig et al 1984) particularly 
for average sized infants weighing 2500g to 4000g. The 
disparity in part can be explained by the differences in birth 
registration rules, whereas in Norway all births of 
gestational ages of 16 weeks or more are included in the 
Norwegian registry, whilst in Sweden births of only 28 weeks 
or more are included in the Swedish birth registry.

As a general rule in population where low birthweight is 
common the perinatal mortality rate among the low weight 
births tend to be lower than in countries where low 
birthweight is less common.

It has been suggested that a more meaningful method of 
comparison of birthweight specific mortality rates is to use 
a reference standard which is more specific for the individual 
country (Rooth 1980). He suggested the use of one, two or 
three standard deviations from the mean for that country.
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Wilcox pointed out more recently that simple standardization 
is biased against the populations with heavier birthweights 
(Wilcox 1983). They suggested a model (Wilcox and Russel 
1986) which uses the frequency distribution of birthweight 
and the curve of weight-specific mortality on a logistic 
scale.

Using this method they could explain the differences when 
comparing the perinatal mortality in low birthweights in 
populations where low birthweights are high.

It is not yet clear, however, whether there is any advantage 
using this newer method over the approaches that also take 
into account other factors such as gestation (Peters 1988) .

2.3 INTERPRETATION OF PERINATAL STATISTICS

Interpretation of perinatal statistics can also present 
difficulties and often have been misinterpreted if they are 
not handled with respect to the problems which surround them 
(Chalmers and MacFarlane) .

The use of crude perinatal rates often has been abused. For 
instance, the crude perinatal rates have been used as 
sensitive measures of the quality and effectiveness of 
perinatal health services but on present evidence it is clear 
that only some of the causes of perinatal mortality are 
amenable to medical intervention. As an example for instance, 
the incidence of certain congenital malformations such as 
anencephaly or neural-tube malformations will determine the 
perinatal mortality rate and there may be differences in the 
geographical distributions of some of these malformations. 
One way to take these two factors into account is to calculate 
the perinatal mortality rate having excluded deaths in infants 
weighing less than lOOOg and those deaths in infants which 
occurred as a result of "lethal" malformations (Mutch et al 
1980) . However, there may be difficulties in the definition 
of what constitutes "lethal malformations".
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The relationship of a rise in mortality with increasing age 
seen after the first pregnancy in cross-sectional data, was 
not been borne out in Norwegian studies of longitudinal data 
on successive pregnancies to the same women (Bakketeig and 
Hoffman 1979) . Much of the increase in mortality seen in 
women of high parity was shown to be due to the fact that 
these women had in the past poor reproductive outcome and the 
high parity was a reflection of "replacement" pregnancies in 
which they ran a higher risk of a second poor outcome.

2.4 CLASSIFICATION OF CAUSES OF DEATH

Several methods of classification have been used to classify 
perinatal deaths.

They can be categorised according to the classifications in 
International Code of Diseases (ICD-9) , or for the purpose of 
comparison, groupings of perinatal deaths by cause have been 
proposed by several authors (Dollfus et al 1990).

The Aberdeen classification (Baird et al 1954) and its various 
modifications have stood the test of time. Baird et al 
promoted the use of classification with 8 categories: cause
unknown (premature), cause unknown (mature), trauma, pre
eclampsia, antepartum haemorrhage, congenital malformations, 
maternal disease and miscellaneous. Some of the original 
categories are now under-represented and others have been 
modified, as in the modifications for the Scottish Perinatal 
Mortality Survey (Mcllwaine et al 1979) and the Northern 
Regional Health Authority Survey.

More recently, Wigglesworth (1980) suggested a classification 
based on five pathological groups and analyzed by birthweight. 
This method has its attraction because of its simplicity.
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The analysis uses five major sub-groups:
1. Normally formed macerated stillborn infants.
2. Congenital malformation (stillborn or neonatal deaths).
3. Asphyxial conditions developing in labour (fresh still

birth or neonatal deaths).
4. Other specific conditions (eg Group B, ii-haemolytic 

streptococcus infection; inborn error of metabolism).

By classifying the perinatal deaths into birthweight groups it 
is possible to compare the different populations by cause of 
death and by birthweight-specific mortality ratios.

2.5 RISK FACTORS TO PERINATAL MORTALITY

Perinatal mortality depends upon socioeconomic factors and the 
quality and availability of medical care. There is a lot of 
data linking social, economic and biological factors with low 
birthweight and mortality.

In the British Perinatal Survey (Butler and Alberman 1969) it 
was possible to identify two broad categories. In one group, 
the perinatal mortality could be avoided by good obstetric 
care and they accounted for about 44% of the cases; in the 
other, a larger group about 56%, mortality was related to 
personal, social and nutritional factors affecting the 
mothers.

2.5.1 Socioeconomic factors

Socioeconomic factors play an important role in the relevance 
of low birthweight infants and a high perinatal mortality. 
Available data shows that the mortality is higher in the 
disadvantaged higher social classes than in social class I and 
social class II.
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There is evidence to show that there is a relationship between 
social class, age, parity and height of women. Women in 
poorer classes fail to reach their full stature as a result of 
being brought up in a poor environment and affected by 
nutrition.

2.5.2 Occupation

Categories of social class are usually based upon the father's 
occupation. In general terms, social class I and II have a 
more favourable educational, social and physical background. 
Father's education itself does not affect mortality directly 
but influences it indirectly and may affect the health of the 
mother. However, maternal occupation has a much more direct 
impact and several studies have shown an association between 
maternal occupation and perinatal survival. Features of 
employment that are associated with a poor outcome are: long 
working hours, standing for a long time, lengthy and difficult 
journey to work, and performing physically tiring work 
(Teitelman et al 1990; Homer et al 1990; Ahlborg et al 1990) .

There is also evidence to show that extensive physical stress 
during pregnancy is associated with a higher incidence of low 
birthweight babies, and that providing a help or rest for the 
mother in the last trimester of pregnancy can improve 
birthweight (Manshande et al 1987) .

2.5.3 Education

Education is closely linked with social class, and can be 
associated indirectly with perinatal mortality.

In the WHO Report on Social and Biological Effects on 
Perinatal Mortality (1978) it was shown that there was a 
consistent inverse relationship between educational level and 
perinatal mortality between Hungary and the United States; 
maternal education was shown to produce a steeper gradient
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than paternal education. Other studies have also shown that 
there is a higher mortality in children of mothers who are 
less educated or illiterate. In developing countries the role 
of maternal education is extremely important. Maternal 
education is the key factor during antenatal care and in 
influencing perinatal outcome.

2.5.4 Ethnicity

Ethnicity seems to play a part in perinatal mortality. 
Several studies have shown that there is a difference between 
racial and ethnic groups and perinatal mortality (Davies 
1980) . Different races and ethnic groups exhibit different 
birthweight distributions and in some communities there is a 
higher incidence of low birthweights and the association with 
mortality may be mediated partly through genetic differences 
in the mother. However, it is likely that differences in 
socioeconomic status (education, occupation or income), and 
other maternal biological factors may influence some of the 
observed differences in low birthweight and mortality rate.

2.5.5 Interprecmancv Interval

Short and long intervals between pregnancies are associated 
with increased risk of adverse outcome in pregnancy.

Usually short interpregnancy interval is linked with 
multiparity and is of greater importance in the developing 
countries where frequent pregnancies, closely spaced, 
aggravates the poor nutritional status and infections 
resulting in poor pregnancy outcome (WHO 1985).

In developed countries, however, the more common situation is 
that of long intervals.

50



Erickson and Bjerkedal (1978) showed some association between 
long intervals and still births and short intervals and 
neonatal mortality. Others have found that long intervals 
were more likely to precede miscarriages (Alberman 1980), 
although the effect was not large.

2.5.6 Maternal Age

The relationship between maternal age and perinatal mortality 
has been studied by many authors and virtually all studies 
have found an increase of mortality with increasing age. This 
relationship has been found over and above the potential 
confounding factors such as parity and social class (Kiely et 
al 1986) . In the WHO (Perinatal Survey), mortality was shown 
to be lowest among mothers in either 20-24 or 25-29 years age 
group, increasing thereafter to a maximum in mothers aged 40 
years or over. Young mothers less than 20 years also had a 
higher mortality and the highest risk was in mothers under 15 
years.

Age is closely related to parity and the effect of the two 
factors acting together alters the age-mortality relationship. 
For first pregnancies and mothers in their twenties the 
mortality was higher than for the second birth and usually the 
third. For those aged 30 and over the risk with the first 
baby tended to be greater and it increased with older mothers. 
High parity was associated with risk at all ages but 
especially among the youngest and oldest (WHO 1978) .
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2.5.7 Parity

The relationship of parity with mortality is well known. 
Several studies have shown a gradient with increasing parity. 
The risk of perinatal death was greater with the first one 
than with the second and subsequent births. The risk was 
shown to be especially high in all the countries which 
participated in the WHO (Perinatal Survey Date 19) after fifth 
births.

2.5.8 Maternal diseases during pregnancy

Perinatal mortality has been influenced by maternal diseases 
in pregnancy. High risks have been shown in mothers who 
suffer complications such as preeclampsia, hypertension in 
pregnancy, and diabetes. A common complication in pregnancy 
is urinary tract infection. In developing countries, malaria, 
anaemia and nutritional deficiencies are more prevalent and 
exacerbate other conditions which may prevail.

The risk of maternal diseases is higher in areas where there 
are poor medical facilities for handling the medical 
complications in pregnancy.

2.5.9 Nutrition in pregnancy

The importance of nutrition to a successful pregnancy outcome 
relates not only to pregnancy itself but also to pre-pregnancy 
nutritional status. This is reflected in the mother's height 
and pre-pregnancy weight. It is well known that severe 
dietary restrictions cause a marked decrease in birthweight. 
During the famine conditions in 1941-43 during the siege of 
Leningrad, in Holland during the 1944-45 winter and during the 
severe period of food shortages in Wuppertal in 1945-6, the 
mean birthweights were depressed, jeopardizing perinatal 
survival. The birthweights improve and rose again when the 
famine period was over.
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Intervention studies have not all had the predicted effect, 
and it is not clear whether birthweight increments achieved 
via supplementation programmes are associated with decreased 
mortality and morbidity.

Energy supplementation during pregnancy seems to be beneficial 
in deprived populations but its value seems to decrease when 
there is less deprivation, and less malnutrition. For example, 
a randomised, controlled trial failed to demonstrate an 
improvement in birthweight following food supplementation of 
poor, black mothers living in New York City (Rush et al 1980) . 
There was also an increased incidence of preterm birth, 
intrauterine growth retardation and increased neonatal 
mortality among the group receiving food supplementation.

Studies have shown that for a certain maternal weight, mothers 
who are taller give birth to heavier babies, whereas mothers 
who are fatter give birth to lighter babies. Multivariate 
analyses have led to the hypothesis that a certain factor 
associated with lean body mass may be more important than 
actual energy reserves (Briend 1985) .

In developing countries with food shortages, mothers suffer 
from chronic under-nutrition and under such conditions weight 
gain in pregnancy is very small, resulting in severely 
affected fetuses. Studies in the Gambia have shown that 
supplementation improves the energy expenditure and therefore 
reduces the proportion of low birthweight (Prentice et al 
1983) .

Whatever the mechanism linking maternal energy, birthweight 
and perinatal mortality, it seems that intervention during 
pregnancy cannot fully compensate for previous disadvantage. 
For example, a strong relationship exists between maternal 
birthweight and infant birthweight, even when allowance is 
made for various confounding variables (Klebanoff 1984).
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As it may well take two generations to correct social 
disadvantage, provision of an improved environment to the 
growing girl may be an important measure to improve the 
perinatal mortality of the subsequent generation.

2.6 THE LOW BIRTHWEIGHT INFANT

In both developed and developing countries, birthweight is 
probably the single most important factor that affects 
neonatal mortality, in addition to contributing to infant and 
childhood morbidity. As a result, birthweight has been the 
focus of attention for investigation and a target for public 
health intervention.

Birthweight is governed by two major factors: duration of 
gestation and intrauterine growth. Prematurity is defined as 
a gestation less than 37 weeks.

There are two types of LBW: the pre-term baby or the small- 
for-dates infant (intrauterine growth retarded, or IUGR). 
There is no generally accepted definition of the IUGR infants. 
There is controversy over the cut off point at the lower end 
of the distribution for a given gestation. The commonly used 
definitions are 1 or 2 standard deviations below the mean 
birthweight for that gestational age, or the use of 
percentile, 3rd, 5th or the 10th percentile of birthweight.

According to World Health Organization global estimate, there 
were 127 million live infants born in the world in 1982; 20 
million (16%) were estimated to weigh less than 2500g and over 
90% of these infants were born in developing countries.

The incidence of LBW varies throughout the world ranging from 
2% to 12% of all births in developed countries, and 12% to 45% 
in developing countries (Dunn 1979) .
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In developed countries, the LBW are common and the IUGR form 
only about 30-40% of LBW. But in developing countries, IUGR 
LBW are common and form about 60-70% of the LBW.

There are two types of small-for-dates or IUGR infants, and 
they have different etiologies. The ’’disproportionate" or 
wasted IUGR infants who have a relatively normal length and 
head circumference for their gestational age, but who are thin 
with low weight for length. The "proportionate" infants have 
more symmetric reductions in weight, length and head 
circumference. (Kramer 1987) .

Proportional IUGR is associated with chronic maternal 
malnutrition, low-socioeconomic factors, and maternal smoking 
present even before conception, inhibit growth throughout 
gestation. (This is common in developing countries. The 
disproportionate IUGR is related to hypertension, placental 
insufficiency and other causes including smoking which are 
more common in developed countries).

The common causes of low birthweight particularly in developed 
countries are: nutrition deficiency, anaemia, infections,
multiple pregnancy, induced abortions, smoking, hypertensive 
disorders, social-cultural/economic factors and stress. 
Nutrition is an important factor and is related to low-caloric 
intake and during pregnancy with a low-gestational weight 
gain.

In developing countries where mothers have marginal 
nutritional status, nutrition supplementation has been shown 
to improve the birthweights in the newborn and improves the 
outcome (Prentice 1983).

Anaemia and infections are interrelated with nutritional 
deficiencies. In some of the countries, anaemia may be due to 
genetic diseases such as sickle cell or thalassaemia, and may 
present in a severe form.
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In East Europe, the incidence of LBW is reported to have 
increased from 7% to 12% mainly as a result of cervical 
incompetence following induced abortions.

Smoking is universally accepted as an important cause of low 
birthweight by causing reduced blood flow to the fetus.

Kramer (1987) in his review of all the French and English 
literature between 1970 and 1984 found that the leading causes 
of LBW in developed countries were maternal smoking, low 
caloric intake or gestational weight gain and low pre
pregnancy weight. At least 40% of pregnant women smoke during 
pregnancy. In developing countries in addition to the above 
the main leading causes included poor nutrition, low pre
pregnant weight, short maternal stature and malaria.

Prematurity shares some of the causes with low birthweight, 
although in a high proportion of cases the cause of premature 
labour is not known. Although prematurity accounts for up to 
10% of all births, it contributes up to 85% of all deaths 
(Rush 197 6). It is caused and associated by complications of 
pregnancy including antepartum haemorrhage, hypertension, 
multiple pregnancy and congenital malformation. Cigarette 
smoking and heavy work have been implicated. Golding (1990) 
found an association between heavy lifting maternal occupation 
and preterm labour. More recently infections have also been 
implicated. Evidence suggests either ascending infections or 
organisms in the vaginal or genital tract are more often 
associated with preterm labour (Minkoff 1983, Driscoll 1986) .
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2.7 PREVENTION OF LOW BIRTHWEIGHT

Prevention may be either as short term or long term.

In the short term, in developing countries interventions that 
will have the largest impact include nutritional 
supplementation before and during pregnancy, treatment and 
prophylaxis of malaria and other infections, reducing 
cigarette smoking and good regular antenatal care to identify 
"at risk" factors and treat them appropriately. Other 
measures include improvement in nutrition, living conditions, 
water supply and sanitation, health education and delaying 
child-bearing age in young adolescents and family spacing 
(Dunn 1979; Kramer 1987). In developed countries, reduced 
cigarette smoking, increased pre-pregnancy weight, delayed 
child-bearing age'among adolescents and maternal education.

Long term measures include improvement in socioeconomic 
conditions and maternal education.

2 . 8 HEALTH CAKE AND PERINATAL MORTALITY

Perinatal mortality has shown a marked decline since the 
1960s. The fall in the mortality rates in developing 
countries has been attributed to the improvements in obstetric 
and neonatal care. It is however not clear to what extent it 
may be due to other factors such as improvements in the health 
of mothers in the population.

As a result of new techniques in obstetric and perinatal care, 
more low birthweights and extremely premature infants survive. 
In England the neonatal survival rate of babies less than 
lOOOg has more than doubled from 21.4% in 1975 to 47.6% in 
1985, and during the same time the survival of babies lOOOg- 
1499g has also risen from 62.6% to 86.4% (Royal college of 
Physicians 1988).
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There has been concern however regarding the long term outcome 
of some of the babies who are kept alive and may become 
seriously handicapped. Equally the costs involved in such 
treatments have been a source of much discussion. Evidence 
available on long term follow up (Stewart 1986) and from other 
studies seems to show that there has not been an increase in 
handicapped children as a result of intensive care and that 
the "gains" exceed the "losses".

Obstetric care has become more aggressive and there has been 
a gradual increase in the use of induction in labour and 
operative deliveries. In Norway, although there has been an 
increase of induction by 70% since the 1960s (Bjerkedal 1982), 
perinatal mortality among the induced births decrease more 
rapidly than mortality among births spontaneously delivered. 
In the United States, caesarian section deliveries have 
increased from 4.5% in 1965 to 16.5% in 1980. The decline in 
the perinatal mortality rate in caesarian section is steeper 
than among other types of deliveries. Aggressive intervention 
however is not without its disadvantages. Morbidity has been 
reported to be higher with more preterm deliveries as a result 
of early intervention (Goldenberg 1975) and morbidity in the 
mother and neonate in operative deliveries in developing 
countries may be considerably higher in the absence of 
competent set up.

Several authors have focused on the recent decline in 
perinatal mortality rates and believe that more than 80% of 
the decline was due to reduced birthweight specific mortality 
rates (Macfarlane 1979/ Lee et al 1980) . Because of this, 
they argued that birthweight specific perinatal mortality 
rates are a more sensitive measure of the influence of 
perinatal care on pregnancy outcome.

Epidemiological studies on all these cases are important if we 
are to evaluate the impact of medical care on perinatal 
mortality and morbidity and long term studies are essential to 
guide the future in this field.
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CHAPTER 3 : METHODOLOGY

3.1 INTRODUCTION

Perinatal mortality is defined as the total number of early 
neonatal deaths (0-7 days) and late fetal deaths (after 28 
weeks) of gestation per 1000 total births. Perinatal 
mortality and infant mortality rate are used as indices of 
health care delivery system in a country.

The extent of perinatal mortality in Oman is not known and has 
not been documented before. Existing evidence from several 
surveys (Child Health Survey 1989) indicate that the overall 
infant mortality is declining rapidly.

The improvement in child and infant mortality has been 
primarily due to improvement in health services and other 
developments taking place in the country. The infant 
mortality rate was estimated to be about 64 per thousand 
births in 1980 but recent estimates on infant mortality rates 
indicate that the infant mortality rate is around 30 per 
thousand births. The main reason for this fall has been due 
to an effective primary child health care programme with the 
emphasis on expanded immunization programme and control of 
diarrhoeal diseases.

As infant mortality falls below 40 per thousand births and 
childhood infectious diseases are brought under control, 
perinatal morbidity and mortality assumes a greater priority.

This study was therefore undertaken in order to evaluate and 
determine the perinatal mortality and morbidity in Oman, 
identify the causes of perinatal deaths and determine the 
characteristics of the mother and infant that are associated 
with an increased perinatal death.
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SUMMARY OF DATA ON INFANT MORTALITY AVAILABLE IN OMAN

Analysis of available data from the MOH annual statistics 
reveals that the number of births have been increasing.

In 1987 there were a total of 41,942 births of which 37,697 
were normal deliveries, 3,418 were noted to be preterm. There 
was a high proportion of babies who are born before arrival to 
hospital - a total of 4,769 or 11.0%. A high proportion of 
these were predisposed to severe asphyxia at birth.

It is estimated that at least 80% of all deliveries occurred 
in the health facilities and about 20% occurred at home 
(Annual Statistical Report 1987) .

Several studies were carried out in the past to try and 
determine the infant mortality rate.

In 1984 a Ministry of Health/World Health Organization 
(MOH/WHO) survey of 60 clusters of households designed to be 
a representative sample of Oman obtained a figure of 60 per 
1000 live births.

Another estimate of infant mortality rate (IMR) was carried 
out by the consulting group under the auspices of the 
Oman/America Joint Commission in January 1986. They also 
reported an estimated IMR of 60 per 1000 live births based on 
review of records from five Omani hospitals. In at least 44% 
of the 249 births reviewed perinatal factors were indicated as 
the primary causes of deaths.

In July 1986 a "rapid survey", again under the auspices of 
Oman American Joint Commission and the Ministry of Health, was 
conducted in 35 health institutions providing obstetrical care 
in the Sultanate of Oman. Information on deaths of previously 
born children was obtained from mothers seen after delivery. 
Mothers were asked regarding the current status (alive or 
dead) of their last and previous to the last live births. 
Only multiparous mothers were included. The theoretical
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background of the technique is described by Brass and Macrae
(1984) and its application described by Hill and Macrae
(1985) . The result of this survey showed that the infant 
mortality was approximately 41/1000 live births for the most 
recent children. Under conditions in which child mortality is 
changing at a roughly constant pace these estimates can be 
regarded as reflecting mortality at least 2 years before the 
survey.

On the basis of these results the infant mortality rate has 
dropped by some 20% from 1984 to 1986 and one would anticipate 
that if this trend continues, that by 1988 the infant 
mortality rate would be about 30 per 1000 live births.

From our own study and observations using the Ministry of 
Health (MOH) hospital statistics from 10 main 
District/Regional hospitals it would appear that the perinatal 
mortality rate is about 27 per 1000 births (1987 figures). 
The major causes were identified as low birthweight (LBW) and 
prematurity, asphyxial conditions, congenital malformations 
and other miscellaneous causes.

Recently a National Child Health Survey was completed by the 
MOH. Similar studies have been carried out in all the Gulf 
countries. It is encouraging to learn from preliminary 
observations that the infant mortality rate was 30 per 1000 
live births. Assuming this is correct the PNMR would be 
expected to be about 20-25 per 1000 births.
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3.2 OBJECTIVE OF THE STUDY

1. To examine and determine the perinatal mortality and 
morbidity in a representative sample of population in 
Oman.

2. To examine the major causes of perinatal deaths in the 
selected areas.

3. To study the relationship or association of some of the 
factors related to perinatal mortality and morbidity.

4. To identify factors that will help in developing 
interventions to reduce the perinatal mortality and 
morbidity.

3.3 STUDY DESIGN AND METHODOLOGY

The study consists of two components:

A. Data collected from ten main district/regional hospitals 
representing the ten main districts, and representative . 
of each region in the country (Aggregate data).

B. Detailed data (main study) collected from three selected 
areas from among the ten previously studied centres.

3.3.1 The aggregate data

The aim of this part of the study was to examine the birth 
distribution in the different regions and to determine the 
differences in the incidence of low birthweight, still birth 
rates and perinatal mortality rates. The data collected would 
give a country profile of the birth distribution, and also 
provide a background information to the main study and a basis 
for comparison among the different areas. The ten centres 
were selected because they were the main district hospitals in

63



each area and represented all the different regions of the 
country. The areas from which the data was collected were:

1 . Rostaq
2. Nizwa
3. Assada
4. Sumail
5. Sohar
6. Salalah
7. Tanam
8. Buraimi
9. Sur
10. Ibra

3.3.2 Training and supervision of staff

Before the study was started I visited each of the ten 
hospitals and discussed the study with the key personnel who 
included the medical officer in charge of the hospital, the 
matron, and the senior administrative officer of the hospital. 
A training session was then conducted to explain the purpose 
of the study and how to complete the data form. During the 
period of the study regular contact was made to each of the 
hospital. Visits were made fortnightly to one of the hospital 
each time in the first quarter, and then monthly once the 
study was under way.

3.3.3 Information Collected

The information collected is shown below:

1. Total number of births
Total number of live births
Total number of still births
Early neonatal deaths ( 0 - 7  days completed)
Late neonatal deaths (7 - 28 days)
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2. Live and still births by birthweight distribution.

3. Births by gestation.

4. Deaths by weight and by major causes of deaths.

A standard form was designed and used to collect the 
information compiled on a monthly basis. The data was 
compiled for each month of the year 1987 and 1988 and the 
aggregate figures derived and analyzed. (Specimen 3A in 
Appendix 3).

The data was collected in each hospital by the paediatrician, 
the obstetrician and the sisters and midwives in the delivery 
and postnatal wards. The paediatrician coordinated the data 
collected in each-of the Hospitals.

In addition to the information collected, extra information 
related to these areas would have been useful so that factors 
influencing the outcome in each area could be studied. This 
however would not have been possible without additional staff 
to undertake the extra work involved. The information that 
could have been collected is as follows:

1. Social/cultural factors
i. Beliefs and practices related to child birth.

2. Medical/genetic conditions
i. Prevalence of common medical conditions.
ii. Prevalence of common genetic disorders, eg, Sickle 

Cell disease, thalassaemia.

3. Difference in provision of service
i. Area and population.
ii. An inventory of basic facilities and staffing 

levels.
iii. Sample survey of mothers on preference of place to 

deliver.

65



3.3.4 Home Deliveries

This formed one of the sources of error in the data 
collection. The exact number of home deliveries and the 
outcome of some of them could not be ascertained except for 
those cases that reported to the hospital after delivery. The 
figure of 80% hospital deliveries was arrived at by the 
Ministry of Health through estimates based on the total 
population, the crude birth rate, and the infant mortality. 
Currently the number of the total doses of BCG immunization 
are used as the 100% target denominator, and adding a factor 
which takes into account the number of infants born outside 
the country who then came back into the country, the figure 
arrived at is then considered as the total number of births in 
the country.

The proportion of home deliveries in each area or region is 
not known and this could cause some disparity in the outcome.

3.3.5 The Main detailed study

The second set of data consisted of a detailed study from 
three of the ten main areas previously studied. In this study 
detailed information related to maternal social and 
demographic information, obstetric history and outcome of 
pregnancy was collected. The three selected hospitals where 
the study was undertaken were:
1. Nizwa
2. Rustaq
3. Assada (Capital)

The reasons for the selection of these centres are listed 
below.
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3.3.6 Selection of the Centres

Both Nizwa and Rostaq were selected because both are typical 
towns or centres in the interior of Oman and representative of 
most other towns in Oman. The population is homogeneous with 
little variation in the social structure. Both are easily 
accessible and an adequate amount of data could be collected.

Assada hospital is situated in the capital. This hospital was 
one of the oldest maternity hospitals in the country; it is 
not a tertiary referral centre and acts as a district hospital 
in the capital providing a service similar to the other two 
selected hospitals.

3.3.7 Study population and Sample size

All deliveries occurring in the selected hospitals over a 
period of one year (1988) and deliveries that occurred outside 
the hospitals or from home in the selected areas, were 
included in the study. The number of births totalled 6699 
(approximately 16% of the total births for the whole country) 
of which 6481 were Omani and 218 Non-Omani. Mothers who 
delivered in other hospitals outside the study areas were not 
included in this data set.

3.3.8 Training of the staff

Training was conducted separately in the three hospitals where 
the main study was carried out. In each hospital the key 
personnel, who included the medical officer in charge, 
paediatrician, obstetrician, matron and the administrative 
officer were requested to participate in the preliminary and 
planning phase and discussions. All the midwives/staff nurses 
were requested to participate in the data collection. The 
paediatrician was responsible for co-ordinating the collection 
of the data. The collection of the data was supervised by
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myself by regular visits to each of the areas and by direct 
communication with the hospital.

3.3.9 Data collection for the main study

A standard specially designed questionnaire was used (Specimen 
3B in Appendix 3) which contained information on the 
following:

i) Personal and Social characteristics:
Name, age, weight of the mother 
Consanguinity, education (of the mother)
Occupation (father)

ii) Obstetric history;
Antenatal care, previous pregnancies, present pregnancy, 
antenatal complications, complication of labour, mode of 
delivery attendance in delivery

iii) Infant:
Date of birth, birthweight, sex, place of birth, outcome 
agar score, resuscitation, condition of infant at 

birth, presence of malformations

The information collected from the above was used to derive:

1. Perinatal mortality rate, still birth rate, low birth 
rate and prematurity.

2. Examine the perinatal mortality and its association 
with other factors.

3. Identify major causes of mortality and morbidity.
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3.3.10 Methodology

The questionnaire (Specimen 3B in Appendix 3) used was 
designed and tested in the field in one of the hospitals not 
in the study. The original questionnaire was found to be long 
and contained information that was difficult to collect 
adequately. The questionnaire was modified and simplified to 
remove some of the difficult questions and to make it more 
practical. As far as possible questions that required lengthy 
interviews were avoided and questions that required simple 
recording of observations made during pregnancy and labour 
were included. The design of the questionnaire was such that 
it only required ticking a box or writing a brief answer.

3.3.11 Collection of data in the main detailed study

The collection of data was done in two phases. The first 
phase was done by the midwife and the obstetrician attending 
the delivery. All the relevant information was collected 
through an interview with the mother and some of the 
information was recorded from the antenatal and labour records 
of the patient. The second phase of the collection of the 
data was done by the paediatrician and by the sisters in the 
postnatal ward.

3.3.12 Definition of the variables

The standard World Health Organization (WHO) definitions based 
on International Classification of Diseases (ICD) code were 
used for the obstetric and pregnancy outcomes. The full list 
of these definitions are included in Appendix 2.

Definition of some of the variables included in the study are 
given below:
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Age and weight of the mother
Age was obtained from mothers history. In most cases age had 
been assessed from previous visits in the antenatal clinics 
and hospital and thus it was already available. In a majority 
of the young mothers age was known. In most of the older 
mothers age was dated to the most reliable point of reference 
eg, onset of menses, age at first child, age at marriage, or 
age related to an important event in the country eg National 
day.

Accurate age was difficult to determine as some of the mothers 
did not know their exact date of birth although many were able 
to give their approximate age to the year. In some cases the 
mothers, particularly the older generation, were afraid or 
embarrassed to give their exact age even though they knew it. 
In such cases, the staff interviewing the mothers gave the 
best estimate possible.

The mother's weight was taken as the earliest recorded weight 
during the antenatal period. The weight of the mother 
prenatally was almost always not available.

Gestation
The gestation in weeks was recorded as the number of completed 
weeks from the first day of the last menstrual period or on 
best estimate from history and clinical examination by the 
obstetrician. Gestational assessment was found to be 
difficult to assess as mothers did not always remember the 
beginning of their last menstrual period which could have 
resulted in some errors. Under the circumstances, the method 
used was the most practical one as there were no other 
facilities such as ultrasound investigations to help in the 
assessment of gestation.

Birthweight of the baby
The birthweight of the baby was recorded as the first recorded 
weight within the first 24 hours or the first weight that was 
recorded at the earliest possible time if the baby was 
delivered at home (normally within the first three days).
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Outcome at birth
This was recorded as 'live birth' if signs of life were 
present or 'still birth' if the fetus was born dead after the 
28th week of gestation. The World Health Organization 
International Classification of Diseases (WHO ICD 9 definition 
of 'fetal death' was used (i.e. born dead after the 2 8th
completed gestational weeks).

Alive or dead at 7 days
Babies who were in the hospital and remained alive until 7 
days were recorded as 'alive' or if they died they were
included in the perinatal mortality. Those who were 
discharged before seven days were followed up in order to 
establish their status whether they were alive or dead after 
discharge.

3.3.13 Confirmation of the status of an infant alive or dead

Three different methods were used to confirm whether an infant 
after discharge from the hospital remained alive or had died.

1. First a small certificate was issued to the mother at the 
time of discharge of the baby, for the mother to present 
it to the nearest hospital or health centre when she 
attends the follow up clinic or when she brings her child 
for immunization.

The information contained on the certificate consisted of 
the name of the mother, the hospital number, the code 
number of the study and a short question asking if the 
infant was alive and well, or alive and not well or had 
died. There was also a short instruction on the 
certificate to the medical staff who saw the mother 
during the follow up, to post the certificate to the main 
centre or hospital where the mother originally delivered 
(Rostaq, Nizwa or Assada). The address of the hospital
was given on top. When the certificate was received in
Rostaq, or Nizwa or Assada, the information was linked to
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the infant's original data form and appropriately coded 
whether the infant was alive or dead.

2. The second method was by checking in the follow up Child 
Health Register (CHR) or the immunization register if the 
infant had turned up for immunization. Because over 80% 
of the babies turn up for their immunization the Child 
Health Register and the immunization register formed an 
excellent method of retrieving the information of whether 
a child was alive. The register contained full details 
such as the name of the parents, the address, date of 
birth, place of birth, the register number and other 
details. Therefore it was possible to link the 
information from the follow up registers with the 
original information in the hospital where the child was 
born. Those who were found to have attended at the follow 
up were therefore considered as alive at 7 days of life.

3. Thirdly, for those infants who did not report to any of 
the clinics or had not turned up for their immunization 
and were marked as defaulters in immunization register an 
attempt was made to contact them directly, if a 
contactable address was available.

There were some infants who did not return for follow up or 
immunization and usually had moved to another address. For 
some of these there was no forwarding address and they could 
not be traced.

A total of 109 infants or about 1.7% could not be traced from 
the data of Omani records.
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3.4 COMPILING OF DATA AND DATA ANALYSIS

The data collected was complied and analyzed using an IBM- 
compatible personal computer. The software used on this 
computer included the following packages:

• Dbaselll program (a software package of Ashton and Tate) 
was used to construct a database for both the aggregate 
the main study. The data was pre-coded, stored and then 
retrieved for analysis once the data collection was 
complete.

• Statistical Program for Scientific Sciences (SPSS/PC): 
This program was used for the main analysis.

• Statistical Analysis System (SAS): This was used for
multiple logistic regression analysis.

• Epi-info, version 5: This is a new database, word
processing and statistical program produced by the Centre 
for Diseases Control (CDC) and the World Health 
Organization. It contains a combined package which 
produces lists, frequencies and cross-tabulations, and 
has facilities to perform epidemiologic statistics such 
as odd ratios, relative risks, confidence limits, the 
Fischer exact test, and chi-square tests to accompany the 
tables. Stratified analysis can be done using the 
Mentel-Haenszel technique, one way ANOVA and Kruskal- 
Wallis tests, and linear regression. It has also a 
Statcalc program to calculate statistics for single and 
stratified 2-by-2 tables and stratified trend analysis.

The coding and data input was done by the author himself with 
some secretarial help.

There was a long delay before the analysis was carried out 
during the time when we were waiting for all the data forms to 
be returned, during the period of the follow up.
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3.5 STATISTICAL AND DATA ANALYSIS

3.5.1 The Aggregate Data

The analyses were done in two parts. In the first section the 
data was analyzed to produce basic tabulations and percentages 
to give the proportions or percentages of births, birthweight 
distribution, still births and perinatal mortality for each of 
the ten hospitals. In the second section analysis was done to 
produce tabulations for comparison of the birth distribution, 
the incidence of low birthweight, still births and perinatal 
mortality among the different hospitals.

The major causes of deaths (still births and early neonatal 
deaths) were then tabulated for each hospital and the total 
aggregate data of the major causes of deaths were derived. 
The classification of the causes of death was based on 
Wigglesworth classification (Wigglesworth 1980.)

3.5.2 Analysis and calculation of relative risks to Low 
Birthweight and prematurity in the aggregate data

The relative risk (RR) for low birthweight for each district 
and their relative risk for prematurity were calculated 
relative to the average percentage of low birthweight and the 
average percentage of prematurity from the ten main district 
hospitals. For this calculation, the Statcalc program in Epi- 
info was used. The odd ratios, relative risks, confidence 
limits and p values are derived using a variation of Mentel- 
Haenszel analysis.

3.5.3 Analysis of the main study

The main analysis was done using the SPSS/PC program in Oman 
after converting the database files into an SPSS file format. 
The SPSS/PC programme was then used to generate and derive 
frequency tabulations and cross tabulations for the various
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variables. Tabulations were derived for each independent 
hospital and for the pooled data. The frequency tabulations 
were used to compare the variables in the three hospitals.

After the initial analysis and having identified the various 
variables related to outcome, estimates of crude odds ratio 
were derived using the program Epi-info. The various factors 
were examined to look at independent the relationship between 
the various factors to the outcome variables (dependent 
variables).

In order to do so, the independent variables were regrouped 
into two or three groups using one of the groups as a control 
or reference, and cross tabulating them against the outcome 
variables which were dichotomised. From this the odds (Odds 
ratio) and the relative risks for each of the independent 
variables were derived, with their significance levels and 
confidence limits.

Finally, multiple logistic regression analyses were performed 
using the LOGIST procedure in the SAS program (F Harrell 1983) 
in order to examine the relationships of the various factors 
with the outcome variables.

The dependent variables (outcome) used were:
Variable Outcome

Less than 2.5kg vs 2.5kg and over 
Less than 37 weeks vs 37 weeks+ 
Dead at 7 days vs alive at 7 days

Birthweight 
Gestation 
Alive/dead at

During the analysis with logistic regressions various models 
were run, in order to identify the most significant factors 
affecting the final outcome, using preselected independent 
variables that were significantly affecting the final outcome 
before birth (predictive factors) or factors that could 
explain the outcome after birth (explanatory factors) . About 
20 different models were used, the most important of which I 
will use as an example below.
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Low birthweight (dependant variable)
The variables entered in the equation (as predictive 
variables) were, age, parity, attendance at antenatal clinic 
and maternal weight. In the second model attendance to 
antenatal clinic was left out and age, parity and maternal 
weight were used.

Prematurity
The variables used in the equation models were age, parity, 
maternal weight and antenatal complication (predictive 
values).

Mortality (alive or dead)
Several models were used, but the variables that were used in 
the final models included age, parity, gestation, birthweight, 
attendance to antenatal clinic. In the second model fewer 
variables were used which included age, parity and attendance 
to antenatal clinic (predictive) variables.

3.5.4 Validating the data

The data was subjected to a verification procedure in order to 
identify data that was out of range or missing. The data that 
was found to be out of range was rechecked using the original 
data forms and if the data was missing an attempt was made to 
retrieve it from the available records and if the data was not 
available, it was excluded from the final analysis.

3.6 PRACTICAL PROBLEMS ENCOUNTERED DURING DATA COLLECTION

3.6.1 Missing data

Several major difficulties were encountered during the data 
collection.

The major difficulty was related to the medical staff who 
kindly assisted in the data collection. Because they were
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also working full time , the data collection imposed quite an 
extra load on them particularly during emergencies. At times 
therefore they were not able to complete some of the 
information which explains some of the missing data.

Occasionally the staff who were all used to the data 
collection would not be available because of other duties or 
if they were on their off days and this left some of the other 
staff that were relatively new: However, we ensured that we
orientated all the medical staff in the process of the data 
collection. Within the operational constraints the data was 
collected as best as it could be done.

The second problem was related to missing information or 
records, either because the mothers did not have their 
antenatal cards, or had not attended antenatal clinic. In a 
significant proportion, the mothers had delivered at home and 
no information at the time of birth was available. On the 
other hand there were some women who had attended antenatal 
clinics, but had no records with them at the time they came to 
the hospital for delivery.

The third difficulty was due to the fact that the data 
collected was hospital-based which meant that some home 
deliveries and neonatal deaths that occurred at home were 
missed from the main data. Assuming that at least 10% of 
deliveries took place at home and the perinatal mortality rate 
for this group was twice as high as that derived in the main 
study, (guess-estimate of 50 per 1000 births for home 
deliveries), then the corrected perinatal mortality would be 
around 25 per 1000 births.

Lastly, many of the variables were not recorded. The most 
poorly recorded variables, out of the 6481 Omani records 
reviewed, were maternal weight (5365 recorded out of 6481) , 
maternal education (4726 recorded) , antenatal complications 
(5691 recorded), and complications of labour (5586 recorded). 
There were other missing variables but these were not in 
significant numbers.
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In the final regression analysis all the missing data were 
excluded.

3.6.2 Ensuring the outcome

Another major difficulty encountered was in tracing and 
ensuring the final outcome (alive or dead). The method used 
has been explained in 3.3.13.

This required a concentrated effort from all the staff and 
supervisors of the Expanded Programme of Immunization (EPI 
supervisors. The EPI supervisors have a responsibility to 
trace all those who have not reported for their first 
immunization dose of DTP, using either the known address or a 
locally available contact. We believe that they were able to 
ascertain the outcome for the majority of the infants.

3.7 LIMITATIONS OF METHODOLOGY

There were several problems related to methodology; these 
included limitations related to the design of the 
questionnaire which limited the type of information collected 
and limitations in the analysis of the data.

3.7.1 The questionnaire

The questionnaire used in the main study was designed to be 
practical for use in the field situation, but was limited in 
some of the information collected. The original questionnaire 
was quite detailed and contained a lot of information:
1. Socioeconomic characteristics of the family.
2. Previous obstetric history of the mother.
3. Antenatal care.
4. Problems concerning present pregnancy.
5. Details of any previous deliveries.
6. Details of infants and their condition in the first week 

of life.
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A pilot study using this more detailed questionnaire was used 
however it showed that the collection of information required 
a more lengthy interview and due to limited staffing and time, 
could not be done. The original questionnaire was therefore 
reduced considerably to enable the interviewer to complete the 
questionnaire within a reasonable time. The interviewers had 
a very busy schedule in their normal work and the duration of 
the time they could spend.on filling in the information in the 
questionnaire was limited. They were also limited in 
communication because of language problems as the staff were 
not Omani. As a result of this, questions that required 
lengthy interview were avoided. The questionnaire was 
modified so that it could be completed by filling up 
information that was acquired with simple questions and 
information that was readily available in the maternal 
antenatal records. Thus questions were omitted that would 
have given more useful information.

3.7.2 Problems related to analysis and software

The second problem was related to analysis and the software 
packages used. The data collected had to be compiled on an 
IBM-compatible personal computer as we did not have access to 
a mainframe computer. At the present moment the facility to 
use the mainframe is available but I have no access to it. 
Using the personal computer, the handling of the data was very 
slow and it was not possible to test the different hypotheses. 
This meant that the data had to be categorised and in doing
so, some of the finer details could not be considered in the
analysis. For example some of the continuous variables such 
as age, parity, maternal weight, number of antenatal visits 
and number of previous still births were categorised into 
groups or in some cases were dichotomised, age was categorised 
into the following groups, age less than 20, 20-34 years and 
age 35 years and over. Most of the analysis were then done 
using these groups. If one wanted to analyze a relationship 
of a certain variable with age, for instance in the group of 
mothers aged 24-29 years, one would have to revise the age
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grouping and this was difficult and involved re-programming 
the original SPSS file and then re-running the analysis and 
cross tabulation against the variable that was required. 
Using a personal computer (PC) with a limited memory this was 
difficult and time consuming. Similar problems were 
encountered with other variables such maternal weight, parity 
and number of previous still births.

Some of the analysis were done on Epi-info (version 5) which 
was used for the univariate analysis and calculations of Odds 
ratio and relative risks with their confidence limits, using 
independent variables against the dependant variables (alive 
or dead, low birthweight, prematurity). Practically in each 
case, each individual variable was processed separately. The 
program was also slow because of the volume of the data and 
hence this part of the analysis took a considerable time.

Because the data was large, it was not possible to analyze the 
whole data initially as a single file. The data was analyzed 
in three different files according to the hospital. We 
analyzed the data for each file individually at first, 
however, we encountered difficulties everytime we wanted to 
compare the results of a particular analysis of one hospital 
with another. We attempted to merge the files but this could 
not be done because of the limited memory in the PC and the 
size of the database. Finally we decided to delete from the 
original files variables that were in character form but were 
not required in the computation of some of the results. At a 
later stage we acquired the SPSS/PC program and were able to 
use this program for the main analysis after merging all the 
files. Subsequently, we used the SAS program for the multiple 
logistic regression.

80



PART III

CHAPTER 4 : RESULTS

4.1 : INTRODUCTION
4.2 : BIRTH DISTRIBUTION
4.3 : DISTRIBUTION OF BIRTHS BY BIRTHWEIGHT
4.4 : DISTRIBUTION OF BIRTHS BY GESTATION
4.5 : STILL BIRTHS
4.6 : STILL BIRTHS BY BIRTHWEIGHT
4.7 : BIRTH DISTRIBUTION BY REGION
4.8 : BIRTH DISTRIBUTION BY BIRTHWEIGHT

IN THE DIFFERENT REGIONS
4.9 : BIRTH DISTRIBUTION BY GESTATION

IN THE DIFFERENT REGIONS
4.10 : RELATIONSHIP BETWEEN PREMATURITY AND LOW

BIRTHWEIGHT IN THE DIFFERENT REGIONS
4.11 : STILL BIRTH RATES IN THE DIFFERENT REGIONS
4.12 : PERINATAL MORTALITY RATE IN THE AGGREGATE DATA
4.13 : DIFFERENCES IN THE PERINATAL MORTALITY IN

THE DIFFERENT REGIONS
4.14 : CAUSES OF PERINATAL MORTALITY IN THE

AGGREGATE DATA
4.15 : DIFFERENCES IN CAUSES OF DEATHS IN

THE DIFFERENT REGIONS
4.16 : SUMMARY

81



CHAPTER 4 : RESULTS

4.1 INTRODUCTION

This set of data was accumulated over two years (from January 
1987 to December 1988) from 10 main district hospitals. The 
objectives were:

1. To examine the birth distribution in the main regions in 
the country.

2. To examine the differences in the birth distribution, 
incidence of low birthweight, prematurity, still births 
rate and perinatal mortality rates among the different 
areas.

3. To compare data from the ten main district hospitals with 
the perinatal data from the main study.

The data was collected monthly on a specially designed form 
which was distributed in the 10 district hospitals. All the 
forms were collected at the end of each month and the data 
stored in an IBM-Compatible personal computer using a dbase 
III programme. The data input and analysis was done by the 
author himself.

4.2 BIRTH DISTRIBUTION

A total of 20,896 births were recorded for 1987 and 21,322 
births for the year 1988 totalling to 42,218 births for the 
two year periods, approximately about 40% of the total number 
of births in the country.
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Table 4.1 illustrates the total number of births, live births, 
and still births for each of the year 1987 and 1988 and the 
cumulative number of births for 1987 and 1988.

The total number of live births for the year 1987 were 20560 
or 98.4%, and the number of live births for the year 1988 were 
21007 or 98.5%. The cumulative number of live births for the 
two years were 41567 or 98.46%. The percentages of still 
births for the year 1987 and 1988 were, 1.6% and 1.5% 
respectively. The average percentage of still births for the 
cumulative two years was 1.54%

There was an increase of 2.2% in the total number of births 
from 1987 to 1988, with a slight drop in the overall still 
births.

Table 4.1
Total number of births live births and still births 
for 1987 and 1988 - 10 main district hospitals

TOTAL
NUMBER

Year
1987

Year
1988

Total for 
1987 & 1988

Number of live births 20560 21007 41567
(98.4%) (98.5) (98.46)

Number of still births 336 315 651
( 1.6%) ( 1.5) ( 1.54)

Total number of births 20896 21322 42218

Percentages in brackets
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4.3 DISTRIBUTION OF BIRTHS BY BIRTHWEIGHT

The birthweight distribution for 1987 and 1988 is shown in 
Table 4.2 and Figure 4.1.

A total of 90.6% of the infants were born with a birthweight 
of 2.5kg or higher and 9.4% were born with a weight of less 
than 2.5kg (cumulative figures Table 4.2).

The incidence of low birthweight for the year 1987 was 9.8% 
and for the year 1988 was 9.0%.

Although there was an increase of 2.2% in the total births 
from 1987 to 1988, the incidence of low birthweight decreased. 
The decrease in the incidence of low birthweight were mainly 
as result of an increase of infants between 1500g to 2500g and 
above. The proportions of the extremely low birthweight 
infants (less than 1500g) did not change, suggesting that 
extremely low birthweight or premature infants will change 
gradually, if at all, over a long period of time and may be 
less accessible to short term interventions.

4.4 DISTRIBUTION OF BIRTHS BY GESTATION

Analysis of distribution by gestation showed that out of the 
total 42218 cumulative births for the two (1987 & 1988) years, 
37520 or 88.9% were term and 11.1% were preterm infants.

The distribution of births by gestation is illustrated in 
Table 4.3.
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Babies who were born extremely premature (less than 28) weeks 
accounted for 0.5% and those between 28 to 33 weeks of 
gestation were 1.9%. A total of 88.9% were recorded as term 
or 37 weeks completed gestation or higher. The level of 
prematurity did not appear to change between 1987 and 1988.
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Table 4.2
Birth Distribution bv weight (Aggregate data)

Birthweights 1987
No.

TOTAL
%

BIRTHS
1988 

No %
CUMULATIVE 
1987 & 1988 

No %

0.500 - 0.999 88 0.4 77 0.4 165 0.4

1.000 - 1.499 154 0.7 144 0.6 298 0.7

1.500 - 1.999 346 1.7 325 1.5 671 1.6

2.000 - 2.499 1463 7.0 1380 6.5 2843 6.7

2.500 & Over 18845 90.2 19396 91.0 38241 90.6

TOTAL 20896 21322 42218 100
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Table 4.3
Births distribution bv gestation

GESTATION B i 
1987

r t h s
1988

Cumulative total 
for 1987 & 1988

Less than 28 weeks 118 113 231
(0.6) (0.5) (0.5)

28 - 33 weeks 415 373 788
(2.0) (1.7) (1.9)

34 - 36 weeks 1826 1853 3679
(8.7) (8.7) (8.7)

37 and over 18537 18983 37520
(88.7) (89.0) (88.9)

Total 20896 21322 42218

Percentages in brackets.

4.5 STILL BIRTHS

As discussed previously, in 1987, the total number of still 
births were 336 or 1.6% of the total number of deliveries, 
while in 1988 the total number of still births were 315 or 
1.5%, a drop of 0.1% only, from the previous year (Table 4.4) .
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4.6 STILL BIRTHS BY BIRTHWEIGHT

Table 4.5 illustrates the number of still births by 
birthweight categories.

Nearly half (47.6%) of the total number of still births were 
in infants, weighing 2.5kg and above. These still births 
constitute a high proportion of the total number of still 
births and are potentially preventible. Majority of the still 
births are due to asphyxial conditions occurring during 
labour. (Figure 4.2)

Table 4.4
Total number of births live births and still births for 1987
and 1988 - 10 main district hospitals

TOTAL Year Year Total for
NUMBER 1987 1988 1987 & 1988

Number of live births 20560 21007 41567
(98.4%) (98.5) (98.46)

Number of still births 336 315 651
(1.6%) (1.5) (1.54)

Total number of births 20896 21322 42218

Percentages in brackets
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Percentage of still births according to birth weight
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Table 4.5
Total number and percentages of still births by weight.

BIRTHWEIGHT
(kg)

1987
NO %

1988
NO %

Cumulative 
(1987 &1988) 
NO. %

0.500-0.999 44 13.0 32 10.0 76 11.7

1.000-1.999 52 15.5 43 13.6 95 14.6

1.500-1.999 42 12.. 5 38 12.1 80 12.3

2.000-2.499 47 14.0 43 13.7 90 13.8

2.500 & Over 151 45.0 159 50.5 310 47 .6

TOTAL 336 315 651

4.7 BIRTH DISTRIBUTION BY REGION

The distribution and proportion of births in the 10 main 
district hospitals is shown in Table 4.6
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Table 4.6
Total number of births bv hospitals for the Years 1987, 1988
and the cumulative total births for 1987 and 1988

HOSPITAL Year
1987

Year
1988

Cumulative for 
(1987 and 1988)

BURAIMI 525 624 1149 (2.7%)
IBRA 1226 1325 2551 (6.0%)
ROSTAQ 3589 3628 7217 (17.1%)
SALALAH 2819 3018 5837 (13.8%)
SOHAR 4479 4497 8976 (21.3%)
SUR 1876 1835 3711 (8.8%)
SOMAIL 1393 1311 2704 (6.4%)
TANAAM 2027 2206 4233 (10.0%)
NIZWA 1566 1347 3097 (7.3%)
ASSADA 1396 1347 2743 (6.7%)

TOTAL 20896 21322 42218 (100%)

The largest region was Sohar which contributed to a total of 
21.3% of the cumulative number of births in the study. The 
second largest region with a high number of births was Rostaq, 
17.1%, followed by Salalah (Southern region) 13.8%, Tanaam 
10.0%, Sur 8.8%, Nizwa 7.3%, Assada 6.7%, Sumail 6.4%, Ibra 6% 
and Buraimi 2.7%. These areas represent areas with the 
highest number of births in the country.

Figure 4.3 shows the birthweight distribution in the ten 
district hospitals
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Figure 4.3 
Proportions of births by hospital
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4.8 BIRTH DISTRIBUTION BY BIRTHWEIGHT IN THE DIFFERENT
REGIONS

Tables 4.7 and 4.8 illustrate the birth distribution by 
birthweight groups in the different areas of Oman

Examination of Table 4.7 reveals that the areas with the 
highest percentages of infants less than 1500g, were Tanaam 
(1.2%), Salalah (1.5%), Ibra (1.5%) and Nizwa (2.0%). The 
same areas showed high percentages of infants of intermediate 
weight groups (1500g to 2499g) with the exception of Salalah 
which showed a very low percentage of infants between 1500g to 
2499g (4.8%). In Rostaq a very low percentage of infants
under 1500g were reported (0.9%), however Rostaq area had a 
fairly high incidence of infants who were between 1500g to 
2499g (8.6%).

Table 4.7
Birthweight distribution in the ten main district hospital 1987 and 
1988

HOSPITAL TOTAL
BIRTHS

(0.500
NO.

-1499)
%

(1500-
NO.

2499)
%

(2500 AND 
NO. %

OVER)

1. BURAIMI 1149 2 0.2% 100 8.7% 1047 91.0%
2. IBRA 2551 37 1.4% 232 9.1% 2282 89.5%
3. RUSTAQ 7217 65 0.9% 622 8.6% 6530 90.5%
4. SALALAH 5837 88 1.5% 283 4.8% 5466 93.6%
5. SOHAR 8976 107 1.1% 687 7.7% 8182 91.2%
6. SUR 3711 30 0.8% 236 6.4% 3445 93.0%
7. SUMAIL 2704 16 0.6% 307 11.3% 2318 88.1%
8. TANAM 4233 50 1.2% 454 10.7% 3729 88.1%
9. NIZWA 3097 61 2.0% 371 12.0% 2665 86.0%
10. ASSADA 2743 7 0.2% 222 8.1% 2514 91.7%

ALL 42218 463 1.0% 3541 8.4% 38241 90.6%

Table 4.8 shows the proportions of infants of low birthweight 
(less than 2.5kg) in each of the ten districts.
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The incidence of low birthweight ranged from about 6.4% in 
Salalah to about 11.9% in Tanaam and Nizwa (cumulative data).

In general the low birthweight rates are showing a decline, as 
shown by the figures for 1987 (9.8%) and for 1988 (9.0%) . The 
decrease in the low birthweight rates occurred in majority of 
the hospitals, except for a few where there was, some increase 
in the low birthweight rates, perhaps corresponding also to an 
increase in the number of deliveries in the hospitals.

Table 4.8
Distribution of low births weight according to the district
hospital for 1987 and 1988

HOSPITAL
(<2
No

1987
.5kgs) 

%

1988
(<2.5kgs) 
No %

(Cumulative) 
1987 & 1988 
(<2.5kgs)
No %

BURAIMI 49 (9.3) 53 (8.5) 102 (8.9)
IBRA 142 (11.6) 127 (9.6) 269 (10.5)
ROSTAQ 352 (9.8) 335 (9.2) 687 (9.5)
SALALAH 165 (5.9) 206 (6.8) 371 (6.4)
SOHAR 435 (9.7) 359 (8.0) 794 (8.8)
SUR 124 (6.6) 142 (7.7) 266 (7.0)
SOMAIL 162 (11.6) 161 (12.3) 323 (11.9)
TANAAM 260 (12.9) 244 (12.4) 504 (11.9)
NIZWA 218 (13.9) 214 (14.0) 432 (14.0)
ASSADA 144 (10.3) 85 (6.3) 229 (8.3)

TOTAL 2051 (9.8) 1926 (9.0) 3977 (9.4)

Figure 4.4 illustrates the distribution of low birthweight in 
the different regions in Oman.



Figure 4.4 
Incidence of low birthweight in the 

different district hospitals
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4.9 BIRTH DISTRIBUTION BY GESTATION IN THE DIFFERENT
REGIONS

Table 4.9 shows number and percentages of births less than 37 
weeks of gestation (preterm) and the number of term infants, 
in each of the hospital.

The differences in the level of prematurity, were similar to 
the differences in the low birthweight in the different areas, 
except it was even wider. One of the reasons for this is that 
gestational assessment is less reliable than birthweight 
measurements and that assessment of gestation has a wide 
margin of error.

In most of the hospitals, there were a lower number of 
premature babies recorded in 1988 compared to 1987 (Table 
4.9) . A high prematurity level was found in Ibra 12.4%, Nizwa 
12.0%, Salalah 11.0%, Rostaq 10.3% and Buraimi 10.1% 
(cumulative data 1987 & 1988) .

Table 4.9
Distribution of births by level of prematurity (Less 37 weeks 
gestation) in the different hospitals (1987 and 1988)

HOSPITAL 1987 1988 Cumulative total
Less than 
37 weeks 
No %

Less than 
37 weeks 
No %

for
No

1987
%

& 1988

BURAIMI 68 (13.0) 42 6.7 110 9,.6
IBRA 183 (15.0) 134 10.1 317 12,. 4
ROSTAQ 376 (10.5) 369 10.2 745 10,.3
SALALAH 400 (14.0) 241 8.0 641 11,.0
SOHAR 310 (6.9) 227 5.0 537 6,.0
SUR 54 (2.9) 128 7.0 182 5,.0
SUMAIL 70 (5.0 40 3.1 110 4 ,.0
NIZWA 184 (11.7 180 11.8 364 12 ,.0
ASSADA 34 (2.4) 28 2.1 62 2,.3
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4.10 RELATIONSHIP BETWEEN PREMATURITY AND LOW BIRTHWEIGHT
IN THE DIFFERENT REGIONS

Analysis of the prematurity and low birthweight rates, showed 
that in those districts that had a high level of prematurity, 
there was a correspondingly high level of low birthweight 
rates, suggesting that high low birthweight rates can partly 
be explained by the level of prematurity in those districts. 
This relationship is illustrated in the Table 4.10 and 
graphically presented in Figure 4.5.

The districts can be divided into two group. Those that had 
a high incidence of low birthweight with a lower incidence of 
prematurity, and those that had a low incidence of low 
birthweight infants with a higher percentages of prematurity.

This can be seen from the figure presented (Figure 4.5) . For 
instance Nizwa, Sur, Sumail and Assada had higher percentages 
of low birthweight infants than the percentages of preterm, 
some of those infants who are LBW and term are small for 
gestation. Whereas in Salalah, Rostaq, and Buraimi, the 
preterm rate was higher than their level of low birthweight 
infants. In the second group the prematurity level was higher 
and the infants in these hospitals may be appropriate for 
gestation.

The relative risks (RR) for each hospital, either for low 
birthweight or prematurity are presented in Table 4.10. The 
relative risks (RR) were calculated relative to the average 
low birthweight and the average level of prematurity for the 
ten hospitals.

The hospitals with a high relative risks (RR) for low 
birthweight tend to be those areas that had relatively high 
relative risks for prematurity. For instance Ibra has a 
relative risk factor (RR) of 1.12 for low birthweight and has 
a RR factor of 1.34 for prematurity. This however is not the 
case in all the hospitals, as for example in Sumail the RR 
factor for low birthweight was quite high (1.2.7) whereas the
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RR factor for prematurity was 0.43. On the other hand Salalah 
had a high relative risk factor (RR) for prematurity (1.18) 
but the RR factor for low birthweight was only 0.68.
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Figure 4.5 
Relationship between low birthweight 

and prematurity in the hospitals
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Table 4.10
Relationship between level of prematurity and low birthweicrht 
and their relative risks in the ten main district hospitals

Hospital
%

LBW
Relative

Risk
(RR)1

p
Value

%
Premat.

Relative
Risk
(RR)2

p
Value

Buraimi 8.9 0.95 NS 9.6 0.86 NS
Ibra 10.5 1.12 NS 12.4 1.12 NS
Rostaq 9.5 1.01 NS 10.3 0.93 NS
Salalah 6.4 0.68 ** 11.0 0.99 NS
Sohar 8.8 0.94 NS 6.0 0.54 ★ ★ ★ *
Sur 7.0 0.76 NS 5.0 0.45 k -kick

Nizwa 14.0 1.49 *** 12.0 1.08 NS
Sumail 11.9 1.27 NS 4.0 0.36
Assada 8.3 0.88 NS 2.3 0.21 ****
Tanaam 11.9 1.27 NS - - -

RR for LBW calculated relative to the average LBW rate (9.4%) for 1987/88.
RR for prematurity calculated relative to the average prematurity rate 
(11.1%) for 1987/88.

4.11 STILL BIRTH RATES IN DIFFERENT REGIONS

In order to compare the still birth rates in different areas 
in Oman, the birthweight specific still birth rates were 
analyzed.

Table 4.11 illustrates the difference in the still birth rates 
for infants weighing 2.5kg or higher, and still birth rates 
for infants weighing less than 2.5kg, in the different 
regions.

The average still birth for infants of less than 2.5kg was 
90.2 for 1987 and 81.0 per 1000 births for 1988. There was,a 
decline in the rates from 1987 to 1988. However there was no 
change in the still birth rates of infants more than 2.5kg 
between 1987 (8.0 per 1000) and 1988 (8.2 per 1000 births).
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Table 4.11
Birthweight specific still birth rates in the different 
regions for 1987 & 1988).

Hospital 1987
(<2.5kg) (>2.5kg)

1988
(<2.5kg) (>2.5kg)

Cumulative 
1987 & 1988 

(<2.5kg) (>2.5kg)

BURAIMI 61.2 14.7 94.0 7.4 78.4 8.6
I BRA 84.5 12.0 39.4 12.5 63.2 12.3
ROSTAQ 73.9 6.2 68.7 8.8 71.3 7.5
SALALAH 169.7 6.9 155.3 7.1 161.7 7.0
SOHAR 98.9 6.2 108.6 6.3 103.0 6.2
SUR 121.0 12.6 84.5 6.5 101.5 9.6
SUMAIL 55.6 4.9 18.6 9.6 37.2 7.1
TANAAM 103.8 10.2 57.4 7.6 81.3 8.8
NIZWA 78.0 13.4 98.1 18.2 88.0 15.8
ASSADA 34.7 3.2 23.5 4.8 30.5 4.0

TOTAL 90.2 8.0 81.0 8.2 85.7 8.1

As shown in Table 4.11 there was a drop of still births rates 
for the low birthweight babies (less than 2.5kg) from 90.2 per 
1000 births in 1987 to 81.0 per 1000 births in 1988, but the 
still birth rates for babies of 2.5kg or above remained almost 
the same, around 8.0 per thousand births.

The still birth rates varied tremendously in the different 
regions. Using the cumulative figures of the two years, for 
comparison, the still birth rates ranged from around 30.5 per 
1000 births in Assada hospital to 161.7 per thousand in 
Salalah for babies less than 2.5kg. For babies 2.5kg and 
above, the still birth rates ranged from 4.0 per 1000 birth in 
Assada to around 15 per thousand births in Nizwa.

The differences in the still birth rates in the different area 
is illustrated graphically in Figure 4.6.
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Figure 4.6 
Still birth rates for infants 2500gm 

and above in the hospitals
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Using the cumulative figures (1987 & 1988) for comparison, the 
areas that had high still birth rates for infants weighing 
more than 2500g were Nizwa 15.8 per thousand births, Ibra 12.3 
per thousand births, Sur 9.6 per thousand births, Tanaam 8.8 
per thousand births and Buraimi 8.6 per thousand births. 
These were above the national average of 8.1 per thousand 
births for infants weighing 2500g or more.

4.12 PERINATAL MORTALITY RATE IN THE AGGREGATE DATA

The perinatal mortality rate derived from the data collected 
from the 10 main district hospitals (aggregate data) is shown 
in Table 4.12.

The crude perinat-al mortality rate for the cumulative two 
years was 23.8 per thousand births, still birth rate was 15.4 
per 1000 births and early neonatal death rate was 8.4 per 1000 
births.

The perinatal mortality rate for 1987 was found to be higher,
27.8 per 1000 births compared to the perinatal mortality rate 
for 1988 which was 22.1 per 1000. There was a decrease of 18% 
in the perinatal rates between 1987 to 1988. (Figure 4.7).
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Figure 4.7 
Perinatal mortality, early neonatal 

and still birth rate from the 
ten main district hospitals
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Table 4.12
Perinatal mortality rate, early neonatal death rate and still 
birth rates from 10 district hospitals

RATES 1987 1988 Cumulative 
(1987 & 1988)

Total number of 
births

20896 21322 42218

Still birth rate 16.1 14.8 15.4
per 1000 births (336) (315) (651)

Early Neonatal 10.5 6.4 (8.4)
Death Rate per 
1000 births

(220) (136) (356)

Perinatal mortality 26.6 21.2 23.8
rate per 1000 births (556) (451) (1007)

4.13 DIFFERENCES IN PERINATAL MORTALITY RATES IN THE
DIFFERENT REGIONS

As was shown with still births, the perinatal mortality rate 
also showed a tremendous variation from region to region.

Table 4.13 and Table 4.14 illustrate the crude still birth 
rates, early neonatal rates and perinatal mortality rate for 
each of the 10 district hospitals in the study for 1987 and 
1988 respectively.

The perinatal mortality rate ranged from 7 per thousand births 
to 35 per thousand births for the year 1987. The areas that 
had a high perinatal mortality or above average for the 
aggregate data (26.6 per thousand births) were Nizwa, Tanaam, 
Ibra, Rostaq, Salalah, Sohar and Sur. In 1988 there was an 
improvement in most of these hospitals with a decrease in the 
mortality rates in nearly all from the previous year. The 
areas that had a mortality rate above the average for the year
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1988 (average 21.2 per thousand births) were Nizwa, Tanaam and 
Salalah.

These areas with high mortality had a high still birth rate 
and in general a high low birthweight rate. One exception is 
Assada where the rates were low. Since Assada Hospital is in 
the Capital, all its high risk pregnancies are immediately 
transferred to the referral centres. Thus their still birth 
and perinatal rates and low.

The range of perinatal mortality rates in the different 
regions indicate that there are different factors contributing 
to the mortality in the different regions and these factors 
need to be studied so that appropriate interventions may be 
undertaken.
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Table 4.13
Total number births# still birth rates# early neonatal rates 
and perinatal mortality rate per 1000 births from 10 district
hospitals for the year 1987.

Total 
number 
of births Still

Birth Rates

Early Neonatal 
Death Rate

Perinatal 
Mortality 

Rates per 
1000 Births

BURAIMI 525 19.0 2.0 21.0
IBRA 1226 20.4 9.0 29.4
ROSTAQ 3589 12.8 15.9 28.7
SALALAH 2819 16.3 12.8 29.1
SOHAR 4479 15.2 13.6 28.8
SUR 1876 19.7 5.3 25.0
SUMAIL 1393 10.8 2.8 13.6
TAWAAM 2027 22.2 9.4 31.6
NIZWA 1566 22.3 12.8 35.1
ASSADA 1396 6.4 0.8 7.2
TOTAL 20896 16.1 10.5 26.6

Table 4.14
Total births. still births, early neonatal rates and perinatal
mortality rates per 1000 births from 10 hospitals for the vear 1988

Hospital
Total 
Number 
of births

Still Birth 
Births Rates

Early Neo
natal Rates

Perinatal
mortality
Rate

BURAIMI 624 11.2 (7) 6.4 (4) 17.6 (11)
IBRA 1325 15.1 (20) 3.8 (5) 18.9 (25)
ROSTAQ 3628 14.3 (52) 5.5 (20) 19.8 (72)
SALALAH 3018 17.6 (53) 12.6 (38) 30.2 (91)
SOHAR 4497 14.5 (65) 3.3 (15) 17.8 (80)
SUR 1835 12.5 (23) 6.5 (12) 19.0 (35)
SUMAIL 1311 10.7 (14) 2.3 (3) 13.0 (17)
TAWAAM 2206 12.7 (28) 10.4 (23) 23.1 (51)
NIZWA 1531 29.4 (45) 9.1 (14) 38.5 (59)
ASSADA 1347 5.9 (8) 1.5 (2) 7.4 (10)
TOTAL 21322 14.8(315) 6.4(136) 21.2 (451)
Figures in brackets = Total number of deaths)
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Figure 4.8
Perinatal mortality rates in the different hospitals 

for the years 1987 and 1988
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4.14 CAUSES OF PERINATAL MORTALITY IN THE AGGREGATE DATA

Table 4.15 and Figure 4.9 illustrate the major causes of 
perinatal deaths as classified by Wigglesworth classification 
from the data collected for two years from the 10 main 
district hospitals.

The major causes of death were asphyxial conditions, in labour 
or at birth, which accounted for 30.7%, followed by macerated 
still births 23.0%, prematurity 22.6% and specific conditions 
other than above 10.9%.

Some difficulty was experienced in placing some of the infants 
into a particular group. This happened more commonly in the 
infants who were preterm and also had some other condition. 
For example small preterm infants might have been born 
asphyxiated, and the final cause of death may have been due to 
birth asphyxia, but because these infants were preterm, they 
were included in the premature group, if they died shortly 
after birth. But if they died hours later, or after 
sometimes, they were classified as birth asphyxia. The only 
exception was in all infants under lOOOg, who irrespective of 
the presence of other factors, were grouped as premature. 
This rule may not have been completely observed in some of the 
cases

This altered the proportion of infants within these two 
groups, and there may be an overlap in the two groupings.
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Figure 4.9 
Major causes of perinatal death from 

the ten district hospitals
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Table 4.15

Major Causes of Perinatal Death bv Wiqqlesworth
Classification from 10 Main District Hospitals (1987 and 1988)

CAUSE OF DEATH NO. PERCENTAGE

Group I
Normally formed macerated still births 242 23.0

Group 2
Congenital malformation 135 12.8

Group 3
Condition associated with Immaturity 238 22.6

Group 4
Asphyxia (Fresh still birth and 
neonatal death) 323 30.7

Group 5
Specific Conditions (others) 115 10.9

TOTAL 1053 100

4.15 DIFFERENCES IN CAUSES OF DEATHS IN THE DIFFERENT REGIONS

Table 4.16 shows the percentages of the different causes of 
perinatal deaths for each of the district hospitals over the 
period of two years.

Caution must be exercised in deriving conclusions from the 
data as in some of the groups the numbers were too small.

When the data is analyzed as a whole and for each hospital 
separately, a simple pattern emerges. Birth asphyxia for 
instance occurred in nearly all the hospitals in the same
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proportions, whereas, percentages of macerated still births 
were higher in Buraimi, Assada, Nizwa, Sohar, Sur and Sumail. 
A high proportions of malformations were found in Buraimi, 
Ibra, Rostaq and Assada.

Although the differences are small, they indicate some areas 
with specific problems that are more prevalent in those areas.

Table 4.16
Total percentages of causes of deaths in the different 
district hospitals

Group 1 Group 2 Group 3 Group 4 Group 5
Hospital Macerated Congenital Immaturity Asphyxia Specific

Still birth Malformation Conditions

BURAIMI 31.8 ( 7) 22.7 ( 5) 4.55 ( 1) 36.4 ( 8) 4.55 ( 1)
IBRA 27.3 (19) 40.9 (27) 7.6 ( 5) 16.6 (11) 7.6 ( 5)
ROSTAQ 17.6 (31) 13.6 (24) 26.7 (47) 34.7 (61) 7.4 (13)
SALALAH 19.4 (35) 10.0 (18) 30.0 (54) 30.0 (54) 10.6 (19)
SOHAR 26.0 (55) 9.9 (21) 23.6 (50) 34 .4 (73) 6.1 (13)
SUR 25.3 (25) 6.1 ( 6) 21.2 (21) 20.2 (20) .27.2 (27)
SUMAIL 25.0 ( 9) 8.3 ( 3) 16.7 (6) 30.6 (11) 19.4 ( 7)
TAWAAM 15.4 (19) 13.0 (16) 24.4 (30) 30.9 (38) 16.3 (20)
NIZWA 28.6 (34) 10.1 (12) 20.2 (24) 32.8 (39) 8.4 (10)
ASSADA 45.0 ( 9) 15.0 ( 3) 0.0 ( 0) 40.0 ( 8) 0.0 ( 0)

TOTAL (242) (135) (238) (322) (115)
30.0% 12.8% 22.6% 30.6% 11.0%

Number of deaths in brackets
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4.16 SUMMARY

The results of the aggregate data collected from the different 
areas in Oman and presented in this section gives a profile of 
the birth distribution and the incidences of low birthweight, 
still birth and perinatal mortality. The results highlighted 
and identified the specific problems in each area and where 
they occurred.

The total number of births examined in the study constituted 
about 40% of the total deliveries in Oman. The number of 
births for 1987 was 20,890 and for 1988 was 21,322.

Although the data was hospital based, it was considered 
representative of the obstetric population in the areas.

The birth distributions in the different areas reflected how 
densely populated each area was.

The results revealed that Sohar constituted 21.3% of the total 
deliveries in the study, nearly one-fifth for the whole 
country. Rostaq and Tanaam accounted for 17.1% and 10.0% 
respectively. The other major centres were Nizwa 8 .8%, and 
Sur 7.3%.

The crude perinatal mortality rate for 1987 was 26.6/1000 
total births and for 1988 21.2/1000 total births. There was 
also a fall in early neonatal death rate from 10.5 to 6.4 per 
1000 total births from 1987 to 1988. The still births reduced 
only slightly.

The major causes of perinatal mortality were birth asphyxia 
30.7%, macerated still births 23.0%, prematurity 22.6%, 
congenital malformations 12.8%, and other specific conditions 
10.9%.

The causes of death were not similar in all the hospitals. 
However, birth asphyxia was uniformly high in all the 
hospitals and prematurity was high in nearly two-thirds of the
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hospitals. The still birth rate was quite high, 15.4/1000 
births.

Nearly half of all the still births (47.6%) were in infants of 
2.5kgs or over. Still births accounted for 61.8% of all the 
perinatal deaths. There were wide disparities in the still 
birth rates, ranging from low levels in Assada (6.2/1000) to 
high levels in Nizwa (25.8/1000), Ibra (17.6) and Tanaam 
(17.2) .

The incidence of low birthweight was 9.4% average for the 
cumulative two years. The incidence fell from 9.8% in 1987 to 
9.0% in 1988 reflecting possibly improvements in the general 
health and nutrition of the mothers. Low birthweights varied 
from around 6.4% in Salalah to 14.0% in Nizwa, 11.9% in Sumail 
and 11.9% in Tanaam.

The level of prematurity was found to be higher in 
relationship to low birthweight rates. A total of 11.1% were 
born preterm. There was no difference in the prematurity 
level between 1987 (11.3%) and 1988 (11.0%).

The major component of perinatal mortality was due to the 
still births of normal sized infants, birth asphyxia and 
prematurity, of which more than half could be prevented by 
better perinatal care or care in labour and delivery and care 
of the fetus at birth.
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CHAPTER 5 : CHARACTERISTICS OF THE POPULATION STUDIED

5.1 INTRODUCTION

The perinatal data presented here was collected from three 
hospitals where the main study was undertaken.

The total data material comprised 6699 records of which 6481, 
96.1% were Omani and 209 or 3.1% were non-Omani. Because 
there were significant differences between Omani and non-Omani 
mothers in the social characteristics, ethnicity, level of 
education and parity, the records of non-Omani mothers were 
omitted in the final analysis.

The social, demographic and biological characteristics of the 
Omani were similar and typical of the population in the 
Northern of Oman, though some minor differences exist in the 
different regions.

Although the data may be taken to be representative of the 
characteristics of mothers and infants in Oman, caution must 
be exercised in the interpretation of the data and in 
generalizing for the whole country.

5.2 MATERNAL SOCIAL DEMOGRAPHIC AND BIOLOGICAL CHARACTERISTICS

5.2.1 Age of the mother (Table 5.1)

Analysis of age distribution of the mothers showed a total of 
964 or 14.9% were less than 20 years of age and a total of 
1228 mothers (19.0%) were 35 years or above. 66.2% of the 
mothers in the study were between 20 to 34 years of age, the 
most active reproductive period. There were 67 mothers (1.1% 
who were less than 15 years of age). (Figure 5.1).
The mean age of the population was 26.9 (S.D 7.5).
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Age distribution in the main study
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There was a higher percentage of younger mothers in Nizwa 
(19%) while in Rostaq a higher proportion of older mothers 
were found (19.1%).

The age pattern showed a tendency to early marriage which is 
frequently seen in developing countries and showed a high 
percentage of mothers in the older age group and higher 
parity.

5.2.2 Parity

Parity was defined as the number of previous live born infants 
and still births, born after 28 completed weeks of gestation.

A total of 12.7% of the mothers were primigravida (parity 0) 
and 20.1% mothers of parity 8 or higher (Table 5.2). Mothers 
of parity 2 to 4 formed 29.11% of the total and those of 
parity 5 to 7 accounted for 27.0%. The mean parity for the 
whole population was 5.2 (SD 3.1).

Nizwa showed a higher proportion of primigravida mothers 
(15.8%) corresponding to the age distribution. In addition 
Nizwa showed a higher proportion of mothers who were parity 8 
and above (23.6%) compared to Assada and Rostaq.

119



Table 5.1
Maternal age distribution in the main study

CHARACTERISTIC NIZWA 
HOSPITAL 
NO %

ASSADA 
HOSPITAL 
NO %

ROSTAQ 
HOSPITAL 
NO %

TOTAL
NO %

AGE (YEARS)
LESS THAN 20 275 19.0 125 8.9 564 15.7 964 14.9
20-29 632 43.5 651 46.3 1598 44.4 2881 44.6
30-34 280 19.3 385 27.4 721 20.0 1386 21.5
35 AND OVER 264 18.2 246 17.5 718 19.9 1228 19.0

TOTAL 1451 1407 3601 6459
Number missing not recorded 22
Grand Total 6481

Table 5.2
Paritv distribution in the main studv

NIZWA HOSPITAL 
NO %

ASSADA HOSPITAL 
NO %

ROSTAQ
NO

HOSPITAL
% NO

TOTAL
Q.
O

PARITY
0 228 15.8 152 10.8 441 12 .3 821 12 .7
1 151 10.4 164 11.7 390 10.8 705 11. 0

2 - 4 376 26.0 432 30.7 1077 30.0 1885 29.2
5 - 7 343 23.7 354 25.2 1045 29.1 1742 27 .0
8 AND OVER 347 24.0 304 21.6 642 17.8 1293 20 .1
Mean Parity 5.6 4.9 4.8 5.1

TOTAL 1445 1406 3595 6446
Number missing/not recorded 35
Grand Total 6481
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5.2.3 History of previous still births (Table 5.3)

Still born was defined as the birth of a fetus without signs 
of life having completed 28 gestational weeks.

In a total of 6252 mothers in the study, 95.5% did not have a 
history of previous late fetal loss (still births), 4.4% of 
the mothers were found to have a history of one or more still 
births and 1 .1% of the mothers had a history of 2 or more 
still births.

The percentage of mothers with a history of previous still 
births varied among the different hospitals. Nizwa hospital 
showed a higher percentage of mothers with a history of 
previous still births (5.8%), compared to Assada, 3.4% and 
Rostaq 4.4%.

Table 5.3
Total number and percentages of mothers with a history 
of previous still births

History of 
still birth

Nizwa 
hospital 
No %

Assada 
hospital 
No %

Rostaq 
hospital 
No %

Total
No oo

None 1287 94.2 1340 96.6 3344 95.6 5971 95.5
1 still birth 60 4.4 39 2.8 116 3.3 215 3.4
2 or more 90 1.4 8 0.6 39 1.1 66 1.1

Total 1366 1387 3499 6252

5.2.4 Relationship between age and parity of mother

Table 5.4 shows the relationship between age and parity from 
the data compiled from the main study.

121



Age was directly related to parity. Younger mothers showed 
lower parity and as age increased parity increased.

Of the mothers who were less than 20 years, 88.5% were 
primigravida, but only 0.9% of women of 35 years or above were 
pregnant first time. But 62.7% of women of 35 years and over 
were of parity 8 or higher and 30.2% were of parity 5 to 7. 
This means that a majority of the older mothers are highly 
multiparous.

Table 5.4
Total number of percentages distribution 
of age bv parity

AGE
(Years) i—1io

PARITY
2-4 5-7 8+

TOTAL

Less than 844 109 953
20 Yrs (88.5) (11.5)
20-34 666 1703 1362 520 4251

(15.7) (40.1) (32.0) (12.2)
35 and 11 75 369 765 1220
over ( 0.9) ( 6.2) (30.2) (62.7)

TOTAL 1521 1876 1739 1288 6424
(23.6) (29.2) (27.1) (19.7)

(Percentages in brackets)

5.2.5 Maternal weight

Maternal weight was recorded from the antenatal records. The 
earliest weight during pregnancy was recorded, or weight taken 
at the first presentation in the clinic. In the majority of 
cases the maternal weight was taken between the first and 
second trimester of pregnancy.
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Maternal weight was poorly recorded and was available only for 
5365 of the Omani mothers out of the total population of 6481. 
Many of the missing records of maternal weight were either not 
available or not recorded. A significant number were due to 
mothers who had not attended antenatal clinic previously, or 
had attended but did not have their antenatal cards.

Table 5.5 shows the maternal weight distribution by hospital. 
A total of 1.9%, nearly 2% weighed less than 40kg and 4% of 
the mothers weighed 80kg or above.

The mean maternal weight was 55.88 (SD 10.93)

The percentage of mothers weighing less than 40kg (2%) is 
probably an underestimate of the true proportions had the 
prepartum weights been available.

Similarly the group of mothers who weighed more than 80kg in
mid trimester would consist of some mothers who would
otherwise weigh less than 80kg.

Table 5.5
Total number and percentages of mothers by weight

Maternal Weight Nizwa 
hospital 
No %

Assada 
hospital 
No %

Rostaq 
hospital 
No %

Total 
No %

Less than 40 
(kg)

32 2.4 28 2.1 40 1.5 100 1.9

40 to 79.9 1289 95.1 1203 91.6 2562 95.0 5054 94.2
80 and over 34 2.5 83 6.3 94 3.5 211 3.9

Total 1355 1314 2696 5365
Number not recorded 1116
Grand Total 6481
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5.2.6 Maternal education

The number and percentages of mothers with different level of 
education is shown in Table 5.6. As a large proportion of 
mothers had a minimum basic education, level of education was 
classified as either illiterate, could only read or write 
Arabic, primary schooling or higher training (secondary school 
or higher).

An average of 74.6% of the mothers in the study were 
registered as illiterate, and 4.7% of the mothers could read 
and write Arabic or had received some non-formal education. 
A total of 20.7% received formal education of which 3.6% had 
received secondary school education or higher and 17.3% had 
completed primary schooling.

Table 5.6
Total Level of Maternal Education of Mothers in the Study

Level of Nizwa Hospital 
Education

Assada Hospital Rostaq Hospital Total

None 984
(71.7)

925
(68.1)

1615
(81.0)

3524
(74.6)

Reads and 
Writes Arabic

26
( 1.9)

31 
( 2.3)

137 
( 8.4)

224 
( 4.7)

Primary
School

318
(23.2)

328
(40.5)

164 
( 8.2)

810
(17.1)

Secondary 
School or 
Higher

45 
( 3.3)

75
( 5.5)

48 
( 2.4)

168 
( 3.6)

TOTAL 1373 1359 1994 4726
Missing or not 
Grand Total

recorded 460
6481

Percentages in brackets
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5.2.7 Father7 a occupation

A high percentage of fathers were self employed and worked as 
farmers or have their own small business. Most of the fathers 
were employed in the government and work as junior clerks and 
junior government officials, semi-skilled workers or in the 
defence.

As most of the population were of the same socioeconomic 
status, detailed evaluation of earned income would not help to 
differentiate groups that are more advantaged than others and 
perhaps would not have a big impact on the outcome of the 
pregnancy. However if the grouping were made of those who 
were having a regular income (government employed) and those 
unemployed then there might be some difference in the mothers 
of the two groups.

In our data therefore employment was classified as, either, 
self employed, government employed or not employed.

Table 5.7 illustrates the percentages distribution of the 
occupation of the fathers. Nearly 7% (6.9%) were not employed 
and had no regular income source; 17.3% were self employed and 
74.2% were working for the government. A small percentage 
(1 .6%) had different jobs at times.
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Table 5.7
Total number and percentages of mothers bv husband employment status
in the studv

Nizwa
Hospital

Assada
Hospital

Rostaq
Hospital

Total

None 123 39 255 417
( 8.8) ( 2.9) ( 7.8) ( 6.9)

Self 216 235 588 1039
Employed (15.5) (17.3) (18.0) (17.3)
Government 1022 1031 2414 4467
Employed (73.5) (75.8) (73.8) (74.2)
Others 29 56 13 98

( 2 .1) ( 4.1) ( 0.4) ( 1.6)

TOTAL 1390 1361 3270 6021
Missing or not recorded 460
Grand Total 6481

Percentages in brackets.

5.2.8 Consancruinitv -

Consanguineous marriage in the Middle Eastern and Asian
countries is quite common but the extent varies from one
country to another.

The effect of consanguineous marriages on perinatal mortality 
and morbidity has been studied in several countries. In the 
United Kingdom consanguineous marriages are reported to be 
very low but a high proportion of consanguinity has been 
reported in Asians living in Britain (Darr 1988).

In Saudi Arabia more than 50% of the marriages were reported 
to be consanguineous.
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The degree of in-breeding also varies from first cousins, to 
first cousins once removed, uncle-niece relationship, second 
cousins or distant relatives.

Table 5.8 illustrates the proportions of the level of 
consanguinity in the data collected. Consanguinity was 
classified into three groups first cousins including first 
cousin removed and uncle-niece, or second cousins and other 
relationships, or not related.

A total of 32.8% of the mothers were married to their close 
relatives (first cousins); 19.1% to second cousins or other 
relationships, and 48.1% were not related to their husbands.

Table 5.8
Proportion of percentages of consanguinity in the mothers 
studied

HOSPITAL
First
Cousins

Second Cousins 
or other relatives

Not
Related Total

NIZWA 320 336 627 1283
(24.9) (26.2) (48.9)

ASSADA 397 314 656 1367
(29.0) (23.0) (48.0)

ROSTAQ 1236 485 1583 3304
(37.4) (14.7) 47.9

1953 1135 2866 5954
TOTAL (32.8) 19.1 48.1
Missing records 527
Grand Total 6481

Percentages in brackets.



5.3 ANTENATAL CARE, LABOUR AND COMPLICATIONS OF PREGNANCY

Over the last two years the National Health Programme (NHP) 
(now known as the Department of Family Health) and the 
Maternal and Child Health (MCH) Committee have launched major 
programmes in the maternal and child health activities. In 
1988 the NHP launched a comprehensive health programme 
entitled 'Women' which incorporated a comprehensive antenatal 
care programme and the use of the "green" antenatal card 
(ANC). A manual for antenatal care with standard operating 
procedures was distributed throughout the country including 
non-governmental health institutions or private clinics to 
ensure that care given to the pregnant mother is standardized 
and to improve on the quality of care provided. As a result 
of the launch attendances to antenatal clinics increased 
considerably.

At the same time the National and Woman and Child Care Plan 
Committee - task force - produced pregnancy booklets in both 
languages English and Arabic for use by the mothers and the 
public to learn about care in pregnancy.

5.3.1 Attendance at the antenatal clinic

The number and percentages of women attending the antenatal 
clinic and the number of antenatal visits in the study were 
analyzed and the results shown in Table 5.9.

Of the total number of 6481 mothers in the study 94.0% (6392) 
were recorded as having attended antenatal clinic (ANC) and 
6.0% did not attend.

A higher percentage of women did not attend ANC in the Rostaq 
area (6.0%) compared to 2.6% in Nizwa and 1.5% in Assada.
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Table 5.9

total number of visits

NIZWA ASSADA ROSTAQ TOTAL
HOSPITAL HOSPITAL HOSPITAL
No. % No. % No. % No. %

Attendance to ANC

Attended 1398 97.4 1363 98.5 3248 90.0 6009 94.0

Not Attended 37 2.6 21 1.5 325 9.1 383 6.0

TOTAL 1435
Missing not recorded 
Grand Total

1384 3573 6392
89

6481

5.3.2 Number of antenatal visits

Table 5.10 illustrates the frequency of visits of mothers to 
the antenatal clinics.

Analysis of the visits to the ANC showed that 33.9% of the 
mothers attended between 1 to 4 times in the course of 
pregnancy, 41.5% made 5 to 8 visits and 12.5% attended more 
than 9 times. The mean number of visits were 5.6 (SD 2.73).
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Table 5.10
Frequency of visits to the antenatal clinic in the study

NIZWA 
HOSPITAL 
No. %

ASSADA 
HOSPITAL 
No. %

ROSTAQ 
HOSPITAL 
No. %

TOTAL 
No. %

No Antenatal Visits
0 135 9.2 ' 149 10.6 519 14 .4 803 12.4

1 - 4 559 38.3 530 37.6 1104 30.5 2193 33.9
5 - 8 621 42.5 530 37.6 1522 43.2 2673 41.2
9 and over 145 10.0 201 14.2 466 12.9 810 12.5

TOTAL 1460 1401 3611 6481

Inspite of the high attendance for antenatal care during 
pregnancy it does however appear that the first visit is 
usually late after the first trimester of pregnancy or in the 
beginning of the second trimester, and that it may be that the 
first examination is done late, if interventions are to begin 
early, such as advice on nutrition like anaemia, diabetes or 
hypertension.

5.3.3 Antenatal risk factors

Table 5.11 shows the number of women who developed antenatal 
complications or had significant medical problems during 
pregnancy.

Out of a total of 5691 mothers, 21.8% were recorded as having 
presented with antenatal complications -or risk factors, and 
78.2% did not have any risk factors.
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Table 5.11
Total number and percentages of women with or without 
complications in the Study.

ANTENATAL
COMPLICATIONS

NIZWA 
No. %

ASSADA 
No. %

ROSTAQ 
No. %

TOTAL 
No. %

Present 366 25.4 327 23.6 548 19.1 1241 21.8

Non-Present 1073 74.6 060 76.4 2317 80.9 4450 78.2

TOTAL
Missing or not 
Grand Total

1438
recorded

1387 2865 5691
790
6481

5.3.4 Antenatal risk factors

The definition of antenatal risk factors used were the same as 
those incorporated in the standard operating procedure in the 
ANC manual and the risk factors outlined in the 'green' ANC 
card used in Oman.

These included antepartum haemorrhage, hypertension in 
pregnancy, pre-eclampsia, toxaemia, high parity (8 or more), 
age (less than 15 years or 35 years and above) , mothers weight 
(less than 40kg or weight of more than 80kg) and a history of 
previous still births.

The different antenatal factors detected in the survey are 
shown in Table 5.12.

Some difficulty was encountered in classifying the type of 
antenatal risk factors, if a woman presented with more than 
one antenatal factor. For example if a multipara presented 
with antepartum haemorrhage, she was coded for antepartum 
haemorrhage (APH); however if she presented with no other
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specific condition such as APH hypertension, pre-eclampsia 
(PET) or toxaemia, she was coded as multipara. Conditions 
such as hypertension, PET and APH were preferentially coded 
before prolonged rupture of membranes, multiparity, history of 
previous still births, weight less than 40kg, weight over 80kg 
or age less than 15 years. An arbitrary degree of severity 
was used to code for the most dominant factor.

Table 5.12 shows 13.7% of the mothers were multipara. 
Hypertension in pregnancy with no evidence of pre-eclampsia or 
toxaemia (proteinuria, oedema, hypertension, seizures) 
consisted of 2.1% of the mothers. Pre-eclampsia and toxaemia 
mothers formed 1.1% of the total and haemorrhage (APH) 
consisted of 0.7%.
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Table 5.12
Antenatal complications of women in the study

NIZWA 
HOSPITAL 
No. %

ASSADA 
HOSPITAL 
No. %

ROSTAQ 
HOSPITAL 
No. %

TOTAL
No.

i

%

NO COMPLICATIONS 1073 74.6 1060 76.4 2317 52.1 4450 IQ.2

GRANDMULTIP 201 14.0 184 13.3 392 13.7 111 13.7

PET/TOXAEMIA 15 1.0 ' 34 2.5 15 0.5 64 1.1

RUPT MEMBRANES 18 
(More than 24 hours)

1.3 5 0.4 23 0.8 46 1.1

HIGH BLOOD PRESSURE 4 9 3.4 35 2.5 35 1.2 119 2.1

HAEMORRHAGE 
(After 24 weeks 
& gestation)

23 1.6 6 0.4 9 0.3 38 0.7

History of 2 or 
more still births

4 0.3 4 0.3 13 0.5 21 0.4

Weight < 40kg) 10 0.7 6 0.4 14 0.5 30 0.5

Weight > 80kg 6 0.4 27 1.9 0 0 33 0.6

Age < 15 years 2 0.1 0 0 5 0.2 7 0.1

Others 26 1.9 38 2.6 42 1.5 106 1.9

TOTAL 1439 1387 2865 5691
Missing or not recorded 790
Grand Total 6481
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5.3.5 Significant medical problems

Table 5.13 shows mothers with specific medical conditions 
during pregnancy.

Table 5.13
Medical Conditions of Mothers During Pregnancy

Condition NIZWA 
HOSPITAL 
No. %

ASSADA 
HOSPITAL 
No. %

ROSTAQ 
HOSPITAL 
No. %

TOTAL 
No. %

1.Anaemia 67 4.7 12 0.9 65 2.3 144 2.6

2.Diabetes 11 0.8 8 0.6 6 0.2 25 0.4

3.Heart disease 79 0.5 9 0.7 12 0.4 28 0.5

4.Malaria 23 1.6 11 0.8 31 1.1 65 1.2

5.Urinary tract 
infection

10 0.7 21 1.5 9 0.3 40 0.7

6.Others 23 1.6 19 1,4 9 0.3 59 0.9

7.None 1297 90.2 1290 94.2 2639 95.2 5226 93.7

TOTAL 1438 1370 2771 5579

A total of 6.3% of mothers were found to have one of the 
medical conditions listed; 93.7% of the mothers did not have 
any medical problems.

Of those mothers with significant medical problems 2.6% of 
them were classified as severely anaemic (Haemoglobin less 
than 8 gms/dl), and 0.4% had diabetes mellitus, (gestational 
or established diabetes before pregnancy). Mothers suffering 
from malaria accounted for 1 .2% and those noted to have some 
form of heart disease were 0.5%.
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5.3.6 Delivery and labour

The majority of the mothers delivered normally by vaginal 
cephalic presentation (91.3%). Table 5.14 shows the number 
and proportion of women who delivered normally and those who 
delivered by assisted delivery.

Table 5.14
Proportions of Normal and Other Deliveries in the Study

NIZWA 
HOSPITAL 
No. %

ASSADA 
HOSPITAL 
No. %

ROSTAQ 
HOSPITAL 
No. %

TOTAL 
No. %

Normal 1224 84.8 
delivery

1305 93.5 3323 93.1 5852 91.3

Others 219 15.2 
(Assisted delivery)

91 6.5 246 6.9 556 8.7

TOTAL 1443 1396 3569 6408
Missing or not recorded 73
Grand total 6481

In Table 5.15 - the type of deliveries are illustrated. In 
the study population, breech delivery (vaginally) occurred in 
2.3%, forceps or vacuum delivery 2.5% and those born by 
caesarian section 3.9%.
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Table 5.15
Types of deliveries in the study

HOSPITALS IN THE STUDY 
( NIZWA/ROSTAQ/ASSADA ) 

No. %

NORMAL VAGINAL DELIV. 5852 91.3
BREECH DELIVERY 145 2.3
FORCEPS/VACUUM 159 2.5
CAESARIAN SECTION 252 3.9

TOTAL 6400
Missing or not recorded 81
Grand total 6481

Lower segment caesarian section appears to be quite low, but 
this is because with developments in obstetric and perinatal 
services, most of the high risk pregnancies from interior 
hospitals are referred to the tertiary centre at the Royal 
hospital where all high risk pregnancies are cared for and 
where Neonatal intensive care facilities are available for the 
care of the high risk neonate. The caesarian section rate for 
the Royal hospital for instance is 9.2% which indicating a 
high proportion of risk pregnancies.

5.3.7 Place of birth

Table 5.16 shows delivery by place of birth. A total of 90.4% 
of deliveries occurred in hospitals and 9.6% of the deliveries 
occurred outside the hospital. A higher proportion of babies 
appeared to have been born outside hospitals in Rostaq 12.5% 
compared to 4.9% at Nizwa and 7.2% in Assada. The proportion 
of born before arrival to the hospital is generally quite high 
in Oman.
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Table 5.16
Total number and percentages of mothers bv place of birth

PLACE OF 
DELIVERY

NIZWA 
HOSPITAL 
No. %

ASSADA 
HOSPITAL 
No. %

ROSTAQ 
HOSPITAL 
No. %

TOTAL 
No. %

HOSPITAL 1386 95.1 1307 92.8 3154 87.5 5847 90.4

OTHERS 71 4.9 102 7.2 450 12.5 623 9.6
(Home, BBA)

TOTAL 1457 1409 3604 6470
Missing or not recorded 11
Grand Total 6481

5.3.8 Attendance at delivery

In the majority of hospitals in deliveries are conducted by a 
qualified midwife. In the event of an abnormal labour or 
complicated pregnancies the obstetrician is called to come and 
assist.

Table 5.17 shows the type of medical personnel who assisted or 
conducted the deliveries in the areas studied.
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Table 5.17
Categories of personnel who attended deliveries

ATTENDANT NIZWA 
No. %

ASSADA 
No %

ROSTAQ 
No. %

TOTAL
No %

Doctor 204 14.2 141 10.1 210 5.9 555 8.7

Trained
Midwife

1168 81.1 1147 82.0 2889 81.1 5204 81.4

Traditional 
birth attendant

15 1.0 31 2.2 69 1.9 115 1.8

Relatives 47 3.3 78 5.6 392 11.0 517 8.1

Others 1 0.1 1 0.1 1 0.1 1 0.1

TOTAL 1435 1398 3562 6395
Missing or note 
Grand Total

recorded 86
6481

Out of the total number of 6395 deliveries 81.3% were attended 
by midwives, 8.7% were attended by doctors and 10.0% by 
others. The last group included some of the home deliveries 
or born before arrival. Traditional birth attendants (TBA) 
attended 1 .8% deliveries.

Nearly all deliveries in the hospital were therefore conducted 
by midwives, except for a small proportion which are attended 
by doctors.

As shown before Rostaq had a higher number of deliveries born 
outside the hospital. This is reflected in the higher 
percentage of deliveries attended by relatives (11.0%). On 
the other hand (14.2%) Nizwa showed a higher proportions of 
deliveries attended by doctors.
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Attendance by medical personnel at delivery is thus related to 
how complicated the delivery is. This is illustrated in our 
data by the fact that, in the deliveries attended by doctors 
33.3% were recorded as having complications of labour, nearly 
one third of all deliveries.

In deliveries attended by doctors, a higher proportion of the 
babies showed evidence of fetal distress at birth as shown by 
lower Apgar scores at 1 minute and at 5 minutes.

Table 5.18 shows the outcome at birth of deliveries attended 
by the different category of personnel. A higher percentage 
of still births (5.4%) occurred when a doctor was in 
attendance compared to, when a midwife is attending the 
delivery when only 1 .1% of births were still born.

Table 5.18

and attendance at birth

ATTENDANT 
AT BIRTH

LIVE BIRTH 
No. %

STILL
No.

BIRTH
%

TOTAL
No. Q.0

Doctor 525 94.6 30 5.4 555 8.7

Midwife 5147 98.9 57 1.1 5204 81. 4

Others 631 99.2 5 0.8 636 9.9

TOTAL 6303

Missing not recorded 
Grand Total

92
(98.6)

6395
(1.4)
86

6481
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5.3.9 Complications of labour

Complications of labour occurred in 5.5% of the total 
deliveries.

As the number of the different types of complications were 
small it is difficult to make a comparison in the different 
areas. However, the pattern does not appear to differ from 
one area to another.

Table 5.19 shows the common complications registered, from the 
deliveries from the pooled data of all three hospitals in the 
study.

Table 5.19
Common Complications of Delivery Encountered Durincr the Study.

COMPLICATIONS NO. %

1. None 5279 94 .5

2. Antepartum 
haemorrhage

36 0.6

3. Cord Prolapse/ 
Cord Accidents

23 0.4

4. Prolonged Labour 48 0.9

5. Ruptured 14 0.3

6. Others 186 3.3

TOTAL 5586 100

Missing not recorded 
Grand Total

895
6481
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Complications of labour was associated with age and parity 
(Table 5.20); a higher percentage of mothers of higher parity 
experienced problems during labour than younger mothers with 
lower parity. Older age and higher parity are associated with 
higher mortality as a result of more complications in those 
mothers.

Table 5.20
Total number and percentages of deliveries with complications
according to paritv

PARITY
NONE
No.

C
%

O M P L I C A T  
PRESENT 

No. %
I O N S

TOTAL 
No. %

0 668 94.4 40 5.6 708 12.7

1 602 96.2 24 3.8 626 11.3

iCM 1536 96.3 59 3.7 1595 28 .7

5 - 7 1421 94.1 89 5.9 1510 27 .2

8 + 1023 91.6 94 8.4 1117 2 0 . 1

TOTAL 5250 306 5556
Missing or not recorded 
Grand total

925
6481



5.4 INFANT CHARACTERISTICS AND OUTCOME

5.4.1 Birthweiqht distribution

Birthweight is the most important indicator of pregnancy 
outcome and is probably the most universally reliable 
indicator of total maturity.

The World Health Organization recommends that birthweight 
should be considered the first weight recorded within the 
first few hours after delivery as there can be a considerable 
weight loss after the first days of life.

In the study all babies were weighed as soon as they were born 
or within a few hours. Babies who were born at home were 
weighed as soon as they were brought to the hospital (usually 
within 48 to 72 hours).

The birthweight distribution in the study is shown in Table 
5.21 below. A total of 90.3% of the infants weighed 2.5kg or 
above, and 9.7% weighed less than 2.5kg. Of those babies who 
were born less than 2.5kg, 0.7% weighed less than 1.5kg.

Infants weighing above 4.0kg constituted 2.5% of the total 
(160 out of 6468 recorded birthweights) . The mean birthweight 
for the three areas was 3.04kg (SD 0.48).

The low birthweight distribution varied in the different 
hospitals ranging from 12.9% in Nizwa hospital to 9.6% in 
Rostaq and 6.9% in Assada. These results are similar to those 
results derived from the aggregate data collected over two 
years as shown in the previous section. The mean birthweights 
for Nizwa was 2.957kg, for Assada 3.108kg and for Rostaq 
3.047kg.
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Table 5.21
Distribution of birthweights in the study

BIRTHWEIGHT
NIZWA 
HOSPITAL 
No. %

ASSADA 
HOSPITAL 
No. %

ROSTAQ 
HOSPITAL 
No. %

TOTALNo. %

0.500-0.999 7 0.5 0 0.0 3 0.1 10 0.2

1.000-1.499 15 1.0 4 0.3 13 0.4 32 0.5

1.500-1.999 133 2.3 13 0.9 40 1.1 86 1.3

2.000-2.499 33 9.1 80 5.7 289 8.0 502 7.8

2.500-3.999 1238 85.0 1271 90.2 3169 88.0 5678 87.8

4.000-5.999 30 2.1 41 2.9 89 2.5 160 2.5

Mean
(birthweight) (2.,957) <3.108) (3.047) (3.04)

TOTAL 1456 1409 3603 6468

Missing 13
Grand Total 6481

The low birthweight rates in Oman are quite high in comparison 
with European countries such as Sweden (LBW 4.0% 1982) and 
Australia (LBW 5.6%). The incidence of low birthweight in 
Oman however is not as high as in some other developing 
countries. For instance, the low birthweight in India is 30% 
(Pauffer 1987) and in Saudi Arabia the incidence of low 
birthweight is 6.7%. (Swailem 1988).
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5.4.2 Outcome at birth

Table 5.22 illustrates the outcome of infants at birth (still 
born or live born). The percentages of babies who were born 
still births was 1.5%.

There was a significant difference of the proportions of still 
births among the different hospitals which ranged from 2.6% to 
0.4% lowest (Table 5.22). These differences were also
demonstrated in the first section in the results of the 
aggregate data.

Table 5.22
Total number of percentages of births according to outcome
(live/still born) in the different hospitals

NIZWA 
HOSPITAL 
No. %

ASSADA ROSTAQ 
HOSPITAL HOSPITAL 
No. % No. %

TOTAL

No. q.o

LIVE BIRTHS 1422 97.4 1405 99.6 3559 98.6 6386 98.5

STILL BIRTHS 38 2.6 5 0.4 52 1.4 95 1.5

TOTAL 1460 1410 3611 6481

5.4.3 Birth outcome bv birthweight

Table 5.23 shows the distribution of births in the pooled data 
(Nizwa, Assada, Rostaq) by birthweight. Out of 6471 births 
90.2% were infants above 2.5kg and 9.8% were below 2.5kg (low 
birthweight). Of those who were born alive about 9.3% were 
low birthweight or less than 2.5kg.

If the still births are analyzed, (Table 5.23), 57.5% of the 
still births were babies of 2.5kg or above, while only 42.5%
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of the still births were infants of low birthweight less than 
2,5kg.

Still births are responsible for a large proportion of the 
perinatal deaths in Oman. Most of the still births could be 
prevented as a high proportion of them are due to asphyxia 
occurring in labour (fresh still births).

Table 5.23
Birth outcome bv birthweight distribution

Birthweight Alive Still birth Total

0.500-0.999 6 ( 0.1) 4 ( 4.3) 10 ( 0.2)
1.000-1.499 25 ( 0.4) 7 ( 7.4) 32 ( 0.5)
1.500-1.999 75 ( 1.2) 11 (11.7) 86 ( 1.3)
2.000-2.499 484 ( 7.6) 18 (19.1) 502 ( 7.8)
2.500-3.999 5627 (88.2) 51 (54.3) 5678 (87.7)
4.000-5.999 160 ( 2.5) 3 ( 3.2) 163 ( 2.5)

Total 6377 (98.5) 94 ( 1.5) 6471 (100)

5.4.4 Singleton/multiple births

Out of the total number of deliveries in the three centres 
studied 99.0% were singleton births and 1.1% average were 
twins or multiple births.

The percentages of birthweight distribution by birth order is 
shown in Table 5.24. The mean birthweight for singleton 
births was 3.048kg and the mean birthweight for multiple 
births was 2.325kg.



Table 5.24
Birthweight distribution bv singleton or multiple births

Birthweight Multiple Singleton Total

0.500-0.999 0 ( 0.0) 10 ( 0.2) 10 ( 0.2)
1.000-1.499 3 ( 4.2) 29 ( 0.5) 32 ( 0.5)
1.500-1.999 11 (15.3) 75 ( 1.2) 86 ( 1.3)
2.000-2.499 27 (37.5) 475 ( 7.4) 502 ( 7.8)
2.500-3.999 31 (43.1) 5647 (87.7) 5678 (87.7)
4.000-5.999 0 ( 0.0) 163 ( 2.5) 163 ( 2.5)

Total 72 ( 1.1) 6399 (98.9) 6471 ( 100)
Missing or not recorded 10
Grand Total 6481

5.4.5 Gestational age

Gestational age was defined as the number of completed 
gestational weeks from the first day of the last menstrual 
period. Gestation was assessed either from mother's history 
or on the best estimate by the midwife.

Although mothers in Oman recall the history of their last 
menstrual period fairly accurately gestational assessment can 
still have a wide margin of error.

The majority of the mothers who attended antenatal clinic, 
serial gestational assessments had been done and hence 
gestational age was known at the time of delivery.

Table 5.25 shows the gestational age distribution of the 
babies in the study area. A total of 0.2% of the deliveries 
were recorded less than 28 weeks gestation, while 13.4% of 
total number of births were preterm (less than 37 gestational
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weeks). An average of 86.6% of babies were born term or 37 
weeks and above.

Table 5.25
Distribution of Births bv Gestation

GESTATION
(WEEKS)

NIZWA 
No. %

ASSADA 
No. %

ROSTAQ 
No. %

TOTAL
No. %

Less than 
28 weeks

7 0.5 2 0.1 1 0.1 10 0.2

28 - 36 
weeks

194 13.3 317 22.5 344 9.6 855 13.2

37 - 42 
weeks

1259 86.2 1086 77.2 3244 90.3 5589 86.6

42 + weeks -  - 1 0.1 2 0.1 3 0.04

TOTAL 1460 1406 3591 6457

Missing not recorded 24
Grand Total 6481

5.4.6 Sex

The distribution of infants by sex in the study, showed a 
slight preponderance of males. The distribution in the three 
hospitals was similar. A total of 3414 (52.8%) of infants
were males and 3053 (47.2%) were females.

Table 5.26 shows distribution of sex by birthweight. Male 
infants tended to be heavier than girls. Proportionally there 
were less male babies weighing less than 2.5kg (males = 8.4%, 
females 11.3%).
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Table 5.26
Distribution of Births bv Birthweight and Sex

SEX LESS THAN 2.5kg 
No. %

MORE THAN 
No.

2.5kg
%

TOTAL
No. %

Male 285 8.4 3122 91.6 3407 52.8
Female 344 11.3 2706 88.7 3050 47.2

TOTAL 629 (9.7) 5828 (90.3) 6457

Missing or not recorded 24
Grand Total 6481

5.4.7 Congenital malformations

A total of 138 infants (2.2%) were recorded as having 
congenital malformations out of the total of 6373 births.

Most of these malformations were major, causing symptoms. 
These included all those malformations that were diagnosed 
clinically. Table 5.27 shows the percentages of babies with 
or without malformation in the three areas studied.
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Table 5.27
Total number and percentages of babies born with or without 
malformation in the hospitals studied

Malformation Nizwa 
hospital 
No %

Assada 
hospital 
No %

Rostaq 
hospital 
No %

Total 
No %

Present 59 4.1 19 1.4 60 1.7 138 2.2
None 1379 95.9 1386 98.6 3469 98.3 6234 97.8

Total 1438 1406 3529 6373
Missing or not recorded 24
Grand Total 6481

There was a slightly higher proportion of babies with
malformations in Nizwa compared to Rostaq and Assada. The 
number of each malformations were too small to derive any 
definitive conclusion in the different areas. The incidence 
of congenital malformations is generally quoted as ranging 
from 3 to 5% of live births. (Bracken 1984)

Hence their proportion of 2.2% does not appear to be above 
average. However the proportion of malformations found in the 
study, could be an underestimate, as many could have been 
missed, since diagnosis was dependent only on obvious clinical 
signs.

5.4.8 Fetal distress and assessment at birth

Several methods are used to assess the fetus during labour. 
These involve observations of fetal heart rate and the colour 
of liquor or appearance of meconium. Traditionally fetal 
heart is monitored by auscultation but newer methods are now 
available that use continuous fetal heart monitoring either by 
scalp electrode or Doppler ultrasound. These can provide
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evidence of changes in the heart rate (changes in baseline 
rate or heart rate variability) . The pH of fetal scalp can 
also be used to help in evaluation of these changes and help 
to predict serious acidosis in cases of severe distress that 
may need immediate delivery of the fetus.

In developing countries, the only methods available are the 
traditional methods, by auscultation of the fetal heart rate 
and observation of the appearance of freshly-passed meconium.

In this study we examined the need for resuscitation as an 
indicator of distress and Apgar scores at 1 minute and 5 
minutes.

Out of 6127 births, 5.9% required active resuscitation which 
included facial oxygen, bag and mask or intubation. Babies 
who needed suction alone without oxygen were not included. 
The apgar scores at 1 minute and 5 minutes are shown in Table 
5.28.

Table 5.28
Total number and percentages of births by Apgar scores at 1 
minute and at 5 minutes

Apgar score 
at 1 minute 
No. %

Apgar 
at 5 
No.

scores
minutes

%

6 or less 189 3.3 61 1.1
7-10 5471 96.7 5594 98.9

TOTAL 5660 5655

Missing or not recorded 796
Grand Total 6481
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A total of 3.3% of babies were recorded as having an apgar 
score 6 or less at 1 minute, and 1.1% of babies had an apgar 
score of 6 or less at 5 minutes. If a cut off level of an
apgar score of 6 at 1 minute, and a cut off level of an apgar
score of less than 4 at 5 minutes, are used as indicating
asphyxia, the results above would mean that 3.3% suffered
moderately severe birth asphyxia, and by 5 minutes improved, 
but 1.1% remained severely asphyxiated at 5 minutes.

5.5 MAJOR CAUSES OF MORBIDITY IN THE MAIN STUDY

The conditions described in this section were diagnosed or 
observed at the hospitals in the main study. The diagnoses 
were mainly clinical as there were limited facilities for 
investigations and confirmation of the diagnosis.

Table 5.29 shows the number and percentages of the different 
conditions.

A total of 631 cases of infants with illness or malformations 
were reported. This accounted for 9.7% of the total number of 
births in the study (n = 6481) . However only 555 cases 
requiring observations or treatment were included here. The 
remaining were transient or mild conditions in well infants. 
The diagnosis were grouped into the following categories.

- Conditions associated with prematurity and low birthweight.
- Congenital malformations
- Birth asphyxia or birth trauma
- Jaundice
- Respiratory conditions
- Others
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5.5.1 Prematurity and low birthweight

The commonest conditions for which the infants required 
observations or treatment were due to prematurity and low 
birthweight which constituted 21.2% of the total cases. All 
babies with symptoms associated with prematurity were grouped 
in this section. These included conditions such as feeding 
difficulties, hypoglycaemia, hypothermia, respiratory distress 
syndrome, apnoea or mild physiological jaundice

5.5.2 Birth asphyxia

The second group consisted of birth asphyxia which formed 
18.4% of the total. Majority of these neonates were 
moderately or severely asphyxiated and needed active 
resuscitations. Among these babies some developed severe 
symptoms such as irritability, intolerance to feeds, hypo or 
hypertonia, or seizures.

5.5.3 Congenital malformations

The third group consisted of those babies born with 
malformations.

A total of 19.3% (107 out of 555 cases) were analyzed with 
either major or minor malformations. These cases comprised 
the records of infants admitted to the wards and do not 
include the cases that were not admitted.

The major malformations consisted of lesions of central 
nervous system (CNS) such as meningomyelococle, anencephaly, 
encephalocoele and hydrocephalus. These lesions formed 11.2 
of the total malformation group (12 out of 107) . Other 
malformations included congenital cardiac defects, 12.3% (13 
out of 107), multiple congenital abnormalities 10.2% (11 out 
of 107), chromosomal disorders 9.3% and a miscellaneous group 
making up 15 of the total (16 out of 107).
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The minor malformations, consisted of skeletal abnormalities 
such as, talipes equinus varus or valgus, skin appendages 
syndactyly and or other minor external defects.

5.5.4 Sepsis

Sepsis is one of the major causes of neonatal morbidity in 
Oman. In 13.9 of the cases (77 out of 107 cases) a diagnosis 
of sepsis was made. Of these 23 were severely ill with 
septicaemia, including 3 cases of proved meningitis. These 
infants required treatment with antibiotics, fluids, and other 
supportive measures. The remaining 54 cases were infants 
suffering from minor septic episodes such as paronychia, skin 
lesions, conjunctivitis, or mild umbilical infection.

5.5.5 Jaundice

Jaundice was frequently seen and is quite common condition 
throughout Oman. A total of 72 cases (13.0%) were noted to be 
severely jaundiced and who also needed treatment. There were 
many babies who were observed to be transiently jaundiced in 
the postnatal wards, but were not included in this group since 
they remained well.

The aetiology of jaundice in Oman is different from the 
pattern seen in Caucasians. The most frequent causes of 
severe jaundice are glucose-6-phosphate-dehydrogenase 
deficiency (G-6-P-D-deficiency) which contributes about 20% of 
the total cases, ABO incompatibility which accounts for about 
15% of the cases and sepsis contributing about 10% of the 
cases. Rhesus iso-immunisation is seen less frequently than 
the above types, but the jaundice cases due to this condition 
usually are severe requiring exchange transfusions.
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5.5.6 Respiratory conditions

Conditions with respiratory distress were recorded in a total 
of 33 infants out of the 555 cases constituting 6.0% of the 
morbidity cases. The commonest condition was meconium 
aspiration (12 out of 33) which was associated with 
postmaturity and birth asphyxia. Cases diagnosed with 
pneumonia accounted for 13 of the 33 cases of respiratory 
problems and respiratory distress syndrome was diagnosed in 10 
cases.

Many of the babies who presented with mild transient 
tachypnoea and had symptoms associated with prematurity were 
included in the first group for prematurity and low 
birthweight.

5.5.7 Others

The miscellaneous group or others was made up of those babies 
with other symptoms that did not belong to the above 
categories. It also included a group of babies where there 
was some concern and who needed observation usually this group 
presented with vague symptoms, such as vomiting, delay in 
passing of stools, delay in passing of urine, slight fever or 
mild rashes.

Figure (5.2) illustrates the proportions of the major causes 
of morbidity in the study.

The pattern of morbidity shown in the main study, reflects the 
common neonatal conditions encountered in the district 
hospitals in Oman.
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Table 5.29
Major causes of morbidity in the study

CONDITION NUMBER %

PREMATURITY/LOW BIRTHWEIGHT 117 21.2%
CONGENITAL MALFORMATIONS 
(MAJOR 62) 
(MINOR 45)

107 19.3%

* CNS MALF (Meningocele
encephalocoele anencephaly)

12 (11.2%)

* Congenital Heart disease 13 (12.2%)
* Multiple abnormality 11 (10.2%)
* Chromosomal 10 ( 9.3%)
* Miscellaneous 16 (15.0%)
* Minor abnormalities 45 (42.0%)

BIRTH ASPHYXIA/TRAUMA 102 18 .4%
ASPHYXIA 89
BIRTH TRAUMA 13

NEONATAL SEPSIS 77 13 . 9%
SEPTICAEMIA 23
OTHERS
(Minor infections)

54

JAUNDICE 72 13 .0%

RESPIRATORY CONDITIONS 33 6 . 0 %

MECONIUM ASPIRATION 10
PNEUMONIA 13
RDS 10

OTHERS 47 8.5%

TOTAL 555 100%
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5.6 PERINATAL MORTALITY

According to the World Health Organization definition, 
perinatal mortality is defined as the total number of late 
fetal deaths (completed 28 gestational weeks) and the total 
number of early neonatal deaths (within the first 7 days of 
life). The WHO definition (WHO International Classification 
of Diseases 9th Revision) recommended the inclusion of all 
babies with birthweight of 500g or above, or gestational age 
of at least 22 weeks or in the absence of above body length of 
25 cms. It further recommended that for international 
comparisons perinatal mortality rates are to include babies 
from lOOOg, but for collection of national perinatal 
statistics the lower birthweight of 500g should be the cut off 
point.

5.6.1 Perinatal mortality in the main study

In the data that was collected all fetal deaths after 28 
completed gestational weeks and the total number of early 
neonatal deaths were included for analysis.

Because the majority of the babies were discharged from the 
hospital within the first 2 or 3 days, it was necessary to 
confirm the status of these, if they were alive or dead after 
they were discharged. The method used is described in the 
section on methodology.

All babies were examined routinely before discharge by one of 
the paediatricians. This ensured that all babies who were 
discharged were clinically normal and had no gross 
abnormalities. This reduced the chance or probability that 
these babies would die in the first week of life after 
discharge from the hospitals.

Out of the total number of 6669 records entered at the end of 
the study, information on the final status of the infants, was 
readily available on 77% of the total births (5141) from
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hospitals or health centres where the mother reported for 
follow up or immunization of the child. A total of 23% (1528) 
of the patients needed confirmation or tracing.

The majority of those cases who needed tracing came from the 
Rostaq area where the deliveries came from far apart and from 
as far as Suweiq and Musana towns. These two towns
contributed to 20.0% and 23.0% respectively to the total 
number of deliveries in Rostaq central hospital.

At the end of the study, information on whether alive or dead, 
(includes neonatal deaths and still births) was available for 
6372 records on the final data analyzed (98.3%). A total of 
109 infants comprising of 1.7% could not be traced and no 
information was available as to whether they were alive or 
dead.

The total number of perinatal deaths in the final analysis was 
149. Of these 146 deaths were infants of Omani origin, among 
which 7 neonatal deaths were reported occurred after the first 
week of life, and 3 neonatal deaths were from infants of 
non-Omani origin.

The 7 neonatal deaths that occurred after the first week of 
life and the 3 other neonatal deaths of non-Omani origin were 
excluded from the analysis of this data.

Table 5.30 shows the total number of births, live births, 
still births and neonatal deaths in the hospital studied.
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Table 5.30
Number of births, live births# stillbirths and neonatal deaths 
in the main study

Hospital Number
of

Births
Number
of
Live

Births

Number
of

Still
Births

Number
of

Neonatal 
(1st wk)

Perinatal
deaths
(SB+ENND)

1.Nizwa 1460 1422 38 22 60
(22.5) (97.4) (2.6 ) (1.5) (4.1)

2.Assada 1410 1405 5 8 13
(21.8) (99.6) (0.35) (0.6) (0.9)

3.Rostaq 3611 3559 52 14 66
(55.7) (98.6) (1.4 ) (0.4) (1.8)

TOTAL 6481 6386 95 44 139
(98.53) (1.46) (0.68) (2.14)

Out of a total of 6481 births, 98.5% (6386 infants) were live
births and 1.46% (95 infants) were still births. A total of
0.68% (44 infants) died in the first week of life. The total
number of perinatal deaths (still birth and neonatal)
accounted for 2.14% of the total number of births.

The crude perinatal mortality rate for the pooled data was 
therefore 21.4 per 1000 births, the still birth rate was 14.6 
per 1000 births, and the early neonatal mortality rate was 6.8 
per 1000 births.

These results are similar to the results obtained from the 
larger set of data (the aggregate data) collected from the ten 
district hospitals and described in the first part of this 
work.
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5.6.2 Major cause of mortality

All deaths (still births and neonatal deaths) were coded by 
the author personally, after reviewing each record of the 
infant, and were classified according to Wigglesworth 
classification as explained in the earlier section.

Each death was categorized into one of the major groups:

Group 1: Normally formed macerated still births.

Group 2: Congenital malformation (still births and neonatal 
deaths)

Group 3: Conditions associated with immaturity

Group 4: Asphyxial conditions developing in labour 
(Fresh still births and neonatal deaths)

Group 5: Specific conditions other than above

Table 5.31 and Figure 5.3 shows the number and percentages of 
causes of deaths using the above classification. Group 4, 
birth asphyxia, was the commonest cause accounting for 45.3% 
of the total deaths, followed by group 1 made up of normally 
formed macerated still births causing 20.1% of the deaths. 
The other groups included group 2, congenital malformation 
which accounted for 17.3% of the deaths, group 3, conditions 
associated with immaturity, accounted for 10.8% and group 5, 
specific conditions contributed to 6.5% of the deaths.
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Table 5.31
Manor causes of deaths according to Wigglesworth 
classification

Cause of death Total number Percentage

Normally formed macerated 
still births

28 20.1

Congenital malformation 24 17.3
Conditions associated 
immaturity

15 10.8

Asphyxia
Fresh still birth or 
neonatal death

63 45.3

Specific conditions 9 6.5

Total 139 100

When compared the perinatal mortality rates acquired from the 
main data and the data from the ten district hospitals 
(aggregate data) for the year 1988 were almost the same 
(Table 5.35) .

The perinatal mortality rate from the aggregate data, fell by 
about 20%, from 26.6 per thousand births in 1987 to 21.2 per 
thousand births in 1988.

There was also a corresponding fall in the still births rates 
and the early neonatal mortality rates, and if this trend 
continued the estimated perinatal mortality by the end of the 
1990 would be around 18.0 per 1000 births.
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Table 5.32

collected from ten main district hospitals (acrcrrecrate data)
and data from the main studv

Perinatal data 
statistics

Data from 10 district 
hospitals (for 1987/1988)

Data from main study 
(Nizwa, Assada, Rostacr)

1987 1988 1988

1.Total births 20896 21322 6481
2.Total live births 20560
3.Total still births 336
4.Total neonatal 220 
deaths

A.Still birth rate 16.1 
per 1000 birth

B.Early neonatal 10.5 
neonatal deaths
per 1000 births

C.Perinatal mortality 26.6 
mortality rate
per 1000 births

21007
315
136

14.8

6.4

21.2

6342
95
44

14.6

6.8

21.4
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5.7 : SUMMARY

5.7.1 Introduction

The main study was undertaken in three preselected hospitals 
representative of the population in Oman. The three selected 
areas were Nizwa, Assada and Rostaq Hospitals. The maternal, 
social, biological characteristics, antenatal care and infant 
characteristics and outcome were analyzed.

The major causes of perinatal morbidity were; prematurity and 
low birthweight 21.1%; congenital malformations 19.3%; birth 
asphyxia 18.4%; sepsis 13.9%; jaundice 13.0%; respiratory 
conditions 6.0% and other miscellaneous groups 10.0%.

The crude perinatal mortality was found to be 21.4 per 1000 
births, still birth rate 14.6% per 1000 births and the early 
neonatal mortality rate was 6.8 per 1000 births. The major 
causes of perinatal mortality, according to Wigglesworth 
classification, were birth asphyxia 45%; normally formed 
macerated still births 20.1% congenital malformation 17.3%, 
conditions associated with immaturity 10.8% and specific 
conditions (others) 6.5%. The data was comparatively similar 
to the aggregate data collected from the ten main district 
hospitals.

5.7.2 Maternal, Social and Biological Characteristics

About 14% of the mothers were young mothers, less than 20 
years old and at least 20.0% were mothers of 35 years and 
over. Parity distribution followed a similar pattern like 
that of age of the women, primigrande accounted for 13% of the 
delivery and women of parity 8 or above accounted for 20% of 
the population. At least 2% of the mothers weighed less than 
40kg. The maternal weight distribution showed that at least 
2% of the mothers were slightly underweight, less than 40kg.
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The proportion of women married to their first cousins was 
32.8%, those married to other relatives 19.1% and those 
unrelated to their husbands formed 48.1%. Only 20% of the 
women in the study received formal education and 8 0% were 
either illiterate or received informal education and knew how 
to read Qur'an and write Arabic. Approximately 6.9% of the 
fathers had no means of a regular earning income, 74.2% were 
employed in one capacity or another of the government and the 
remainder were self employed (18.9%).

5.7.3 Antenatal Care, Risk Factors and 
Pregnancy Complications

In the study, attendance at antenatal clinics was shown to be 
high. The majority of women attended antenatal care (94.0%); 
only 6% of the total women in the study did not attend even 
once.

The frequency of visits varied: 53.7% of the mothers attended
more than 5 times and 33% attended 1 to 4 times.

In spite of the high attendance for antenatal care, the 
frequency of visits were less than that recommended in the 
operating procedures of the Antenatal Care Manual (ANM) which 
also states that the first visit should be as early as 
possible.

Antenatal complications were detected in 21.8% of the women. 
This is probably an underestimate as a high percentage of 
observations on antenatal complications were not recorded. 
Based on the criteria set in the 'green' antenatal card (ANC) 
and the Antenatal Manual (ANM), a high proportion of the 
mothers at risk were due to multiparity, hypertensive 
disorders in pregnancy and antepartum haemorrhage. Other 
complications noted were history of previous still births, 
medical conditions such as diabetes in pregnancy, anaemia and 
malaria.
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The majority of women delivered vaginally (91.3%); only 8.7% 
delivered either by lower segment caesarian section, breech or 
by assisted delivery.

The perinatal mortality rate for assisted deliveries other 
than vaginally was considerably high (92/1000 births). The 
highest mortality was associated with the lower segment 
caesarian section, in spite of a low caesarian section rate of 
3.9%.

5.7.4 Infant and Outcome of Birth

Nearly all the deliveries recorded in the study occurred in 
the hospital (90.4%). About 9.6% of the deliveries were
reported to have taken place outside the hospital either at 
home or "born before arrival" (BBA) to the hospital.

The majority of the. deliveries were attended by midwives or 
staff nurses (81.4%) . Doctors were called in to attend cases 
if they were complicated; only 8.7% of the deliveries were 
attended by doctors. Many of the infants who were delivered 
when a doctor was in attendance had poor outcome as was shown 
by the high perinatal mortality compared to those delivered by 
midwives. A higher proportion of infants were also
asphyxiated with low apgar scores, when doctors were
attending, reflecting that the deliveries were more
complicated.

Analysis of the deliveries in the study showed that 98.5% were 
born alive. The proportion of low birthweight was found to be 
9.8%. Infants weighing less than 1500gm (VLBW) accounted for 
only 0.7%; infants in the middle range of birthweights (1.500- 
2.499kg) constituted 9.1% of the total.

Assessment of births by gestation showed that 13.4% were born 
preterm. The level of prematurity was higher compared to low 
birthweight.
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Sex distribution showed a slightly higher proportion of male 
infants (male 52.8%, female 47.2%).

Congenital malformation was recorded in 2.2% of the infants. 
This group of infants were highly associated with prematurity, 
low birthweight and a higher perinatal mortality.
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CHAPTER 6 : LOW BIRTHWEIGHT INFANTS

6 .0 INTRODUCTION

Low birthweight is a major determinant of perinatal mortality.

A low birthweight infant is defined as an infant born weighing 
less than 2.5kg. The old definition using a birthweight of 
2.5kg and below was changed to less than 2.5kg in the Ninth 
Revision of the International Classification of Diseases of 
the World Health Organisation (1978).

Many studies have been carried out to examine the maternal, 
social and biological factors and their relationship to 
birthweight. The British Perinatal Survey in 1958, showed 
that maternal factors such as parity, social class, smoking, 
presence or absence of toxaemia and age all affected 
birthweight. These studies have also showed that the 
relationship is not a simple one.

While much is understood about the maternal factors and its 
relationship to birthweight, the factors causing low 
birthweight are poorly understood. Many of these factors are 
interrelated and include genetic, environmental and conditions 
in the mother and the fetus and their surroundings.

In the study maternal, antenatal and infant factors were 
examined and their relationship with low birthweight analyzed. 
The first part of the analysis involved a simple analysis of 
each independent factor and their association with low 
birthweight. For each of the factors, odds ratio were 
derived. In the second part of the differential analysis the 
independent variables were examined together, in a multiple 
regressional analysis in order to determine the variables that 
were significant.
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6.1 EFFECT OF MATERNAL, SOCIAL AND DEMOGRAPHIC
CHARACTERISTICS ON LOW BIRTHWEIGHT IN THE STUDY

6.1.1 Age

The age distribution in the study showed that 14.9% of the 
mothers were under 20 years of age, 44.6% between 20 to 29 
years, 21.5% 30 to 34 year old and 19.0% were over 35 years of 
age (Table 6.1)

Table 6.1
Relationship between maternal age and birthweight

Mothers age Birthweight 
Less than 2.500kg 
2.5kg or higher

TOTAL

No % No % No %
Less than 20 175 (18.2) 788 (81.8) 963 (14.9)
20 - 29 274 ( 9.5) 2603 (90.5) 2877 (44.6)
30 - 34 92 ( 6.6) 1292 (93.4) 1384 (21.5)
35 years 89 ( 7.3) 1137 (92.7) 1226 (19.0)

Total 630 5820 (90.2) 6450

No. Missing 
Grand total

31
6481

x2 = 101.4 with DF = 3

Analysis of maternal age by weight of infants showed that 
there was a significant relationship between young mothers and 
low birthweight. The percentage low birthweight infants in 
mothers of under 20 years was 18.2% compared to 8.6% in 
mothers of 20 to 29 years of age (Odds ratio = 2.33) . Mothers 
of older age groups, (35 years or more) , did not show a 
significant relationship with low birthweight (Odds 0.83; 
p>0.05) (Table 6.2)
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Table 6.2
Maternal biological characteristics with low birthweight

Characteristics
Total

Births
Low Birthweight 
No. % Odds Ratio

P
Value

Acre (vears)
Less than 20 963 175 18.2 2.33 (1.90-2.86)
20 - 34 (ref) 4261 366 8.5 - - -
35 and over 1226 89 7.3 0.83 (0.65-1.07) NS

Parity
0 - 1 1525 251 16.5 2.14 (1.72-2.66) ****
2 - 4 1883 159 8.4
5 - 7 1738 120 6.9 0.80 (0.62-1.04)
8 and over 1290 93 7.2 0.84 (0.64-1.11)

Maternal Weiaht
Less than 40 100 24 24.0 3.11 (1.87-5.15) kk kk

40 - 79.9 (ref) 5046 449 8.9
80 and over 211 5 2.4 0.25 (0.09-0.65) * k

Consancruinitv
First cousins 1947 216 11.1 1.33 (1.10-1.60) k k

Others/not
related (ref) 3997 343 8.6

6.1.2 Parity

Parity showed a similar pattern to age in relation to low 
birthweight. In mothers of low parity, parity 0, and parity 
1, the incidence of low birthweight was 19.6% and 12.8% 
respectively. The proportion of low birthweight decreased 
with increasing parity (Table 6.3).

Mothers who were primigravida were twice more likely to have 
a low birthweight baby than in parity 2 to 4 (Odds 2.14), as 
shown previously in Table 6.2. Mothers who were para 8 and 
over did not show a high risk to low birthweight (Odds ratio 
0.84, p>0.05) (Table 6.3)
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Table 6.3
Parity and birthweight

Parity
Less
No.

than 2.5kg 
%

2.5kg or 
No.

more
%

Total 
No. %

0 161 19.6 659 80.4 820 12 .7
1 90 12.8 615 87.2 705 11.0

2-4 159 8.4 1724 91.6 1883 29.3
5-7 120 6.9 1618 93.1 1738 27 .0
8 and over 93 7.2 1197 92.3 1290 20.0

Total 623 9.7 5813 90.3 6436 100.0

No. missing/ 
not recorded 45
Grand Total 6481

Chi square = 131
DF = 6

6.1.3 Maternal Weight

The incidence of low birthweight in mothers with a maternal 
weight of less than 40kg was 24.0% (Tables 6.2 and 6.4). The 
risk for these mothers to low birthweight was 3 times higher 
than in mothers with an average normal weight (Odds ratio 
3.11). Mothers who were heavier (above 80kg) tended to 
produce heavier babies rather than smaller babies.
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Table 6.4
Relationship between maternal weight and birthweight

Maternal
weight
kg

Birth 
weight 
(<2.5kg) 
No %

Birth 
weight 
(>2.5kg) 
No %

TOTAL 

No %

40kg 24 (24.0) 76 ( 7.6) 100 (1.9)
40 - 79.9kg 449 (8.9) 4597 (91.1) 5046 (94.2)
80kg + 5 (2.4) 206 (97.6) 211 (3.9)

TOTAL 478 (8.9) 4879 (91.1) 5357

Missing Not recorded 124
Grand Total 6481

x2 = 39 
DF - 2

6.1.4 Consanguinity

Consanguineous marriages in the Middle East and Asian 
countries is common. In our data 32.8% of the mothers were 
married to their first cousins. The incidence of low 
birthweight in consanguineous mothers was 11.1%, and was 
significantly higher (odds ratio 1.33, p<0.01) than in mothers 
who were not related (see previous Table 6.2) .

6.1.5 Education

Maternal education was not found to be significantly related 
to low birthweight. A high percentage of mothers (79.3%), 
were found to be illiterate or could only read and write, 
while only 20.7% of the mothers had formal schooling. 
Education level was not associated with a risk to low 
birthweight. In both groups of mothers the incidence of low 
birthweight was about the same (Table 6.5).

173



6.1.6 Father' 3 occupation

Similarly to maternal education, the father's occupational 
status did not appear to have a significant association with 
low birthweight. Although there was a slightly higher 
percentage of low birthweight infants (11.1%) in fathers who 
were unemployed compared to 9.4% in those who were employed, 
this difference did not reach a significant level (odds ratio 
1.20, p>0.05) (Table 6.5).

Table 6.5
Maternal education, father's occupation and 
incidence of low birthweight

Characteristics
Total

Births
Low Birthweight 
No. % Odds Ratio

P
Value

Education
None/Reads 
& writes 3522 321 9.1 0.89 (0.71-1.11) NS

Formal (ref) 1199 122 10.2 - - -

Father's Occupation 
Not employed 416 46 11.1 1.20 (0.86-1.68) NS
Employed 5596 525 9.4 — —

6.2 EFFECT OF ANTENATAL CARE AND ANTENATAL COMPLICATIONS 
ON LOW BIRTHWEIGHT

Table 6.6 illustrates the effect of antenatal factors to low 
birthweight and shows the incidence of low birthweight and odd 
ratios with their confidence limits.
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6.2.1 Attendance to Antenatal Clinic

A high percentage of mothers were found to have attended 
antenatal care. There was a significant difference in the 
incidence of low birthweight in mothers who did not attend 
from those who attended antenatal care. In mothers who did 
not attend antenatal care, the incidence of low birthweight 
was 15.4% (Odds 1.76, p<0.001) compared to those who attended 
the incidence was 9.4%.

6.2.2 Frequency of Antenatal Visits

The frequency of the number of antenatal visits was also 
important. In our data the percentage of mothers who attended 
antenatal care more than 5 visits was 53.7% just over half of 
deliveries. In those mothers who attended less than 5 visits 
the incidence of low birthweight was higher 11.1% odds ratio 
1,66 compared to those mothers who attended antenatal care 
more than 5 times. In the second group the incidence of low 
birthweight was 7.0%.

Non attendance and infrequent visits were associated with a 
higher risk to low birthweight and should be regarded as risk 
factors.

6.2.3 Antenatal Complications

Because the numbers of antenatal complications were too small 
to be analyzed separately, antenatal complications were 
classified as either present if the mother had complications, 
or not present. Although the presence of antenatal 
complications was important, the incidence of low birthweight 
in mothers who had antenatal complications was almost similar 
to the incidence of low birthweight in those who did not have 
any complication recorded (Odds ratio 1.25, p<0.05).
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In mothers recorded with antenatal complications the incidence 
was 11.5%/ while in those in whom no antenatal complications 
were recorded the percentage of low birthweight was 9.4%. The 
difference was just significant.

Table 6.6
Antenatal Factors with Low Birthweight

Factors
Total
Births

Low Birthweight 
No. % Odds Ratio

P
Value

Attendance at
antenatal clinic
Not attended 383 59 15.4 1.76 (1.30-2.38) **
Attended (ref) 5999 563 9.4

No antenatal
visits
1 - 5 2991 332 11.1 1.66 (1.37-2.02) ****
6 - 2 5 2650 185 7.0 - -

Antenatal
complications
Present 1239 142 11.5 1.25 (1.01-1.54) ★
Not present (ref) 4446 418 9.4 -

6.3 EFFECT OF INFANT CHARACTERISTICS TO LOW BIRTHWEIGHT

The relationship between infant characteristics and the 
incidence of low birthweight is shown in Table 6.7.

6.3.1 Sex

Female babies tended to be lighter. The mean birthweight for 
female infants was 2.983kg, and for male babies the mean 
birthweight was 3.091. The incidence of low birthweight in 
female infants was 11.3% compared to 8.4% in male infants.
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6.3.2 Singleton/Multiple Births

Table 6.7 shows the distribution of births by birthweight. 
Twins or multiple births were highly associated with low 
birthweight. The incidence of low birthweight in twins was 
57.8% compared to 9.2% in singleton births (Odds ratio = 
57.8) .

6.3.3 Malformation

The presence of congenital malformation was important and 
highly correlated to babies born with low birthweight. In 
babies born with congenital malformation the percentage of low 
birthweight was 20.4% compared to babies who were born without 
malformation (9.3%). The odds in babies with congenital 
malformation was 2.51 (Table 6.7).
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Table 6.7
Relationship of Infant Factors with Low Birthweight

Factors
Total

Births
Low Birthweight 
No. % Odds Ratio

P
Value

Sex
Female 3050 344 11.3 1.39 (1.17-1.65) * * *
Male (ref) 3407 285 8.4 - -

Sincrleton/Multiple
Multiple births 65 38 58.5 13.52 (7.91-23.4) ★ * * *
Singleton (ref) 6399 589 9.2 - -

Malformations
Present 137 28 20.4 2.51 (1.60-3.91) ***
Not present 
(ref)

6227 579 9.3

Ref = reference
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6.3.4 Analysis of Logistic Regression

In order to examine the relationship between maternal, 
antenatal and infant factors with low birthweight logistic 
regression analysis was performed. The variables were 
selected among those that were associated with low birthweight 
in the initial analysis and those factors that would affect 
the outcome.

The variables selected in the final analysis were age, parity, 
maternal weight and antenatal complications.

Table 6.8 illustrates the summary of the analysis. The 
significant factors associated with low birthweight were 
maternal weight, parity and antenatal complications.

Age did not appear to show any significant relationship. 
Maternal weight was the most important predictor of low 
birthweight.

Table 6.8
Summary of repression analysis for dependent variable low
birthweicrht (<2.5ka)

Variable Beta St Error Probability

Intercept -0.790* 0.37
Age 0.009 0.01 0.49
Maternal Weight 0.048 0.01 0.00
Parity 0.134 0.03 0.00
Antenatal Complication -1.112 0.14 0.00

Model Chi-square = 185.08 with 4 DF 
-2 Log L = 2741.7

The parameter estimates from CATMOD are the same as those from a 
Logist regression program except that the signs are reversed. This 
is because CATMOD normalises on the lower response of value of "0" 
while Logist normalises on the ”1” response (SAS User's Manual).
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6.4 : SUMMARY

6.4.0 Effect of Maternal, Antenatal and Infant Factors 
to Low Birthweight

6.4.1 Maternal# Social and Biological Factors

Maternal, antenatal and infant factors affecting low 
birthweight in the study were examined.

Young maternal age was significantly related to a high 
percentage of low birthweight babies (18.0%). Older age 
however was not associated with a higher rate of low 
birthweight. On the other hand, mothers in the older age 
group were associated with a high perinatal mortality. The 
relationship of parity to low birthweight was similar to that 
of age. In nulliparous women, the incidence of low 
birthweight was high (16.5%) in contrast to mothers of higher 
parity who tended to produce heavier babies.

Only 1.9% of mothers were recorded weighing less than 40kg. 
The proportion of mothers who were underweight was 
underestimated in the study. It is probable that between 2-5% 
of the mothers are severely underweight. Maternal weight 
showed a significant relationship to low birthweight; among 
the mothers who were less than 40kg, the incidence of low 
birthweight was as high as 24.0%. The incidence of low 
birthweight in mothers above 40kg but below 80kg, was 8.9%.

The history of consanguinity appeared to be related to a 
higher incidence of low birthweight. In the group of mothers 
with consanguineous history (32.8%), the incidence of low 
birthweight infants was 11.1%. Both maternal education and 
father's occupation were not related to a high incidence of 
low birthweight babies.
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6.4.2 Antenatal Factors

The attendance rate to antenatal clinic was quite high 
(94.0%). In the small proportion of mothers who did not 
attend the antenatal clinic, the prevalence of low birthweight 
was 15.4%. There was also a small difference between the 
group of mothers who attended antenatal care more than 5 times 
from those who attended 5 times of less. In those who 
attended less than 5 visits, the incidence of low birthweight 
was higher (11.1%).

Presence or absence of antenatal complications did not appear 
to make any difference, which was surprising. Perhaps this 
was affected by the limited data and a high number of missing 
observations in this group.

6.4.3 Infant Factors and Low Birthweight

A high percentage of low birthweight infants (57.8%) was seen 
in multiple births. The percentage of twins however was very 
small, only 1.1% of all deliveries.

There was a difference in the incidence of low birthweight 
with sex. Incidence of low birthweight was higher in female 
infants (11.3%) than in male infants (8.4%). The presence of 
congenital malformations also showed a significant 
relationship to low birthweight.

6.4.4 Analysis Using Logistic Regression

Analysis of the various maternal, antenatal and infant factors 
were analyzed using logistic regression. Several models were 
performed. The most important factors in the final analyses 
that significantly contributed to low birthweight were: 
maternal weight, parity, and antenatal complications. Of 
these, maternal weight was the most important predictor to low 
birthweight in the antenatal period.
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CHAPTER 7 : PREMATURITY

7.0 INTRODUCTION

Prematurity is the most single important cause of perinatal 
death and neonatal morbidity. The differences in perinatal 
mortality in different countries can be explained largely by 
differences in the incidence of prematurity.

The World Health Organisation (WHO) definition of preterm 
birth is, a birth that occurs at a gestational age of less 
than 37 completed weeks (259 days) from the first day of the 
last menstrual period.

Although gestational age is the major determinant of perinatal 
death, gestational assessment has remained unreliable because 
it depends upon the mothers recall of her last menstrual 
period. Gestational assessment by clinical methods often has 
a wide margin of error and at best can be within two weeks of 
the actual gestation.

In the data collected, gestation was assessed by the mothers 
recall of her last menstrual period or was taken from best 
estimate assessed clinically by the medical staff.

The percentage of prematurity (babies born less than 37 weeks) 
was found to be 13.4%, while term babies (37 completed weeks) 
were found to be 86.6%.

The various factors related to the mother, antenatal care and 
infants characteristics were analyzed to examine their 
relationship with prematurity. Odds ratio were derived for
each factor independently identify the important factors that 
were associated to prematurity. In the second part of the 
analysis the significant factors were selected for analysis 
using logistic regression.
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7.1 EFFECT OF MATERNAL FACTORS ON PREMATURITY

Table 7.1 shows the various maternal factors, discussed in the 
section below and their association with prematurity.

7.1.1 Age

The incidence of preterm infants in mothers of less than 2 0 
weeks years was 15.9%. Young mothers were more at risk of 
producing a premature baby (Odds ratio 1.26), than mothers in 
the age range of 20 to 34 years (reference) . Mothers who were 
35 years and older did not appear to be at significant risk of 
prematurity.

7.1.2 Parity

Similar to age, low parity was significantly associated with 
short gestation. At parity 0 to 1, 16.4% of the mothers
delivered prematurely. High parity did not however show a 
relationship to prematurity. The percentage of preterm babies 
among mothers of parity 8 and over was 13.4% similar to the 
incidence of prematurity in mothers of parity 2 to 4.

7.1.3 Maternal Weight

A total of 22.2% of mothers less than 40kg had babies who were 
preterm (Odds ratio 1.78). Mothers with low maternal weight 
were more likely to have early labour and preterm babies. In 
mothers who weighed 80kg or more the percentage of babies was 
9.6%. High maternal weight was not associated with 
prematurity. In fact the incidence of preterm babies was 
found to be less than that of mothers of normal weight.
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Table 7.1
Relationship of maternal biological factors with 
prematurity

Factors Total
Births

Premature 
(<37 weeks) 
No %

Odds Ratio P

Acre - Years
Less than 20 950 151 15.9 1.26 (1.03 - 1.54) *
20-34 (ref) 4235 554 13.1 -

35 & over 1215 150 12.3 0,.94 (0.77 - 1.14) NS

Mothers Weiaht (ka)
Less than 40 99 22 22.2 1.78 (1.06 - 2.95) *
40 - 79,9 (ref) 5022 695 13.8 -
80 & over 208 20 9.6 0.66 (0.40 - 1.08) NS

Paritv

0 1 h* 2 249 16.4 1.26 (1.04-1.54) *
2 - 4  (ref) 1878 252 13.4 -

5 - 7 1737 193 11.1 0.81 (0.66-0.99) NS
8 & over 1287 164 12.7 0.94 (0.76-1.17) NS

Consancruinitv
First Cousin 1941 297 15.3 1.28 (1.09 - 1.50) ★ *
Not related (ref) 3989 495 12.4 - -

Historv of Previous
still births

UOii—i 280 34 12.1 0.89 (0.61-1.31) NS
None (Ref) 5948 796 13.4 —

Ref = reference
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7.1.4 Consanguinity

First cousin marriages were significantly associated with 
prematurity (Odds ratio 1.28) compared to mothers who were not 
married among their close relatives. The incidence of prematurity 
in mothers who were married to their first cousin was 15.3% while 
the percentage of preterm babies in mothers not related was 12.4%.

Maternal education and father's occupation were not shown to have 
a high association with prematurity and did not appear to cause a 
significant change.

The incidence of prematurity (born less than 37 weeks) in mothers 
who received formal education from those that were illiterate was 
approximately the same (13.9%) (Table 7.2).

7.2 EFFECT OF ANTENATAL FACTORS AND PREGNANCY TO PREMATURITY

Antenatal factors were examined to find out if there was a
relationship between them and prematurity.

Table 7.3 shows antenatal factors, incidence of prematurity Odds
ratio and their confidence limits.

Table 7.2
Maternal education and fathers occupation with prematurity

Factors Total
Births

Premature 
(<37 weeks) 
No %

Odds Ratio P 
Value

Maternal
Education
None/reads&writes 3515 489 13.9 1.00 (0.82 - 1.21) NS
Formal (ref) 1199 167 13.9 -

Fathers
Occupation
Not employed 416 57 13.7 1.03 (0.76 - 1.40) NS
Employed (ref) 5581 744 13.3 -
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Table 7.3
Antenatal Factors and Prematurity

Factors Total
Births

Premature 
(<37 weeks) 
No %

Odds Ratio P 
Value

Attendance at 
antenatal clinic
Unattended 379 39 10.3 0.73 (0.51 - 1.05) NS
Attended (ref) 5989 810 13.5 -

Number of 
Antenatal visits
1 - 5 2986 504 16.9 1.80 (1.53 - 2.11) **
6 -25 (ref) 2647 269 10.2 -

Antenatal
Complications
Present 1239 194 15.7 1.19 (0.99 - 1.42) NS
Not present (ref) 4439 601 13.5
Ref = reference
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7.2.1 Attendance to the antenatal clinic (table 7.3)

Table 7.3 shows the relationship of antenatal attendance to 
gestation and the Odds ratio.

The incidence of preterm infants in mothers who did not attend 
antenatal clinic was 10.3% compared to 13.5% in mothers who 
attended. The difference was not significant but there was a 
higher proportion of preterm infants in mothers who were 
coming to the clinics.

7.2.2 Frequency of visits

In contrast to attendance, the frequency of visits was found 
to be important. In mothers who attended less than 5 visits 
or did not attend at all the incidence of preterm babies was 
16.9% much higher than in mothers who attended 6 times or more 
(Odds ratio 1.80).

7.2.3 Antenatal and medical conditions

The presence of antenatal or medical conditions was not found 
to have a profound effect on the level of prematurity.

There was no difference of prematurity level in the group of 
mothers who were recorded as having medical conditions from 
those that had a negative history (Odds 1.19, p<0.05)
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7.3 INFANT FACTORS ASSOCIATED WITH PREMATURITY

Table 7.4 shows infant characteristics in relationship to 
incidence of prematurity and Odds ratio.

Table 7.4
Infant Factors with Prematurity

Factors Total
Births

Premature 
(<37 weeks) 
No %

Odds Ratio p
Value

Birthweiaht
<2.5 kg 
>2.5 kg (ref)

620
5795

297
559

47.9
9.6

8.61 (7.15 - 10.37) ****

Sex
Female
Male

3043
3400

411
453

13.5
13.3

1.02 (0.88 - 1.18) NS

Sincrlet on/Multiple
Multiple
Single

64
6385

20
843

31.3
13.2

2.99 (1.68 - 5.26) ****

Malformations
Present 
Not present

137
6215

27
821

19.7
13.2

1.61 (1.20 - 2.53) ★ ★ ★

7.3.1 Birthweiaht

Birthweight
gestational

has been 
age. In

shown
those

to be 
babies

highly associated 
who were born less

with
than

2.5kg the incidence of prematurity was found to be 47.9% (Odds 
ratio 8.61) . However, a total of 9.6% of babies who were less 
than 37 weeks gestation weighed 2.5kg or more. This seems to 
be a high percentage of preterm babies to weigh more than 
2.5kg and could only happen if the babies who were borderline, 
between 35 to 37 weeks gestation were included in the preterm 
group (less than 37 weeks) and this would be within margins of 
error in the gestational assessment.
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7.3.1 Sex

There was no difference between male and female infants in 
relationship to prematurity. The incidence of prematurity in 
female infants was 13.5% while that of male babies was found 
to be 13.3%.

7.3.2 Singleton/Multiple Births

The total number of multiple births were 67 contributing to 
about 1.0% of the total births. Of these, 31.3% were preterm. 
The incidence of preterm babies in singleton births was 13.2%. 
There were significantly high proportion of prematurity in 
twins and multiple births (Odds ratio 2.99).

7.3.3 Malformations

Presence of congenital malformation was associated with 
premature deliveries. The percentage of premature births in 
infants with malformation was 19.7% compared with the 
incidence of prematurity in normal infants (13.2%). This 
relationship was similar to that found with low birthweight. 
Presence of malformations was significantly associated with 
prematurity low birthweight and a high perinatal mortality.

7.3.4 Analysis of relationship between maternal and infant 
factors with prematurity using logistic regression

In order to examine the relationship between the maternal and 
infant factors affecting prematurity independent variables 
that affect gestation were selected for logistic regression 
analysis, using prematurity (less than 37 weeks gestation) as 
the dependent variable. The variables that were selected and 
included in the analysis were, age, parity, attendance at 
antenatal clinics, birthweight and presence of antenatal 
complications.
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Table 7.5 summarizes the finding of the regression analysis 
using prematurity as dependent variable. Birthweight and 
presence of antenatal complications were the most significant 
factors. The total R value for the model was 0.343. The 
model Chi Square was 543.2 with 5 degrees of freedom.

A second model was run excluding birthweight from the equation 
and the results are summarized in table 7.6. In the second 
case the variables used were age, parity, attendance to the 
clinic presence of antenatal complications. Presence of 
antenatal complications remained significant and parity showed 
an association with prematurity whereas before it did not.

In both cases age and attendance to the clinic did not appear 
to show a significant relationship.

Table 7.5

orematuritv (<37 weeks)

Variable Beta Std Error P Value

- Intercept -3.480 0.32
- Age -0.021 0.01 0.28
- Parity 0.029 0.02 0.17
- Attendance to 
Antenatal clinic 0.580 0.20 0.00

- Birthweight 1.979 0.10 0.00
- Antenatal 
Complications -0.191 0.12 0.11

Model Chi Square - 543.2 with 5 DF 
- 2 Log L = 3980.56 
Total R Value = 0.343
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Table 7.6
Summary of logistic regression analysis for dependent variable
prematurity (<37 weeks gestation)

Variable Beta Std Error Probability

Intercept 1.768 0.19
Age -0.008 0.01 0.41
Parity 0.075 0.02 0.00
ANC 0.225 0.19 0.23
Compl -0.462 0.11 0.00

- 2 Log L = 4501.69
Model Chi Square = 27.23 with 4 D.F.
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7.4 : SUMMARY

Effect of Maternal, Antenatal and Infant Factors on 
Prematurity

7.4.1 Maternal, Social and Biological Factors

Maternal, antenatal and infant characteristics were analyzed 
and their relationship with prematurity examined.

A total of 13.4% of the infants were recorded preterm (less 
than 37 weeks gestation). The incidence of premature infants 
in young mothers of less than 20 years was 15.9% with an odd 
ratio of 1.26. There was no association between mothers of 
older age groups and prematurity.

The relationship of parity to prematurity was also similar to 
that of age. Nulliparous women delivered a higher percentage 
of premature infants (13.4%) than women of higher parity, but 
in multipara women (para 8 and over) the incidence of 
prematurity was not significantly high.

Mothers who were underweight, with a weight less than 4 0kg, 
were significantly associated with preterm deliveries (22.2%) . 
But there was no association in mothers who were 80kg or above 
with prematurity.

In mothers who had a positive history of consanguinity, the 
prevalence of preterm infants was 15.3% significantly higher 
than in mothers with no history of consanguinity.

In our study, maternal education and father's occupation were 
not found related to the level of prematurity.
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7.4.2 Antenatal Factors

Attendance at the antenatal clinic did not appear to influence 
the level of prematurity. However, the number or frequency of 
visits was associated with prematurity. In mothers who 
attended less than 5 visits the incidence of preterm infants 
was higher. This however should be interpreted with caution 
as mothers who delivered prematurely, the frequency of visits 
would be truncated. Presence or absence of antenatal 
complications did not show any significant difference.

7.4.3 Infant Factor

As was shown previously, gestation and birthweight were highly 
related. A low birthweight infant is most likely to be 
preterm.

In our study 47.9% of infants who were less than 2.5kg were 
preterm.

The other infant factors which were significantly related to 
prematurity were multiple births and presence of congenital 
malformations, both of which showed a high percentage of 
prematurity.

7.4.4 Analysis using Multiple Logistic Regression

The data was analyzed using multiple logistic regression to 
examine the association of the various factors to prematurity.

Variables that were associated with prematurity were: 
birthweight, antenatal complications and, to a lesser extent, 
parity. When birthweight was controlled for as a confounding 
variable, parity and antenatal complications became important. 
Age was not significantly associated with prematurity.
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CHAPTER 8 : PERINATAL MORTALITY

8.0 INTRODUCTION

In many developing countries, perinatal mortality rates are 
still high. A high proportion of perinatal deaths occur in 
infants of normal weights, and still births generally 
constitute more than 50% of these deaths.

In contrast to the developed countries, where perinatal 
mortality has dropped to low rates, 70-80% of perinatal deaths 
are due to pre-term infants who make up only 5-7% of total 
births. The decline in the perinatal mortality rate has been 
attributed to the improvement in obstetric and perinatal 
services, ensuring survival of even very low birthweight and 
preterm infants (Reynolds 1981).

In our study, out of a total of 6481 births, there were 139 
deaths, of which 95 were still births and 44 neonatal deaths. 
The crude perinatal rate was found to be 21.4 per 1000 births, 
while the still birth rate and early neonatal death rate were 
14.8 and 6.8 per 1000 total births respectively. Still births 
accounted for 68.3% of the total perinatal deaths.
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8.1 EFFECT 07 MATERNAL FACTORS TO PERINATAL MORTALITY

8.1.1 Maternal Age

Table 8.1 illustrates the relationship between age and 
perinatal mortality.

Table 8.1
Acre specific perinatal mortality rate per thousand births

Age (years) Total No 
of births

No of 
deaths

Perinatal
rate

Less than 20 955 18 19
20 - 29 2839 53 19
30 - 34 1354 29 21
35 and over 1202 39 32

TOTAL 6350 139

Missing Records 131
Grand Total 6481 139 21.4

As shown in Table 8.1 the perinatal mortality rate ranged from 
19 per 1000 births for age less than 20 years to 32 per 1000 
births for age 35 years and over. Perinatal mortality rate 
increased with increasing age (See also figure 8.1)

The risk to perinatal mortality was significant in older 
mothers (odds ratio 1.69, p<0.001) but young mothers did not 
show any significant association with mortality (Table 8.2)

When age was included in a logistic regression equation model 
with other factors as independent variables, age was not 
significant.
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Table 8.2
Maternal Factors related to mortality

Characteristics Total
Number

No Of 
deaths

Prenatal
Mortality
Rate

Odds
Ratio

P Value

Acre (vears)
Less than 20 955 18 19 1.26 NS
20 -3 4 (ref) 4193 82 20
35 & over 1202 39 33 1.69 * *

Paritv
0 - 1 1508 27 18 1.10 NS
2 - 4  (ref) 1844 30 16 - -

5 - 7 1710 42 25 1.52 NS
8 & over 1276 39 31 1.91 ★

Maternal Weiaht
Less than 40kg 100 3 30 1.57 NS
40 - 79.9 (Ref) 499 98 20 - -

8- & over 207 3 14 0 .75 NS

Consanauinitv
First Cousins 1919 44 23 1.16 NS
Others/not related 
(Ref)

3934 78 20 —

Historv of Previous
Still Births
1 - 5 278 13 47 2.31 -k
None (Ref) 5869 122 21 — -

Ref = reference

8.1.2 Parity

The perinatal mortality rates for different parity groups also 
showed a similar pattern to age. Perinatal mortality rate was 
highest in mothers of parity 8 and over (31 per 1000 births) 
and showed a high odds ratio (odds ratio 1.91, p <0.05) (See 
previous Table 8.2).

200



Although the perinatal mortality for primigravidae was high 
(18 per 1000 births) (odds ratio 1.10 p>0.05) there was no 
significant difference when compared with mothers who were in 
parity 2-4 group (reference group).

8.1.3 Maternal age, parity and perinatal mortality

Maternal age and parity are usually closely associated. In 
studies done in other countries (Bracken 1984) it was shown 
that perinatal mortality increased for first births from 
maternal age of under 20 to age 35 years or over. For second 
births mortality is lowest for mothers aged 20-24 years and 
for third births there is no change.

The result in our data however was different. Table 8.3 shows 
perinatal mortality rates at different age groups with 
different parity groups and is also illustrated in Figure 8.2.

Table 8.3
Perinatal mortality by age and parity

Parity <20
Age

20-29
in years 
30-34 35 + Total no 

of births

0 13.6 8.7 1.2 0 811
(11) (7) (1) (0)

1 4.3 7.2 0 0 697
(3) (5) (0) (0)

2 - 4 1.6 12.5 1.6 0.5 1844
(3) (23) (3) (1)

5 + 0 6.0 8.4 12 .8 2986
(0) (18) (25) (38)

TOTAL 2.7 8.4 4.6 6.2 6338
(17) (53) (29) (39)

(Number in brackets = number of perinatal deaths)
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The perinatal mortality rate for parity 0 decreased with age 
from 13.6 per thousand births to 1.2 per thousand at the age 
of 30 - 34 years.

The reason for this might have been because there were very 
few mothers at the age of 30 in parity 1 group.

The perinatal mortality rate (PNMR) rose to a high level of
12.5 per 1000 births for parity 2-4 for mothers aged 20-24 
years, whereas in the study described by Bracken the perinatal 
mortality rate was low for mothers aged 20-24 years and for 
parity 2-4. The perinatal mortality rate increased with age 
and parity, and at 35 years of age with a parity of 5 and 
over, the PNMR was 12.8 per 1000 births. The figures may 
indicate that maternal age of 35 years and over may be more 
important than higher parity as an indicator of the risk of 
perinatal mortality.

8.1.4 History of previous still births

A positive history of previous still birth was associated with 
a high mortality rate. In the study 3.4% of women had a 
previous history of 1 still birth and 1.1% with a history of 
2 or more, thus 4.5% of the mothers had a positive history of 
previous late fetal loss.

The odds ratio of mothers with such history was significantly 
high (odds ratio 2.31, p>0.01, Table 8.2). The perinatal 
mortality rate associated with it was 47 per 1000 births, 
compared with 21 per 1000 births in mothers with no such 
history.
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8.1.5 Consanguinity

The level of consanguinity was found to be high, about a third 
of all the deliveries in the study. The perinatal mortality 
in mothers with a positive history of consanguinity was 23 per 
1000 births compared with 21 per 1000 births in mothers who 
were not consanguineous. The difference did not reach a 
significant levels (See previous Table 8.2).

8.1.6 Mother7 s Education and Father7 s Occupation

Both maternal education and fathers occupation were not shown 
to be significantly associated to perinatal mortality (Table 
8.4)

The perinatal mortality rates for both groups of mothers based 
on the level of maternal education, were almost equal, and not 
significantly different from each other.

When perinatal mortality was compared according to father's 
occupation, where the father was unemployed the perinatal 
mortality rate was higher, 34 per 1000 births compared to 
mortality rate in the group of fathers who were employed (20 
per 1000 births) (Table 8.4) (odds ratio 1.76).
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Table 8.4
Maternal education, fathers education and perinatal mortality

Factor Total
Births

Number Perinatal 
of deaths mortality

Odd
ratio

P
Value

Education
None/ reads or 
writes 3484 74 21 0.97 NS
Formal
education (ref) 1183 26 22 - -

Fathers
Occuoation
Not employed 411 14 34 1.76 NS
Employed (ref) 5513 108 20 — —

8.2 EFFECT OF ANTENATAL FACTORS TO PERINATAL MORTALITY

8.2.1 Attendance to the antenatal clinic

Review of the perinatal deaths in the mothers who attended 
antenatal care compared with those that did not showed that 
there was a difference. The perinatal mortality rate in the 
mothers who did not attend antenatal care was 36 per 1000 
births and were at a higher risk (odds ratio 1.78, p>0.05). 
The perinatal mortality rate in mothers who attended antenatal 
care was found to be 21 per 1000 births (Table 8.5).

8.2.2 Frequency of Visits

The perinatal mortality rate in mothers who attended antenatal 
care less than 5 times, was higher (24 per 1000 births) , 
compared to mothers who attended antenatal care 6 or more 
times (odds 1.60, p >0.02); the difference was found to be 
significant at a lower level (Table 8.5).
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8.2.3 Antenatal Complications

The perinatal mortality rate for mothers with antenatal 
complications was much higher (39 per 1000 births) in 
comparison with mothers who were reported with no 
complications (14 per 1000 births). Mothers with antenatal 
complications showed a high association with mortality (odds 
ratio 2.92) (Table 8.5).

Table 8.5
Relationship between attendance at ANC, Frequency of ANC
visits, and antenatal complications with perinatal mortality

Factor Total
Births

No
Deaths

Perinatal
Mortality

Odds
rate

P
Ratio Value

Attendance
ANC
Not attended 358 13 36 1.78 NS
Attended (ref) 5926 123 21 - -

No of
Antenatal
Visits
1 - 5 2952 71 24 1.60 ★
6 - 2 5 (Ref) 2623 39 15 - -
Antenatal
Complications
Present 1976 78 39 2.92
Not present 
(Ref)

4396 61 14 - -

Ref “ reference

8.2.4 Mode of Delivery

The perinatal mortality rate was high in all assisted 
deliveries (ie, caesarian sections, vacuum/forceps and in 
breech delivery). The perinatal mortality rate for this group
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as a whole was 92 per 1000 births compared to normal vaginal 
delivery (15 per 1000 births). The odds ratio for assisted 
deliveries was high 5.35 indicating a high risk in assisted 
deliveries (Table 8.6).

Table 8.6
Relationship between mode of delivery complications of labour 
and perinatal mortality

Factor Total No of
No. Births deaths

Perinatal
mortality
rate/1000

Odds
ratio

P
Value

Mode of 
delivery

Assisted

SVD (ref)

552
5749

51
88

92
15

5.35 * * * *

Complications 
of Labour

Present

Not present 
(Ref)

305
5212

45
70

148
13

11.0 * * * *

Ref = reference

8.2.5 Complications of Labour

Presence of complications during labour was significantly 
related to a high perinatal death rate (odds ratio 11.0) . In 
mothers in whom complications of labour was observed perinatal 
mortality rate was 148 per 1000 births compared to mothers who 
had a normal labour (13 per 1000 births) (See previous Table 
8.6) .

207



Table 8.7
Perinatal mortality bv type of delivery

Type of 
delivery

Total no 
births

Total no 
live births

Total no 
deaths 
(SB + NND)

Perinatal 
mortality 
per 1000

Normal vaginal 5749 5661 88 15
Caesarian 248 219 29 117
Breech 145 135 10 69
Forceps/
vacuum

159 147 12 75

Total 6301 6162 139
NA recorded 180 180
Grand Total 6481 1342 139 21.4

8.2.6 Type of Delivery

The perinatal mortality by type of delivery is shown in Table 
8.7. The lowest mortality was when spontaneous normal
delivery occurred (15 per 1000 births). The highest mortality 
was associated with caesarian sections, when perinatal 
mortality was 117 per 1000 births almost ten times the risk in 
delivering vaginally. The other modes of delivery were also 
associated with a high mortality; breech delivery 69 per 1000 
births and forceps/vacuum 75 per 1000 births. The high 
mortality in caesarian sections and the other assisted 
deliveries are due to the fact that the majority of these were 
deliveries that came in as emergency or developed major 
complications during labour.
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8.2.7 Attendance at delivery

Table 8.8 shows perinatal mortality rate according to medical 
personnel or other attendants at delivery.

Majority of the deliveries were attended by midwives (81.4%) 
and deliveries attended by doctors (8.8%) were commonly 
complicated cases or unexpected emergencies. This is 
reflected in the high perinatal mortality rate in deliveries 
attended by medical personnel (87.1 per 1000 births) when 
compared to perinatal mortality in deliveries attended by 
midwives (15.4 per 1000 births).

In deliveries attended by traditional birth attendants or 
relatives at home or outside the Hospitals the perinatal 
deaths were only 9- and the perinatal mortality rate was 14.8 
per 1000 births.

8.3 INFANT CHARACTERISTICS RELATED TO PERINATAL MORTALITY

Prematurity and low birthweight are the two major determinants 
of perinatal mortality. Both were closely related and . 
significantly affected mortality.

8.3.1 Birthweight

The percentage of low birthweight in the study was found to be 
9.7% and infants of 2.5kg and above, accounted for 90.3%. 
Infants who were born very low birthweight (VLBW) or less than 
1.500kg formed 0.7% of the total. The intermediate sized 
infants of between 1.500kg to 2.499kg made 9.0% of the total 
births. The perinatal mortality rate by birthweight groups is 
shown in Table 8.9.

The perinatal mortality rate for babies less then lOOOgm was 
very high and majority of the infants died (800 per 1000 
births).
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The lowest perinatal mortality was in the birthweight group
2.500 to 3.999kg (12.3 per 1000 births). The mortality rate 
rose to 18.4 per 1000 births for babies weighing more than 
4.000kg.

Table 8.8
Perinatal mortality according to personnel attending delivery

Attendant Total No 
of births

Total
live
births

Total
perinatal
deaths

Perinatal 
mortality 
per 1000

Doctor 551
(8.8)

503 48 87.1

Trained Nurse 5117
(81.4)

5038 79 15.4

Traditional 
attendant & 
or relatives 617

(9.8)
608 9 14.8

Others 2
(0.03)

2 0 0

TOTAL 6287 6151 136 21. 6
Not stated 194 191 3
Grand Total 6481 6342 139 21.4

x 2 = 123.8 with 4 DF
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Table 8.9
Still birth rates, early neonatal rates and perinatal 
mortality rate per 1000 births in the main study

Birthweight
(kgs)

Total 
no of 
births

RATES PER 
Still
birth rate

1000 BIRTHS 
Early 
neonatal 
death rate

Perinatal
mortality
rate

< 1.000 10 400 ( 4) 400 ( 4) 800 ( 8)
1.000-1.499 32 219 ( 7) 312 (10) 531 (17)
1.500-1.999 86 128 (11) 58 ( 5) 186 (16)
2.000-2.499 502 36 (18) 12 ( 6) 48 (24)
2.500-3.999 5678 9 (51) 3.7 (21) 12.3 (70)
4.000 + 163 18 ( 3) 0 ( 0) 18.4 ( 3)

Total 647i 14.5 (94) 6.8 (44) 21.3 (138)
Not recorded 10 1 (1)
Grand Total 6481 14.6 (95) 6.8 (44) 21.4 (139)

(Number of deaths in brackets)

The risk or odds for babies less than 2.5kg (crude perinatal ■ 
mortality rate 105 per 1000 deaths) is approximately, ten times 
that of normal sized infants (odds ratio 9.12) (Table 8.10).
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Table 8.10
Relationship between infant characteristics and perinatal 
mortality

Factor Total
No. Births

No of 
deaths

Perinatal
mortality
rate/1000

Odds
ratio

P
Value

Birthweicrht
<2.5kg 
2.5kg & over 
(ref)

607
5721

64
73

105
13

9.12 ★ ★ ★ ★

Gestation
<37 weeks 849 64 75 6.02 ★ ★ ★ ★
>37 weeks (ref)
Sincrleton/
multiple

5465 73 13

Multiple 67 3 45 2.14 NS
Singleton (ref) 
Sex

6300 135 21

Male 3361 79 24 1.20 NS
Female (ref) 2998 59 20 - -

Malformation
Present 
Not present

137 21 153 13.69 ★ ★ ★ ★
(ref) 6131 80 13

Ref - reference

8.3.2 Gestation

The risk of babies who were less than 37 weeks gestation 
(preterm) was as high as the risk for infants who were low 
birthweight. A total of 7.5% of all preterm infants died 
compared to only 1.3% of infants above 37 weeks (odds ratio 
6.02) (See previous Table 8.10).

Both birthweight and gestation were highly associated with 
perinatal mortality rate when they were examined with other 
independent variables in logistic regression.
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8.3.3 Singleton/Multiple

The mortality rate for twins deliveries or triplets was 45 per 
1000 births in comparison to singleton deliveries (21 per 1000 
births). The odds ratio was 2.14 but did not reach 
significant levels; the reason for this was because there 
were very few multiple births and among those there were only 
3 deaths (See previous Table 8.10).

8.3.4 Sex

The perinatal mortality rates for male and female infants were 
almost equal although it was higher for male infants (24 per 
1000 births for male; 20 per 1000 births for females). The 
risks in either male or female infants was not significantly 
different (odds ratio for males 1.20) (Table 8.10).

8.3.5 Congenital Malformation

Presence of congenital malformation was highly related to 
outcome.

The odds ratio for infants born with congenital malformation 
was 13.69, in comparison to normal babies (Table 8.10) . When 
presence of congenital malformation was examined with other 
independent variables in a logistic regression it was highly 
significant and was one of the important contributing factors 
to mortality.

8.3.6 Logistic Regression Analysis

In order to examine the relationship of different maternal and 
infant factors to the outcome (alive/dead), several logistic 
regression models were performed.
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The independent variables were selected amongst those with 
significance to the status of alive/dead. These included in 
the first stage variables that were explanatory or associated 
with death and in the second stage variables that can be used 
a predictors to death.

In the first stage, the following independent variables were 
used, age, parity, gestation, birthweight, antenatal 
complications and presence of congenital malformations. With 
this model the most highly associated factors were the 
gestation, low birthweight, antenatal complications and 
presence of malformations (Table 8.11). Age, parity and 
attendance at antenatal clinic did not contribute 
significantly to the outcome.

The total R value -was 0.514. The R values were small because 
the total number of deaths were few in the study. The model 
chi-square was 255.62

Table 8.11

dead

Variable Beta St Error Probability

Intercept 8.372 1.47
Age 0.030 0.03 0.29
Birthweight -1.554 0.28 0.00
Malformation -2.227 0.34 0.00
Antenatal
Complication 0.900 0.31 0.00
Parity 0.009 0.06 0.88
Attendance 
at ANC 0.219 0.48 0.65
Gestation -0.195 0.05 0.00
-2 LOG L= 659.99 
Chi-Square = 255.62

214



In the second stage, fewer independent variables which were of 
predictive value were used in the equation. The results are 
illustrated in Table 8.12.

In both Table 8.12 and Table 8.13 which summarize the results 
of the regression analysis, the presence of antenatal 
complications was important. In Table 8.13 consanguinity was 
added to the equation. There was some improvement from the 
previous model shown in Table 8.12, but when consanguinity was 
left out it did not make any difference.

Age did not show any significant relationship to mortality.

Table 8.12
Summary of regression analysis for dependent variable alive or dead

Variable Beta St Error Probability

Intercept -4.514 0.47
Age 0.020 0.02 0.37
Antenatal
Complication 1.444 0.23 0.00
Parity -0.070 0.04 0.12
Attendance 
at ANC 0.152 0.40 0.70

-2 LOG L= 1096.07
Model Chi Square = 44.13 With 4 DF
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Table 8.13
Summary of regression analysis for dependent variable alive or dead

Variable Beta St Error Probability

Intercept -4.857 0.52
Age 0.025 0.02 0.28
Antenatal
Complication 1.571 0.25 0.00
Parity -0.073 0.05 0.13
Attendance 
at ANC 0.286 0.40 0.48
Consanguinity 0.139 0.20 0.49

-2 LOG L= 956.14
Model Chi-Square = 49.50 With 5 DF

216



8.4 : SUMMARY

8.4.0 EFFECT OF MATERNAL, ANTENATAL AND INFANT FACTORS 
ON MORTALITY

8.4.1 Maternal Biological Factors

The perinatal mortality rate was estimated to be 21.4 per 1000 
births.

There was an association between age and mortality. Mothers 
who were 35 years or older showed a higher mortality rate, but 
the risk was not increased in the young mothers.

Parity was similarly related to mortality. Mothers of higher 
parity (8 or above) had an increased rate.

Both age and parity are interrelated. With increasing age and 
parity, mortality rate increased.

A history of previous still births was important. The 
mortality was significantly higher in those mothers who had a 
positive history of one or more still births in previous . 
pregnancies.

Other factors including consanguinity, education, occupation 
and maternal weight did not show any important relationship to 
the final outcome.

8.4.2 Antenatal Factors and Delivery

Among the antenatal factors, only the presence of antenatal 
complications was correlated with mortality at a significant 
level. Attendance at the clinic or the frequency of visits 
did not show any difference.
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However, there was an association with the type of delivery. 
In normal vaginal delivery, mortality was low but in all other 
types of deliveries mortality was high, and was highest in 
caesarian section.

8.4.3 Infant factors

The main determinants of mortality were low birthweight and 
prematurity.

Mortality for very low birthweight (VLBW) was very high (800 
per 1000 total births) . The mortality for infants in the
1.500 to 2.499kg weight range was also significantly high in 
comparison with infants of 2.5kg or above.

8.4.4 Analysis of the Relationship of Various Maternal and 
Infant Factors to Outcome

Logistic regression techniques were used to examine the 
relationship between the various maternal, antenatal and 
infant factors and perinatal mortality. The independent 
variables used in the analysis were selected from variables 
believed significantly affected the outcome and were shown to 
have a significant association in the univariate analysis.

The most important factors were low birthweight, prematurity, 
history of previous still births and the presence of antenatal 
complications.

When gestation and birthweight were controlled, only history 
of previous still births, congenital malformations and the 
presence of antenatal complications were important; age, 
parity, consanguinity, education and attendance to the clinic 
were not.
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In infants who were less than 37 weeks gestation, mortality 
was around 75 per 1000 births. When compared with normal term 
infants (above 37 weeks) the odds ratio was significant (odds 
6.02) .

Analysis of sex in relationship to mortality showed no 
difference in the outcome between male and female infants. 
The risks were about the same.

Others factors examined in the study were single or multiple 
births and presence of malformation. Congenital malformations 
showed a significant association to outcome, but the numbers 
in multiple births were too small to give a significant 
change.
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CHAPTER 9 : DISCUSSION

9.0 INTRODUCTION

There have been several surveys carried out in Oman on infant 
and childhood mortality, but non-specifically on perinatal 
mortality, and no data on perinatal mortality has been 
previously documented.

This study was undertaken in 1987 and 1988 with the aim of 
determining the perinatal mortality and morbidity, to identify 
the major causative factors, and determine the characteristics 
of the mother and infant that are associated with the outcome. 
The study also examined the birth distribution in the 
different regions and looked at the differences in the 
incidence of low birthweight (LBW), still births and perinatal 
mortality rates in the different regions.

Although the data was hospital based, at least 80% of 
deliveries occurred in the hospitals, thus it can be 
considered to be representative of the obstetric population in 
Oman.

9.1 PERINATAL MORTALITY

The crude perinatal mortality rate found in our study was 
quite high (21.4 per 1000 births). This figure may be an 
underestimate of the true situation, because home deliveries 
were not all included and some of the data was missing.
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If this group (missing data) was taken into consideration and 
assuming that the perinatal mortality rate for the births that 
occurred at home were twice as high as that derived from our 
data, (guess estimate of 50 per 1000 births) then the 
corrected perinatal mortality rate would be around 25 per 1000 
births.

When compared to developed countries such as England and Wales 
where the perinatal mortality rate is 9.6 per 1000 births 
(Royal College of Physicians 1988) , our perinatal mortality 
rate is high, but it is moderate when compared to countries in 
the region. For instance the perinatal mortality rate for 
Saudi Arabia was reported to be 39.8 per low births (Swailem 
et al 1988) and in Kuwait 23.2 per 1000 births (Edouard 1985) .

Perinatal mortality is largely determined by the level of 
prematurity. In United States and Britain, preterm babies 
constitute about 5-7% and they account for about 70-80% of all 
the neonatal deaths: In contrast, in Oman more than half of
perinatal deaths were in term infants. Moreover, a large 
component of perinatal deaths were due to still births (14.6 
per 1000 births) two thirds of which (68.3%) were in infants 
weighing 2.5kg or higher. The above picture is similar to the 
situation in other developing countries. Samms-Vaughan et al 
(1990) reported in the Jamaican Perinatal Survey that a large 
number of deaths occurred in infants of normal weight as a 
result of intrapartum asphyxia. In a series in Hong Kong (Lau 
et al 1984) observed that only 50% of the deaths were in very 
low birthweights, and that the perinatal deaths of larger 
infants were significantly higher, a scenario reminiscent of 
an era in the USA and Europe before the advent of the modern 
perinatal care.

The analysis of causes of death was therefore not surprising. 
Using Wigglesworth classification the cause of deaths were 
found to be due to birth asphyxia (45%) , macerated still 
births (20.1%), congenital malformation (17.3%), prematurity 
(10.8%) and specific conditions (6.5%). Although there may
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have been overlap in the groups, the results most likely 
reflect the true situation.

9.1.1 Birth asphyxia

Birth asphyxia is still the major determinant of perinatal 
mortality in developing countries. Using a similar method of 
classification (Wigglesworth), Samms-Vaughan (1990) and 
De-Muylder (1989) also found a similar proportion of perinatal 
deaths as a result of birth asphyxia, which are attributable 
to the care during labour. In the developing countries, as in 
Oman adequate monitoring, quicker decisions in intervention 
and better resuscitation could prevent a number of these 
deaths. On the other hand, a proportion of these deaths due 
to asphyxia are as'a result of delay in hospital admission in 
labour and a significant number of the mothers could have had 
a better outcome if they had been admitted early in labour.

9.1.2 Macerated still birth

The second largest group of deaths in our series was macerated 
still births (20.1%). In developing countries, a high rate 
due to macerated still births is commonly found (De-Muylder 
1989). In such cases, usually chronic maternal disorders, 
antenatal care and compliance to treatment have been found to 
be the underlying factors (Wildschut et al 1987; Words 1980) .

De Muylder in his study, found that 32.4% of perinatal deaths 
were complicated by hypertension, diabetes, syphilis or 
amniotic infections, conditions which are all amenable to 
treatment, provided they were detected early.

In Oman, the high macerated stillbirth rate could also be due 
to similar conditions, such as malaria, anaemia low maternal 
weight, hypertension and diabetes, all modifiable factors that 
can influence pregnancy outcome.
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9.1.3 Malformation

In our study, congenital malformation contributed a high 
percentage of deaths (17.3%) . This may be an underestimate as 
autopsies are not routinely carried out and some malformation 
could have been missed.

The contribution of congenital malformation to perinatal 
deaths is variable depending upon the incidence in a 
particular country.

Edouard and Alberman (1980) reported in two studies in the 
United Kingdom (1968 and 1978) that deaths due to malformation 
were 17.6% and 22.3% respectively for the two years. In other 
studies in developing countries, various figures were quoted. 
In Saudi Arabia (Mesleh 1982) reported 34.9% of the deaths 
were due to congenital malformations. The proportion of 
perinatal deaths due to congenital malformations in Jamaica 
(Samms-Vaughan 1990) was much lower, 9.7%. These reflect 
differences in the incidence of congenital malformation in 
different areas, and maybe associated with racial/ethnic 
origin, maternal age, multiparity, consanguinity or other 
environmental factors. The contribution of lethal
malformations for perinatal deaths appear to becoming less in 
developing countries as a result of antenatal screening 
program and termination of pregnancy.

9.1.4 Prematurity

The proportion of the group due to prematurity was much lower 
than in most other studies. This could be due to the fact 
that in our study, a higher number of deaths had occurred in 
the large term babies as a result of causes related to 
asphyxia or malformation. Secondly, it is possible that some 
of the preterm babies were not classified as preterm but were 
included in the other groups (asphyxia, macerated still 
births). In both developed and developing countries preterm 
infants still form a large proportion of perinatal deaths.
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9.1.5 Other specific conditions

The last group, consisting of other specific conditions, 
reflected a group of infants who died of specific causes 
including infection in the neonatal period which relates to 
care in the neonatal period.

The proportions of the different groups in the study reflect 
areas where interventions could be considered to improve the 
perinatal mortality.

9.2 PERINATAL MORBIDITY

The causes of morbidity were similar to those of mortality 
except that the highest percentage of infants with medical 
problems were the preterm and low birthweight (21.2%). Low 
birthweight and preterm infants formed a significant 
proportion of the perinatal mortality and morbidity.

Many of our infants were small-for-gestation, so they 
presented with symptoms associated with meconium aspiration, 
birth asphyxia, hypoglycaemia and feeding difficulties; while 
the preterm low birthweight comprising of a third of our 
infants developed respiratory distress syndrome, apnoea and 
jaundice.

Infants with birth asphyxia formed a high proportion of 
infants with clinical problems in the neonatal period (about 
18.4%). Majority of these infants were large babies. They 
presented with features of central nervous system involvement, 
such as irritability, tone abnormality, seizures and apnoea. 
The degree of severity of their symptoms depended upon whether 
they were mild or severely asphyxiated, and the prognosis 
depended upon the severity of asphyxia. In mild to moderate 
asphyxia the prognosis was good, but for the severely 
asphyxiated babies they either died within the first few days 
or remained with symptoms and subsequently developed cerebral 
palsy and neurological handicap. In developing countries
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where birth asphyxia form such a high proportion the 
complications resulting in long term morbidity is high. The 
high percentage of birth asphyxia in Oman is causing concern 
because of the possible increase in the number of infants with 
cerebral palsy and neurological deficit for whom we have no 
supported services.

Neonatal septicaemia was the other common cause of morbidity 
in our study (13.9% of the cases). The high incidence of 
infections was associated with the high number of preterm and 
very low birthweight infants. These infants are immature 
immunologically and are exposed to an environment where cross 
infections can occur easily as a result of overcrowded wards 
and lack of basic facilities for the prevention of infection, 
such as handwashing and drying facilities. Neonatal 
infections are very common in the tropical and developing 
countries. In our study the infants presented with 
overwhelming septicaemia, cord infections, meningitis, 
conjunctivitis and apnoea. Both gram negative and gram 
positive organisms were implicated but because of limited 
laboratory facilities for bacteriological investigation we 
were unable to analyze the type of organisms. In fact in many 
of the cases, diagnosis was based on the clinical grounds.

A high proportion of babies developed symptoms due to 
congenital anomalies which included congenital heart disease, 
gastrointestinal abnormalities (eg imperforated anus, atresia 
etc) anomalies involving the central nervous system multiple 
and skeletal abnormalities. The true proportion of 
malformation in Oman is not known and the figures represented 
in this study do not reflect the true incidence rates. It 
will be important in the future that all malformations are 
registered so that we can examine the causes and pattern of 
malformation in Oman.

One of the major group of infants presented with problems, 
were babies developing jaundice (13.0%). The number of 
infants who developed jaundice was high, but only those
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infants requiring either phototherapy or referral for exchange 
transfusion were included here.

The pattern of jaundice cases was different from those 
commonly seen in developing countries, with ABO blood group 
incompatibility and glucose-6-phosphate dehydrogenase 
deficiency problems being more common than rhesus iso
immunization. Other conditions noted in the neonatal period 
were infants who developed respiratory distress syndrome; 
these were a small proportion in our study. This is not an 
unexpected in developing countries as most of the infants are 
small-for-gestation and the incidence of respiratory distress 
syndrome is lower. The more common causes of respiratory 
distress in our case due to aspiration or bacterial pneumonia.

The perinatal morbidity pattern seen in our study reflect the 
common conditions seen in Oman and in many ways similar to 
other developing countries.

9.3 THE LOW BIRTHWEIGHT

9.3.1 The incidence of low birthweight

The incidence of low birthweight infants in our study were 
found to be around 9.4%; it varied tremendously from one 
region of the country to another. Compared to both developed 
and developing countries the low birthweight rate in Oman was 
moderate.

In North America and Europe the incidence ranges from 3.8 to 
12.0% but in developing countries the incidence is 
considerably higher ranging from 15% in Africa to 30% in India 
(WHO 1987).

Most of the low birthweight infants in developing countries 
are small-for-gestation due to intrauterine growth 
retardation, while in developed countries they are 
predominantly appropriate for gestation and are premature
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(Villar and Belizan 1982). In our study, at least two-thirds 
of the infants were small-for-gestation. This indicates that 
in many of our cases that etiological factors are related to 
factors causing intrauterine growth retardation rather than 
prematurity, and the differences in the disparity of the low 
birthweight rates could be due partly to the differences in 
the presence of these factors (see section 9.6).

9.3.2 The causes of low birthweight

The causes of low birthweight have been the focus of a large 
number of investigations over the last few decades, and are 
multifactorial. There is considerable controversy about the 
factors causing intrauterine growth retardation and those 
causing prematurity. Kramer (1987) in his review of the 
causes of low birthweight found that for developing countries 
the most important factors were, racial/ethnic origin, poor 
gestational nutrition, low pre-pregnancy weight, short 
maternal stature and malaria. In Oman similar factors were 
noted to be significant causes of intrauterine growth 
retardation; these included age, maternal weight, maternal 
nutrition, frequency of pregnancies, anaemia, malaria and 
other intercurrent infections. These factors will be 
discussed in the context of studies from other countries both 
in the developed and developing world.

9.3.3 Age and parity

In our study, only young mothers were associated with a high 
incidence of low birthweight while the older mothers did not 
show any significant relationship to birthweight.

In the literature reviewed, the data available on maternal age 
does not appear to be an important factor as an independent 
cause of intrauterine growth retardation (IUGR) or 
prematurity. However maternal age particularly among 
adolescents and women over 35 years of age are more likely to

228



result in a less favourable outcome of pregnancy (Kramer 
1987) . Young adolescents are still in the process of growing 
and may not have reached full physical maturity. They are 
also likely to have a low weight for height, consume less 
calories and nutrients in pregnancy and attend late in 
antenatal care. Older women may not be at risk because of 
their age alone but age of 35 years and over may augment other 
risk factors.

Age has been shown to be associated with parity. The risk of 
low birthweight is higher in younger multiparous women than in 
older primiparae. In Oman as in other developing countries, 
it is common to find young mothers who are multiparous with 
four or five children. The other extreme end is also common 
where grand multiparity occurs which is associated with poor 
outcome.

9.3.4 Maternal weight and nutrition

A significant number of mothers in our study were underweight 
(1.9%) and were associated with a higher incidence of low 
birthweight. This figure needs to be interpreted with caution 
as the weights of the mothers were recorded at variable 
periods during their pregnancy. This means that the 
proportion of the mothers who were underweight was under
estimated. Other methods could have been used in our survey 
to examine more closely the relationship of maternal 
nutritional status with low birthweight. These include 
measures such as maternal weight gain during pregnancy and 
skinfold thickness.

Musaiger (1989) in a survey in Oman showed that mothers in 
Oman had an inadequate intake of calories during pregnancy. 
Omani women are also known to work physically hard and to have 
a high energy expenditure resulting in a negative energy 
balance. There is good evidence to show that poor dietary 
intake, associated with high energy expenditure, due to 
physical work is a cause of low birthweight.
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In many developing countries, child-bearing women have a 
dietary energy intake of 1400-1800 kcal/day, grossly 
inadequate for pregnant women and may result in impairment of 
fetal growth. Prentice (1983) in Gambia showed that dietary 
supplementation improved birthweight and reduced the incidence 
of low birthweight from 28.2% to 4.7%, during the wet season 
when the women were normally in marked negative energy balance 
due to food shortages and a high agricultural workload. 
Similar results were achieved in Birmingham in Asian women 
(Viegas 1982). Leichtig (1975) in Guatemala and Mora (1977) 
in Colombia also showed a substantial effect in birthweight 
with dietary supplementation in pregnant women. From these 
studies it would appear that dietary supplementation in 
selected patients has a beneficial effect in those mothers who 
are deficient and have a negative energy balance in 
relationship to their dietary caloric intake.

9.3.5 Anaemia

Anaemia is very common in Oman. Davidson (1986) reported that 
54% of pregnant mothers were anaemic (haemoglobin less than 
llg/dl) . In our study 2.2% of the mothers were severely 
anaemic (haemoglobin less than 8g/dl).

Anaemia is a major medical problem affecting a large 
proportion of pregnant women. The prevalence of anaemia in 
pregnant women in the developed countries has been reported to 
be 14%, while that for developing countries was much higher, 
about 59%. The causes of anaemia are due to iron deficiency, 
nutritional anaemia, genetic disorders, malaria and other 
chronic infections. During pregnancy the iron requirements 
increase several times to that of non-pregnant women.

In the developing countries anaemia is commonly associated 
with nutritional deficiency and in malarious endemic areas it 
is complicated when associated with malaria infection (Kramer 
1987) . Moderate or severe anaemia can cause impairment of 
oxygen supply to the fetus during pregnancy, resulting in
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fetal hypoxia and thus interfering with intrauterine growth of 
the fetus (McCormick 1987). There is also an increased risk 
of premature birth in moderate severe anaemia. In addition, 
iron deficiency, even without anaemia, may also affect the key 
enzymes system (the cytochromes) and thereby affect pregnancy.

9.3.6 Malaria

Malaria is endemic in Oman and is one of the main contributors 
to low birthweight. No studies have been conducted to look at 
the relationship of parasitaemia and outcome of pregnancy. In 
studies done in endemic area for malaria the prevalence of 
parasitaemia was found to be higher among pregnant than non
pregnant women and was significantly higher in primigravidae 
(Brabin 1983). It is believed that the higher prevalence of 
malaria in pregnancy is hormonally mediated by inhibition of 
antimalarial immunity (Taufa 1978). Besides its metabolic and 
physiological effects of fever and systemic illness, malaria 
parasite appear to have a predilection for the placenta, 
causing heavy placental infestation resulting in interference 
with placental circulation (McGregor 1983). This results in 
placental insufficiency causing intrauterine growth 
retardation and a tendency to premature delivery. Brabin 
(1983) reported that there maybe a reduction of between 100- 
300g in the mean birthweight in placental infection.

Malaria also causes anaemia usually haemolytic, and may 
present with haemolysis and splenomegaly between 16 to 2 6 
weeks of gestation. In highly endemic areas, there is a 
circle of relationship between malaria anaemia and 
malnutrition.

9.3.7 Infection

In our data the incidence of urinary tract infection was 
small, perhaps because it was not routinely looked for.
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Acute urinary tract infection can cause spread of bacterial 
infection to the placenta and amniotic fluid (Naeye 1979) thus 
precipitating premature delivery, while chronic urinary tract 
infection can interfere with fetal growth by inducing 
hypertension leading to placental insufficiency.

Other infections have been implicated in causing premature 
delivery. Of particular interest, recently has been 
colonization or infection of the genital tract with organisms 
such as Mycoplasma hominis, Ureaplasma urealyticum, and 
Chlamydia trachomatous. We have no evidence in our data to 
link these infections with low birthweight, but its quite 
possible that infections have a role to play in causing 
premature delivery in Oman.

9.3.8 Hypertensive disorders

From clinical observations there is reason to believe that 
hypertensive disorders of pregnancy are more common than 
expected. There is no data to show the magnitude of the 
problem and its relationship to pregnancy outcome in Oman.

In our study hypertension and toxaemia of pregnancy were noted 
to be present in more than 3% of the mothers.

Mild hypertension in pregnancy is associated with only a 
slight risk to the fetus, but when proteinuria develops, the 
risk is increased five fold (Symonds 1979). Severe 
hypertensive disorder in pregnancy may not only be an 
important factor in maternal morbidity, but can cause early 
prematurity and may result in intrauterine growth retardation 
due to placenta insufficiency, abruptio or may cause fetal 
death later in gestation. Pregnancy induced hypertension is 
associated with significant mortality and morbidity. The 
perinatal survival is almost zero when severe eclampsia 
develops at or before 28 weeks gestation. In mothers with 
eclampsia the perinatal mortality and morbidity is very high 
(Sibai et al 1984).
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9.4 MATERNAL FACTORS

The maternal social and biological characteristics related to 
age, parity, maternal education, father's occupation and 
consanguinity, (as described in Chapter 5) were found to be 
typical of the population in the north of Oman, hence 
reasonable conclusions could be drawn.

9.4.1 Maternal age and outcome

The proportions of mothers less than 20 years and 35 years and 
over in the study were approximately 14.9% and 19.5% 
respectively. This formed a significant group of mothers who 
are at risk.

Many studies have looked at the relationship of age with 
outcome. As discussed previously, young maternal age may have 
an indirect effect on birthweight. Sukanich (1986) reported 
that adolescent mothers would not have reached physical 
maturity and are still in the process of growing and may 
develop complications in pregnancy. In the British Perinatal 
Survey (Butler 1969) and in the WHO perinatal survey, it was 
shown that mortality increases with age and is highest in 
mothers over 35-40 years. Naeye (1983) reported that there is 
also an increased incidence of congenital malformations and a 
high still birth rate in older mothers. In our data both 
extremes of age influenced the outcome of pregnancy as was 
shown by the high incidence of low birthweight in young 
mothers and a higher incidence of congenital malformation and 
perinatal mortality in older mothers.
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9.4.2 Parental Education

A high level of maternal illiteracy was observed in our study 
with only about 20.7% having had a formal education (completed 
primary and secondary school). This level reflects the 
pattern in the rural areas, and would consist of a high number 
of the older generation of Oman women. The majority of the 
younger mothers now have acquired a higher level of education. 
Bracken and others (1984) have shown that the level of 
education correlates with the outcome of pregnancy. Education 
is closely linked with socioeconomic status, and there is 
clear evidence to link maternal social educational status with 
outcome.

Golding (1990) in a WHO collaborative study of hypertensive 
disorders in pregnancy reported that maternal education was 
strongly associated with low birthweight and prematurity. 
Mothers who had a higher level of education behaved 
differently from the non-educated mothers. In our study 
maternal education was not significantly associated with a 
less favourable outcome and the difference in the level of 
education and attitude towards pregnancy was not 
discriminatory. The reason for this could be because 
educational status was classified by major groups (None, reads 
and writes Arabic, primary, secondary school and higher 
training). If the level of eduction were classified by years 
of schooling, perhaps this would have shown the differences in 
the outcome.

9.4.3 Consanguinity and pregnancy outcome

A high level of consanguinity was recorded, about 32.8% were 
consanguineous marriage and 51.9% of the mothers were married 
to a relative. This is not high, when compared to the level 
of consanguinity in the region. In Saudi Arabia for instance 
the level of consanguinity was even higher (66%), 52% of which 
were first cousins (Serenius, Swailem 1988) .
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Coleman (1980) found the level of consanguinity in the United 
Kingdom to be about 0.84%.

There have been several studies conducted on the effect of 
consanguinity on pregnancy outcome. There are conflicting 
reports on the effect of parental consanguinity on fetal 
growth. Some studies have shown an association between 
consanguinity and fetal growth (Sibert et al 1979), while 
others have not found this effect (Schock 1964; Rao 1980) .

In a study of Pakistan mothers Wharton (1987) showed a slight 
increase in the numbers of growth retarded babies among 
consanguineous parents, but the overall effect on the mean 
birthweight was small. Modell and others (1988) have reported 
an increased risk of autosomally inherited disorders which may 
be associated with a higher mortality.

Other workers have shown that congenital malformations were 
common in various Asian ethnic groups living in Britain with 
a high consanguineous marriage (Nicoll 1988; Gilles 1984; 
Dunlop 1987), resulting in a high perinatal mortality rate and 
still births.

In our study there was a slight rise in the incidence of low 
birthweights in couples of consanguineous marriage but this 
did not reach statistical significance. Consanguinity was 
associated with a high mortality rate, but was not significant 
when other confounding variables were included, in a logistic 
regression.

9.4.4 Consanguinity and congenital malformation

In our study the percentage of mothers in the consanguineous 
group had a higher incidence of malformation compared to the 
group of mothers who are not married to a relative. The 
overall effect of consanguinity to congenital malformation in 
Oman is not known. There are other factors that could play a 
role in the incidence of malformation. Among these are
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multiparity, advanced maternal age, dietary deficiencies and 
congenital infections causing embryopathy, such as rubella and 
cytomegalovirus (CMV). Other factors that could cause a high 
incidence of malformation include the presence of a large gene 
pool of some of these anomalies in the community. The 
contribution of these other factors in causing malformations 
in Oman is not known.

9.5 OBSTETRIC AND ANTENATAL FACTORS

9.5.1 Antenatal care

The present study showed that there was a good attendance for 
antenatal care. About 94.0% of mothers were reported to have 
at least attended once while about 6% had not reported at all. 
This high response is in agreement with other surveys recently 
carried out in Oman (CHS 1989; Musaiger 1988) and did not 
come as a surprise.

The perinatal mortality rate and the incidence of low 
birthweight were found to be higher in those who did not 
attend the antenatal care, but those who attended 5 times or 
more were found to have a lower incidence of low birthweight. 
This result needs to be interpreted with caution since the 
number of visits would stop in those mothers who deliver 
prematurely. It was also found that those who developed 
antenatal complications (21.8%), were significantly associated 
with a higher perinatal mortality and a higher incidence of 
low birthweight rate.

The role and impact of antenatal care in relationship to 
outcome of pregnancy has been studied in both developed and 
developing countries. Kramer (1987) reviewed the evidence the 
antenatal clinic attendance has on the effect of birthweight, 
looking at the time of visit, number of visits made and the 
quality of the clinics. Women who attend antenatal clinic 
early and attend regularly may be privileged in some ways and 
they are more likely to have a better outcome. Early

236



attendance can help in identifying modifiable risk factors 
(such as toxaemia, hypertension, diabetes, anaemia, low 
maternal weight gain) and by early intervention. In the 
developed countries, Gortmaker (197 9) reported a significant 
decrease in low birthweight for those who attended early 
antenatal care. Donaldson and Billy (1984) found a 
significantly lower risk for intrauterine growth retarded 
fetus (IUGR) among women who attended more than 6 antenatal 
visits versus those who attended less than 5 times.

Other workers have looked at quality of the antenatal care and 
outcome in special group of mothers such as in adolescent 
girls (Felice et al 1984; Jekel et al 1981) , and found out 
that the outcome was significantly better in those who 
attended a special antenatal programme.

Similar studies have been carried out in developing countries 
(Jinadu 1983), where the role and impact of antenatal care is 
even more important. Harrison (1979, 1980) in Nigeria
reported that the most important measure in reducing maternal 
and perinatal mortality was the utilisation of antenatal care.

9.5.2 Delivery

The delivery rate in the hospital was quite high (94%) and the 
majority of the mothers who delivered in the hospitals were 
assisted mainly by the midwives. The outcome of these
deliveries were better than those conducted by medical staff; 
the most likely reason is that the deliveries supervised by 
medical staff are those that already had developed 
complications.

Of those mothers that delivered at home and reported to the
hospital, their outcome appeared to be as good as those
conducted by the midwives in the hospital. However we do not
know the outcome of those who delivered at home and did not 
report to the hospital. In normal circumstances home 
deliveries would be assisted by a relative, a neighbour with
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previous experience of assisting in delivery, or by a 
traditional birth attendant (TBA).

This raises the issue of whether to continue to allow the 
small proportion of mothers to deliver at home in those cases 
where access to the hospital is very difficult. The Ministry 
of Health's policy is that all deliveries should take place in 
hospitals, but in a very small percentage of mothers who have 
the problem of getting to the hospital, this may not be 
possible. In those circumstances consideration should be
given as to whether basic training of the TBAs would allow 
them to perform better. This question can only be answered if 
a community study is carried out looking at home deliveries in 
some of the regions and comparing their outcome with hospital 
deliveries.

With reference to operative deliveries, the perinatal
mortality rate was very high, even though the caesarian
section rate was low. This is not unusual for most developing 
countries where facilities for monitoring are limited and 
where most women come in late in labour and with complications 
already established. In some cases, there are delays in
intervention as a result of either difficulties in getting 
consent from a relative, or as a result of other technical 
difficulties such as availability of blood in an emergency.

In the majority of cases, this can be overcome by health 
education and ensuring that adequate facilities are available 
including facilities for blood transfusion.

9.6 THE DISPARITY IN THE PERINATAL MORTALITY RATE AND LOW 
BIRTHWEIGHT RATE IN THE DIFFERENT HOSPITALS

There was a wide disparity in the perinatal mortality (PNMR), 
still birth and low birth rates amongst the different 
hospitals in the study. The most important factors causing 
the disparity are briefly discussed below. These include
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geographical differences, maternal factors and the quality of 
care in the different areas.

9.6.1 Geographical area of the region

Oman is a big country covering an area approximately
300,000 sq km. Geographically the regions are different from 
each other in climatic conditions, terrain and accessibility. 
Moreover the size of the population they cover is also 
variable.

For example Sohar on the coastal plains is the centre of the 
Battinah region and has good road communication but it is the 
most heavily populated area with a very high delivery rate.

In contrast, Salalah which is the centre of the southern part 
of Oman (Janubia) is distant, about 1000km from Muscat. It 
has a mild climate with a moderate amount of rainfall, giving 
it green pastures for grazing wildstock. Half of the 
population in the Salalah region are in the city of Salalah, 
and the other half live on the mountains of "Dhofar". Access 
to some of the mountainous areas is only by four wheel 
vehicles and helicopters.

The rest of the regions in the north of Oman are wide and more 
sparsely populated. For instance, Nizwa region covers from 
Sumail to Haima almost halfway to Salalah a stretch of 
approximately 500km, with at least 18 health facilities under 
its authority. Dhahira (Tanaam) and Sharqiya (Ibra, Sur) area 
are also wide and heavily populated. The other area includes 
Musandam which again is in the most northern part of Oman and 
distant from the capital.

The difficulty in accessibility in some of the areas and the 
widely-scattered population influences the health care in 
these areas. It affects women's attendance at antenatal 
clinics, and those who are in labour may not get into the 
hospital early or may even deliver on the way.
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9.6.2 Maternal medical conditions

These conditions have been mentioned previously (section 9.4) . 
The incidence of some of these medical problems vary in the 
different areas affecting pregnancy and resulting in different 
low birthweight and perinatal mortality rates in the different 
areas. These conditions include among them, malaria, 
nutritional status of the mother, anaemia hypertensive 
disorders of pregnancy and diabetes. In addition the level of 
prematurity which varied among the different regions also 
would determine the low birthweight and perinatal mortality 
rate.

Malaria

Malaria remains a major public health problem in Oman, due to 
poor environmental conditions in some areas. The incidence of 
malaria was shown to have increased in 1988 compared to 1987 
(March 1988). The total number of positive cases detected in 
1988 were 19,802 compared to 11,400 in 1987.

The prevalence in the general population based on a sample of 
normal households, showed a slide positivity rate of 2.2%, but 
with considerable regional disparities ranging from a high 
5.5% in Dhahira (Tanam, Buraimi), 3.2% in Battinah (Sohar), 
1-4% in Dakhiliya (Nizwa) to a low level of 0.7% in Muscat. 
The high level of endemic malaria endemicity in some of these 
areas (Dhahira, Battinah, Nizwa) could contribute to low 
birthweight and prematurity.

Nutrition

This factor has already been reviewed in the previous section 
on low birthweight.
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Several surveys carried out in Oman have shown that 
malnutrition is common and that the degree of nutritional 
deficiency varies among the regions, resulting in the 
different birthweight distribution.

In a recent survey of health institutions in the Ministry of 
Health, nutrition in children showed wide regional variation 
ranging from 22% in North Oman, 23% in Rostaq to a low 7% in 
Salalah.

Musaiger (1988-1989) based on body mass index, found the 
prevalence of underweight teenage girls (11-19 years old) was 
very high (63%) and the prevalence ranged from 82.4% in Sumail 
to 52.2% in Muscat. In the same study, he examined the food 
beliefs and practices during pregnancy and puerperium in Oman. 
He found out that the nutritional deficiency was not entirely 
due to lack of food, rather than due to inadequate intake 
during pregnancy, and due to some beliefs and practices in the 
culture with some variation in the, different areas. In 
certain areas some of the women were unable to buy certain 
types of foodstuffs.

The problems caused by improper nutrition and appropriate 
preventive measures, are now being addressed on a national 
scale and a country-wide nutritional programme will soon be 
established.

Anaemia

The aetiology and effects of anaemia have already been 
discussed in section 9.3.5.

Anaemia in Oman is not only caused by iron deficiency, malaria 
or malnutrition, but also may be caused by other factors 
including genetic disorders. These include sickle cell, 
thalasaemia and variants of haemoglobinopathies such as 
haemoglobin sickle-thal (Hb S-thal) or sickle-cell haemoglobin 
C disease (Hb S-C).
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There are pockets of areas in which these are more common. In 
Nizwa for instance sickle cell disease is quite common. In 
Sohar there is high incidence of thalasaemia and sickle cell 
disease. In other areas of Oman including the capital 
(Muscat) the prevalence of these haemoglobinopathies are 
variable.

Hypertensive disorders and pregnancy

The effects of hypertensive disorders in pregnancy were 
mentioned in section 9.3.8.

The incidence of hypertension and toxaemic of pregnancy in 
Oman as reported in the Ministry of Health report (1988) 
showed variation in the incidence in the different regions. 
In Sharqiya area (Ibra, Sur) for instance the incidence was 
reported to be 25% or the total reported cases of toxaemia, 
while in Salalah it- was only 10% and Dakhiliya (Nizwa area) 
10%.

The differences in the rates of hypertension and toxaemia in 
the region could affect the differences in the low birthweight 
and perinatal mortality rates.

Diabetes mellitus

Recently there has been concern on the number of cases of 
diabetes in the population and in pregnant women in Oman. 
Diabetes may be more commoner than is at present believed. 
The available figures from the Ministry of Health show a 
higher percentage of cases from Batinah region (Sohar) and 
Janubia (Salalah). A nationwide survey has been carried out 
to examine the prevalence of diabetes mellitus in the 
community, and although the results are not yet published, 
there is evidence to suggest that there is a wide variation of 
the prevalence of the condition in the different areas.
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Diabetes mellitus and gestational diabetes are associated with 
a high morbidity and an increased incidence of congenital 
malformation. It is also associated with higher still birth 
and perinatal death rates.

Levels of prematurity

Prematurity levels in our study showed a wide disparity among 
the different areas. The extreme variation among the 
different regions could however be due to errors in the 
gestational assessment. This could have occurred as a result 
of the difficulty in assessing gestation using the recall 
method of the last menstrual period. It could also have 
occurred because of unsure dates, that occur as a result of 
the delay of regular menstrual period between pregnancies in 
high fertility cases and mothers who are breast feeding. On 
the other hand however the differences in the prematurity 
level could have been due to the differences in the referral 
pattern, as for example, in Assada hospital where the 
incidence of prematurity level was reported to be very low but 
this might have been due to the fact that many of the cases in 
premature labour were probably referred immediately to the 
other tertiary centres in the capital. Even if all these 
factors were accounted for, it does appear that there is 
indeed a wide variation in preterm deliveries in the different 
areas.

Recently genital infections have been associated with 
prematurity. In Oman, environmental conditions and infections 
could be important in causing premature labour but the extent 
of these factors is not known.
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9.6.3 Differences in the health care

The health care given in each area is different and depends 
upon the geographical area and the population it is expected 
to serve.

It also depends upon the experience and level of staffing, the 
facilities available and the effectiveness of administration. 
There is therefore a wide difference in the way the hospitals 
are organised and the service they offer which depends heavily 
upon the personnel involved.

In the provision of obstetric services the main problem, 
particularly in district hospitals, is a general shortage of 
trained midwives for obstetric and perinatal care. In some of 
the centres the shortage is so acute that it results in 
inadequate care, particularly during labour.

While the administration at the Ministry of Health is trying 
to improve the situation, it will be some time before these 
shortages are overcome.

9.6.4 Summary of the causes of disparity in perinatal 
mortality and low birthweight rates

The data in our study showed a wide variation on the perinatal 
mortality still birth, and low birthweight rates in Oman. 
Several key factors have been discussed that are believed to 
contribute to these differences. The main factors are related 
to differences in geographical areas, economic status, 
maternal conditions and differences in the health care 
available. Further detailed study is required to examine the 
extent of these factors and their contribution to perinatal 
outcome.
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9.6.5 Information that could have been helpful in the study 
if it were available

Home Deliveries

One of the concerns of the study was to ensure that complete 
data was collected on all deliveries, in order for it to be 
representative of the population. However at least 10% of the 
mothers delivered at home and we had no information about 
them. This group is particularly important as it might have 
contained mothers of a high risk group. On the other hand we 
do not know whether the outcome of their pregnancy was worse 
or better.

If resources (time- and staff) had allowed it would have been 
useful, if we had taken a random sample of a small number of 
households in different areas in the main study and performed 
a home (community) survey to assess if there were any home 
deliveries and what was the outcome. This would have given us 
some indication as to what was the real situation.

Maternal Characteristics

Our information on some maternal characteristics did not give 
us discriminating findings and this was perhaps due to the 
inadequate information. For instance it would have been 
useful if we could have collected information on maternal 
weight gain in pregnancy or skinfold thickness which could 
have been used to examine the relationship of maternal 
nutritional status and pregnancy outcome.

The other characteristic that were also incomplete were 
maternal, social and educational factors. The information we 
collected was not helpful, but we should have considered 
evaluating maternal education by years of schooling, which 
could have been more discriminatory.
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Similarly for the fathers occupation, employment should have 
been classified into, professional, skilled ̂ worker, 
semiskilled, manual worker and others. This would have 
enabled us to look at the association between economic status 
and pregnancy outcome.

Antenatal care

Although we had data and information on attendance and 
frequency of visits to the antenatal clinic there was no 
information on the care given in relationship to outcome.

For instance we could have analyzed a few of the mothers 
antenatal care records to find out whether, blood pressure was 
recorded, a check on haemoglobin was done, urine for sugar and 
protein test was done and relate these to outcome of 
pregnancy. This would have helped us assess to some extent 
the quality of service, and to detect some weaknesses in the 
care given.

To assess the workload related to this it would have been 
useful to find out how many patients were seen in each clinic, 
and who reviewed the mother, or if the mother were seen at any 
time or reviewed by a doctor and at what stage of gestation.

The maternal medical factors

In this section information was collected on prevalence of 
some of the medical and obstetrical problems but was 
insufficient.

For certain specific conditions, information related to 
severity of these illnesses should have been acquired. For 
instance a mother may be hypertensive but well, where there 
are others that are severely hypertensive, with severe 
impairment of fetal growth and had been admitted for half of 
the duration of pregnancy. Similarly for other conditions as
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for example anaemia, information on the number of transfusions 
given or the number of times of hospitalisation would have 
given an indication of the severity of the medical conditions.

Discharged infants

Although an attempt was made to follow all the discharged 
infants, there were still a few whom we did not know about.

It was important that we knew about this group when we could 
not get any information. Again like the home deliveries, a 
small number of infants who were discharged from the hospital 
should have been followed into the community to find out how 
well they were doing at the end of the first week. This would 
have reassured us that indeed the majority of the infants did 
not suffer from severe illnesses or had already died.
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CHAPTER 10 : CONCLUSION AND RECOMMENDATIONS FOR FUTURE STUDIES

10.0 CONCLUSION

The aim of my study was to determine and identify the major 
factors causing perinatal mortality and morbidity in Oman.

The results presented highlight areas of priority where 
changes and further improvements in health care services are 
required.

10.1 PROGRESS AND PROBLEMS REMAINING

10.1.1 The Progress and Achievements

Oman has achieved remarkable progress over a short period of 
time. The incidence of childhood disease was high in the 
early 1970s and the infant mortality rate was over 100 per 
1000 births. Infectious diseases, malnutrition, malaria and 
anaemia were common, and were the major causes of morbidity 
and mortality in children. By the 1980s with improvement in 
social and economic conditions, childhood and infant mortality 
had markedly reduced and reduced further with the introduction 
of effective primary health care and expanded immunization 
programmes.

While infant mortality has fallen, perinatal mortality has 
remained high and is only gradually coming down. With such a 
high perinatal mortality and morbidity improvements in 
obstetric and perinatal services should be given a high 
priority.
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10.1.2 The Facts and Problems Remaining

The results of our study showed that, the perinatal mortality 
was still very high around 21 per 1000 total births. A large 
component of it consisted of still births accounting for 
nearly 60 to 70% of the total perinatal deaths. The perinatal 
and still birth rate varied in different areas of the country 
implying that there may be specific factors in each of the 
areas.

Over 50% of still births and neonatal deaths were in infants 
who were at term and with a normal birth weight, many of these 
could have been prevented by timely intervention.

The incidence of low birth weight was also high, around 9%, 
with significant regional disparities. Many of the LBW 
infants were small-for-gestational age.

Associated with low birth weight was a high level of 
prematurity, the incidence of which was around 12%, higher 
than the incidence of low birth weight.

The major cause of perinatal mortality was birth asphyxia 
accounting for around 45% of all perinatal deaths in the main 
study. Birth asphyxia was common in all areas and in all 
birth weight groups.

The other major causes of mortality were macerated still 
births (20%), conditions associated with prematurity (10.0%), 
congenital malformations (17.0%) and other specific conditions 
(6.4%).

More than 50% of the perinatal deaths are thus preventable and 
could be reduced by improvement in the basic service, such as 
improvement in antenatal care, care in labour and care of the 
newborn at delivery.

Analysis of causes of morbidity and conditions seen in the 
newborn showed a high percentage of prematurity and low birth
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weight (21.1%). Birth asphyxia related problems accounted for 
18.4% and neonatal sepsis accounted for 13.9%. Respiratory 
distress and pneumonia were seen in 6.0% and infants with 
symptoms related to congenital malformation were 19.3%. 
Jaundice was quite a common occurrence, but cases needing 
observation or treatment were seen in 13%.

The maternal factors that were found to be associated with a 
higher risk in pregnancy or poor outcome were age (either too 
young or older mothers), high parity level, low maternal 
weight and a history of previous still births. An association 
was found between consanguinity and low birthweight, but this 
did not reach a significant level.

Although attendance at antenatal clinic were noted to be high, 
this did not appear to have had a significant impact on 
outcome.
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10.2 SPECIFIC RECOMMENDATIONS AND STRATEGY FOR
IMPROVEMENT OF MATERNAL AND CHILD HEALTH SERVICES

10.2.0 Introduction

The following are some recommendations for the improvement of 
the Maternal and Child Health services that will help in 
reducing perinatal mortality and morbidity.

The factors which were associated with a high perinatal 
mortality, still birth, and low birth weight rate were:

1. Maternal factors: Age, parity, nutritional status 
and social factors

2. Obstetric factors: Antenatal care and care in 
labour

3. Maternal conditions: Anaemia, malaria, hypertension, 
diabetes

4. Quality of care: Resources available 
Staffing levels and experience

Many of the problems could be improved using the existing 
resources or by adding minimum facilities where there are 
none. The following are therefore some recommendations to try 
and improve the perinatal mortality and morbidity in Oman.

10.2.1 Improvement of Antenatal Care

The objective of good antenatal care is to ensure that all 
women deliver safely with the mother and child in good health.

• The antenatal clinic should be better organized, with 
scheduled hours arranged to avoid over-crowding and 
congestion which may discourage the mothers from coming 
back for subsequent visits.
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• Mothers should be encouraged to attend antenatal clinic 
as early as possible, and to continue to attend regularly 
as required.

• All mothers should have their basic screening during the 
first visit and this should include blood grouping, a 
haemoglobin, and a urine test for sugar and protein, in 
addition to any other tests considered necessary.

• A general examination should be performed in each visit, 
also checking for anaemia and measuring blood pressure.

• Mothers should be weighed and their weight monitored 
throughout pregnancy.

• The tetanus immunization status of each mother must be 
checked and updated.

10.2.2 Improvement in care during Labour

• The staffing level in labour and delivery should be 
increased to ensure adequate supervision and monitoring 
of labour.

• Regular supervision must be carried out, assessing the 
general status of the mother, her progress and the fetal 
condition.

• To improve the experience and knowledge of the midwives, 
they should attend regular training sessions and updates.

• All midwives and staff nurses working in the delivery and 
labour wards must be trained in the use of partogram 
which will help them to monitor the progress of labour.
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10.2.3 Improvement in care of the newborn

• Due to the high proportion of birth asphyxia, all medical 
and nursing staff working in the delivery and labour 
wards must be adequately trained in the techniques of 
resuscitation. All new staff must first undergo a 
training session before working on their own in the 
labour ward.

• All delivery units should have all the equipment and 
drugs required for resuscitation.

• All the equipment and drugs required for resuscitation 
must be checked regularly to ensure that they are 
available and ready for use. A diary or checklist should 
be kept by the senior or head nurse and this must be 
signed everyday to ascertain that no equipment or drugs 
are missing.

• Steps should be taken to ensure that all delivery and 
labour rooms are warm to avoid cooling or causing 
hypothermia in the newborn babies.

• Better communication must be established between the 
midwives, obstetricians and paediatricians. The medical 
officer or specialist paediatrician must be notified 
early if there is an "at risk" pregnancy so that he can 
attend during delivery in case resuscitation is required.

10.2.4 Cara in the postnatal wards

• Immediately after birth the newborn infant must be handed 
over to the mother to start bonding, and must be put on 
the breast to start breast feeding.

• The mother should be encouraged to breast feed completely 
and the use of any complement feeds should be abandoned.
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• Babies must not be separated from their mothers unless it 
is absolutely necessary.

• Care should be taken to avoid hypothermia by drying the 
baby, wrapping them in a blanket and by warming.

• Each infant must be examined within the first 24 hours to 
ensure that there are no gross abnormalities.

• All newborns should have their basic observations 
recorded. These should include observation of 
temperature, heart rate, passage of urine and stools, and 
tolerance of feeds. In addition, in some indicated cases 
(infant of diabetic mother, preterm, IUGR) blood sugar 
should be monitored.

• Overcrowding should be avoided to reduce cross
infections. Hand-washing policy should be strictly 
adhered to, to reduce the risk of nosocomial infections.

10.2.5 Management of specific maternal problems

Anaemia: All pregnant women should be supplemented 
with iron and folic acid. Their
haemoglobin should be regularly checked.

Malaria In areas where transmission is high, 
malaria prophylaxis should be considered.

Nutrition: Mothers who are under-weight should be 
advised to increase their caloric intake 
during pregnancy.

Hypertension 
and Diabetes: All mothers who have moderate or severe 

hypertension in pregnancy, or suffer from 
gestational diabetes should be referred 
to special clinics.
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10.2.6 The role of Maternal and Child Health Services
Committee (MCH)

• The Maternal and Child Health Services Committee (MCH) 
should meet regularly to review and evaluate all aspects 
of obstetric, antenatal and perinatal care in their 
district.

• Once a month a maternal and perinatal mortality and 
morbidity meeting should be held to review cases with an 
adverse outcome (perinatal auditing).

• The MCH should organize regular training sessions for all 
their staff on the quality of antenatal care, care during 
labour and care and resuscitation of the newborn.

• Each district should have a home visiting programme to 
try and follow women with special high risk factors and 
difficulties.

• In each district hospital adequate provisions should be 
made for supportive facilities such as availability of 
anaesthetist, theatre, and resuscitation equipment.
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10.2.7 Long-term Intervention Program

Education
Educational programmes and curriculum related to knowledge on 
health, nutrition, clean environment and water and sanitation 
should be developed and introduced in schools, adult literacy 
programmes and community development groups.

Nutrition
• Establish a focal point for nutrition.
• Nutritional activities on infants and children should be 

organised to improve their nutritional status, eg, 
weaning, school meals, etc.

• Health education with emphasis on nutrition to teenage 
girls, pregnant women and mothers should be carried out.

Malaria
• Improve malaria control measures and indoor spraying in 

homes.
• Increase public awareness on malaria and the importance 

of keeping a clean environment.

Water Sources and Environmental Conditions
• Improve the environmental conditions.
• Advocate the need for good hygiene and sanitation.
• Provide clean and safe water.

General
Health education activities related to age at marriage, 
pregnancy, family spacing, and other relevant topics should be 
introduced in antenatal clinics and health facilities.
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10.3 GENERAL RECOMMENDATIONS

There is an urgent need to improve the existing services in 
Oman with reference to the provision of services for mothers 
and new born infants.

The further reduction of mortality and morbidity can only be 
achieved by careful planning, co-ordinating and reassessing 
priorities in the different regions of Oman and then 
allocating the resources available appropriately.

The attention of senior officials and decision-makers should 
be drawn to the importance of improving obstetric and
perinatal services.

Nationally, there is a need for urgent assessment of the
requirements in each region regarding staffing levels, 
equipment and facilities, and according to the available 
resources, these should be provided on a priority basis. It 
is not going to be possible to develop all the regions at once 
and in this regard, those areas with a high delivery rate, or 
which have had poor outcome or which are inaccessible should 
be considered first.

The transporting system for at risk pregnancies and newborns 
should be improved, in each district, and regular training in 
transportation of high risk patients should be organized
locally. The creation of a transporting system should be co
ordinated at a central level.

The National Women and Child Plan Committee (NWCCP - Task
Force) and the Maternal and Child Health Committee (MCH) of 
the Ministry of Health should be the focus of planning and co
ordinating all activities related to maternal and child 
health.

At each level National, Regional and District, the Task Force, 
and the MCH Committees should help in the organisation of the
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services. There should be two components of it at each level, 
the service component and the community component.

NWCCP ~ TASK FORCE
A

NATIONAL
A

REGIONAL
I

ADISTRICTA
Service Component
- Comprehensive MCH Care 
Participation

- Evaluation and Monitoring
- Promoting education of 
medical personnel

- Promoting health education

Community Component
- Community 

(community leaders 
and special groups)

- Health and family 
education on aspects 
related to pregnancy 
and child birth

- Nutrition activities

10.3.1 The Provision of Services

• The provision of a comprehensive maternal and child 
health services will involve consolidating the already 
existing programmes which have been planned by the MCH 
committee which include full and comprehensive antenatal 
care, intrapartum care and care of the mother and infant 
at birth and their subsequent follow up.

• Evaluation and monitoring of the services which will need 
to be more precisely outlined using specific objective 
criteria and outcome targets.

• There should be continuing medical education and training 
of medical and nursing staff at all levels in order to 
update their knowledge and bring to their attention the 
more recent advances.
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10.3.2 Community Participation

The involvement of the community is of great importance in 
supporting the services locally. This should involve 
community leaders, special groups such as the women's group 
and community workers, all of whom can be informed of the 
health needs of women and children.
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10.4 THE FUTURE

10.4.1 Further Studies

Further studies are required to investigate causes for the 
disparities among the districts in the incidence of low 
birthweight and the high perinatal mortality. These should 
include:
• Investigation of maternal risk factors
• Antenatal care services
• Care during labour
• Care at birth

The first priority should be given to deaths due to asphyxia 
among stillborn and live born infants with birthweights of 
2.5kg or more, and early neonatal deaths among normal infants.

The second priority is to review all low birthweight cases due
to intra-uterine growth retardation.

10.4.2 Review of Health Care System

In selected districts, the relationship between maternal risk 
factors, type of antenatal care and intrapartum care should be 
reviewed between the national and district MCH staffs. This 
will permit assessment of the effectiveness of the health care 
system in relation to the risk factors and their outcome.

10.4.3 Home deliveries

A study should be carried out to investigate the outcome of 
home deliveries versus hospital deliveries in those areas 
where access is difficult.
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10.4.4 Register of Cases

A registry of congenital malformation should be established in 
order to identify a pattern and factors that may be related in 
each area.

10.4.5 Screening Facilities

Facilities for screening of common conditions in the neonatal 
period, such as congenital hypothyroidism and glucose-6- 
phosphate deficiency (G-6-P-D) which is a common cause of 
severe jaundice, should be readily available. This would help 
in identifying at risk cases early in order that appropriate 
advice and treatment can be started.
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AP PEN DI X TABLE 1.1
MATERNAL C H A R A C T ERI STI CS A C C O R O I N G  TO HO SPI TA L

(Total nunber of records 3 6481: Missing records not included)

NIZUA HOSPITAL ASSA0A HOSPITAL ROST AO HOSPITAL total
NO X NO X NO X NO X

AGE (years)

Less than 20 275 18.9 125 8.9 564 15.7 964 14.9
20 - 29 632 43.6 651 46.2 1598 44.4 2381 44.6
30 - 34 280 19.3 385 27.4 721 20.0 1386 21 .5
35 and over 264 18.2 246 17.5 718 19.9 1228 19.0

TOTAL: 1451 100 1407 100 3601 100 6459 100

MOTHERS WEIGHT (kg)

Less than 40 kgs 32 2.4 28 2.1 40 1.5 100 1.9
40 - 79.9 1289 95.1 1203 91.6 2562 95.0 5054 94.2
80 and over 34 2.5 83 6.3 94 3.5 211 3.9

TOTAL: 1355 100 1314 100 2696 100 5365 100

EDUCATION

None Formal/None 1010 73.6 956 70.3 1782 89.4 3748 79.3
Formal 363 26.4 403 29.7 212 10.6 978 20.7

TOTAL: 1373 100 1559 100 1994 100 4 726 100

FATHERS OCCUPATION

Not employed 123 8.8 39 2.9 255 7.8 417 7.3
Employed 1267 91.2 13 22 97.1 3015 92.2 5604 92.2

TOTAL: 1390 100 1361 100 3270 100 6021 100

CONSANGUINITY

First Cousins 320 24.9 397 29.0 1236 37.4 1953 32.8
Other relationship 336 26.2 314 23.0 485 14.7 1135 19. 1
Not related 627 48.9 656 48.0 1583 47.9 2866 48. 1

TOTAL: 1283 100 1367 100 3304 100 5954 100

PARITY

0 228 15.8 152 10.8 441 12.3 821 12.3
1 151 10.5 164 11.7 390 10.8 705 10.9
2 - 4 376 26.0 432 30.7 1077 30.0 1885 29.2
5 - 7 343 23.7 354 25.2 1045 29.0 1742 27.0
8 * 10 260 18.0 203 14.4 502 14.0 965 15.0
11-20 87 6.0 101 7.2 140 3.9 328 5.1

TOTAL: 1445 100 1406 100 3595 100 6446 100
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(Total number o f  records » 6481: M i s s i n g  records not included)

TOTAL CHILDREN LIVING

0 254 17.8 173 12.3 479 13.4 906 14.1
1 • 156 10.9 180 12.8 438 12.2 774 12.1
2 - 4 467 32.7 493 35.1 1264 35.2 2224 34.6
5 - 7 392 27.4 370 26.4 1107 30.9 1869 29.1
a - 10 150 10.5 164 11.7 283 7.9 597 9.3
11 - 20 10 0.7 24 1.7 15 0.4 49 0.8 '

TOTAL: 1429 100 1404 100 3586 100 6419 100

PREVIOUS STILLBIRTHS

None 1287 94.2 1340 96.6 3344 95.6 5971 95.5
1 60 4.4 39 2.8 116 3.3 215 3.4
2 or more 90 1.4 3 0.6 39 1.1 66 1 .1

TOTAL: 1366 100 1387 100 3499 100 6252 100
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A N TEN AT AL C H A RA CT ERI STI CS A C C O R O I N G  TO HOSPITAL

(Total number of records 3 6481: Missing records not inch

NIZUA HOSPITAL ASSA0A HOSPITAL ROSTAQ HOSPITAL TOTA!
NO •/ NO 7. NO 7. NO

ATTENOANCE AT ANTENATAL CLINIC

A11 ended 1398 97.4 1363 98.5 3248 90.9 6009
Not attended 37 2.6 21 1.5 325 9.1 383

TOTAL: K35 100 1334 100 3573 100 6392

NUMBER OF ANTENATAL VtSITS

0 135 9.2 149 10.6 519 14.4 803
1 - 4 559 38.3 530 37.6 1104 30.5 2193
.5 * 8 621 42.5 530 37.6 1522 43.2 2763
9 and over 145 10.0 201 14.2 466 12.9 810

TOTAL: 1460 100 1401 100 3611 100 6481

ANTENATAL RISK

Present 366 25.4 327 23.6 548 19.1 1241
Not present 1073 74.6 1060 76.4 2317 80.9 4450

TOTAL: 1439 100 1387 100 2865 100 5691

SIGNIFICANT MEDICAL PROBLEMS

Present 141 9.8 80 5.8 132 4.8 353
None 1297 90.2 1290 94.2 2639 95.2 5226

TOTAL: 1438 100 1370 100 2711 100 5579

94 .0 
6.0

100

1 2.4 
33.9
41.2
12.5

ICO

21.3
78.2

100

6.3
93.7

ICO
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i Able I •j
ANTENATAL, ME DICAL ANO LABOUR C O M P L I C A T I O N S  A C C O R O I N G  TO HOSPITAL

(Total number of records = 6481: Mi ssing records not i ncIuded)

NIZUA hospital ASSAOA HOSPITAL ROSTAO HOSPITAL TOTAL
NO V. NO X NO 7. NO %

ANTENATAL COMPLICATIONS

No comp Ii cat i ons 1073 74.6 1060 76.4 2317 80.9 4450 78.2
Grand Multi (80 201 14.0 184 13.3 392 13.7 777 13.7
P6T 15 1 .0 34 2.5 15 0.5 64 1 . 1
High blood pressure 49- 3.4 35 2.5 35 1.2 119 2.1
Rupture of membranes 18 1.3 5 0.4 23 0.8 46 0.3
Antepartum haemorrhage 23 1.6 6 0.4 9 0.3 38 0.7
Previous still births 4 0.3 4 0.3 13 0.5 21 0.4
Weight less than AO 10 0.7 6 0.4 14 0.5 30 0.5
Weight more than 80 6 0.4 27 1.9 0 0.0 33 0.6
Age less than IS 2 0.1 0 0.0 5 0.2 7 0.1
Others 26 1.9 38 2.6 42 1.5 106 1 .9

TOTAL: 1439 100 1387 100 2865 100 5691 100

MEDICAL COMPLICATIONS 

None 1297 90.1 1290 94.1 2639 95.2 5226 93.7
Anemi a 67 4.7 12 0.9 65 2.4 144 2.6
0 i abetes 11 0.8 8 0.6 6 0.2 25 0.4
Heart Oisease 7 0.5 9 0.7 12 0.4 28 0.5
Malaria 23 1.6 11 0.8 31 1.1 65 1.2
UT I 10 0.7 21 1.5 9 0.3 40 0.7
Others 23 1 .6 19 1.4 9 0.3 51 0.9

TOTAL: 1438 100 1370 100 2771 100 5579 100

LABOUR COMPLICATIONS 

No complicat ions 1285 90.8 1205 91.3 2789 97.8 5279 94.5
Complications 130 9.2 115 8.7 62 2.2 309 5.5

TOTAL: 1415 100 1320 100 2851 100 5586 100

TYPE OF COMPLICATIONS 

APH 19 1.3 7 0.5 10 0.4 36 0.6
Cord prolapse 8 0.6 8 0.6 7 0.2 23 0.4
Prolong labour 27 1.9 10 0.8 11 0.4 48 0.9
Ruptured uterus 10 0.7 3 0.2 1 0.0 14 0.3
Others 66 4.7 87 6.6 33 1.2 186 3.3
None 1285 90.8 1205 91.3 2789 97.8 5279 94.5

TOTAL: 1415 100 1320 100 2851 100 5586 100
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MOOE Of OELI VERT, ATTENOANCE AT DELIVERY t PLACE Of 3IRTH ACCOROING TO 
HOSPITAL

(Total number of records a 6481: Missing records not i ncIuded)

N1ZUA HOSPITAL ASSAOA HOSPITAL ROSTAQ HOSPITAL total
NO 7. NO X NO X NO X

MOOE Of OELI VERY

Vertex 12 24 84.8 1305 93.5 3323 93.1 5852 91.3
LSCS 139 9.6 20 1.4 93 2.6 252 3.9
Forceps/Vacuun 47 3.3 32 2.3 80 2.2 159 2.5
Breech Vaginal 33 2.3 39 2.8 73 2.1 145 2.3

TOTAL: 1443 100 1396 100 3569 100 6408 100

ATTENOANCE AT OELI VERY

Doctor 204 14.2 141 10.1 210 5.9 555 8.7
Trained Nurse 1168 31.4 1147 82.0 2889 81.1 5204 81.4
Others 63 4.4 110 7.9 463 13.0 636 9.9

TOTAL: .1435 100 1398 100 3562 100 6395 100

PLACE Of BIRTH

Hospi tal 1386 95.1 1307 92.8 3154 87.5 5847 90.4
Others 71 4.9 102 7.2 450 12.5 623 9.6

TOTAL: 1457 100 1409 100 3604 100 6470 100
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APWtNUl* IABLC 1.3
INFANT C H A R A C T E R I S T I C S  A C C O R O I N G  TO HOSPITAL

(Total number of records * 6431: Hissing records not included)

NIZUA
NO

HOSPITAL
X

ASSA0A
NO

HOSPITAL
X

ROST AQ 
NO

HOSPITAL
x

TOTAL
NO X

31RTHWEIGHT (gms)

0.500 - 0.999 7 0.5 0 0.0 3 0.1 10 0.2
1000 * K99 15 1 .0 4 0.3 13 0.4 32 0.5
1500 * 1999 33 2.3 13 0.9 40 1. 1 86 1.3
2000 • 2499 133 9.1 80 5.7 286 8.0 499 7.7
2500 • 2999 540 37.1 430 30.6 1210 33.7 2180 33.8
3000 • 3499 549 37.7 595 42.3 1451 40.4 2595 40.3
3500 • 3999 149 10.2 244 17.4 495 13.8 887 13.7
4000 * 5999 30 2.1 39 2.8 89 2.5 158 2.5

TOTAL: 1456 100 1405 100 3586 100 6447 100

SINGLETON/MULTIPLE

Singleton ’ 1440 98.6 1399 99.2 3568 99.0 6407 99.0
Twins/Others 20 1.4 11 0.8 36 1.0 67 1.0

TOTAL: 1460 100 1401 100 3604 100 6474 100

SEX

Hale 742 50.9 741 52.6 1931 53.7 3414 52.8
Female 717 49.1 668 47.4 1668 46.3 3053 47.2

TOTAL: 1459 100 1409 100 3599 100 6467 100

GESTATION 

22 - 27 7 0.5 2 0.1 1 0.05 10 0.2
28 - 33 45 3.1 11 0.8 48 1.35 104 1.6
34 - 46 149 10.2 306 21.8 296 8.2 751 11.6
37 * 41 1255 85.9 1080 76.8 3244 90.3 5579 86.4
42 and over 4 0.3 7 0.5 2 1.10 13 0.2

TOTAL: 1460 100 1406 100 3591 100 6457 100

halforhation

Present 59 4.1 19 1.4 60 1.7 138 2.2
Not present 1379 95.9 1386 98.6 3469 98.3 6234 97.3

TOTAL: 1438 100 1406 100 3529 100 6373 100
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APPENDlA IABLE 1.0
OUTCOME C H A R A C T E R I S T I C S  A C C O R O I N G  TO HOSPITAL

(Total number of records » 6481: Missing records not included)

N1ZUA HOSPITAL , ASSAOA HOSPITAL ROSTAO HOSPITAL TOTAL
NO */. NO X NO NO

RESUSCITATION REQUIRED

res (given) 
Not given

167
1167

12.5
87.5

77
1269

5.7
94.3

120
3327

3.5 364
96.5 5763

TOTAL: 1334 100 1346 100 3347 100 6127

APGAR AT I MIN

Less than 7 
7 - 10

53
1297

3.9 
96.1

42
1238

3.3 94
96.7 2936

3.1 190
96.9 5471

TOTAL: 1350 100 1278 100 3030 100 5660

APGAR AT 5 MINS

Less than 7 
7 • 10

24
1324

1.8 16
98.2 1262

1.3 21
98.7 3008

0.7 61
99.3 5594

TOTAL: 1348 100 1278 100 3029 100 5655

OUTCOME

Live
Still Births

H 2 2
38

97.4 1405
2.6 5

99.6 3559
0.4 52

98.6 6386
1.4 95

TOTAL: 1460 100 1410 100 3611 100 6481

ALIVE/DEAD (Dead SB+NND)

AI i ve 
Dead

1398
60

95.9 1397
4.1 13

99.1
0.9

3438
66

96.1 6233
1.9 139

TOTAL: 1458 100 1410 100 3504 100 6372

SB * Still Birth 
NNO * Neonatal Deaths

5.9 
94. 1

100

3.3
96.7

100

1. 1
98.9

100

98.5
1.5

100

97.8 
2.2

100
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MATERNAL FACTORS RELATED TO LOU BIRTH UEIGHT
(Babies with birth weight less than 2.5 kgs or low birth weight)

NO % OODS P CORNFIELD CONFIDENCE
LSU IBU RATIO VALUE LIMITS

AGE (years)

Less than 20 171 10.0 2.33 •••• 1.90 * 2.86
35 and over 88 7.2 0.83 NS 0.65 * 1.07
20 - 34 (ref) 364 8.6 -

MOTHERS UEIGHT (kg)
Less than 40 24 24.0 3.11 •••• 1.87 - 5.15
80 and over 5 2.4 0.25 *• 0.09 * 0.65
40 - 79.9 (ref) 449 8.9

EDUCATION

None/Reads and writes 321 9.1 0.89 NS 0.71-1.11
Formal (ref) 122 10.2

FATHERS OCCUPATION

Not employed 46 11.1 1.20 NS 0.86-1.68
Employed (ref) 525 9.4

CONSANGUINITY

First Cousins 216 11.1 1.33 •• 1.10-1.60
Others/not related (ref) 343 8.6

PARITY

0 - 1 251 16.5 2.14 1.72 ■' 2.66
5 * 7 120 6.9 0.30 NS 0.62 ■• 1.04
8 and over 93 7.2 0.84 NS 0.64 •■ 1.11
2 * 4 (ref) 159 8.4 - • .

PREVIOUS STILL BIRTHS

1 * 5  30 10.7 1.13 NS 0.75 - 1.12
None 569 9.5 -

P * p value
NS * not significant (p>0.05) 
IBU* low birth weight

2 8 1



(babies with birth we igh t less than 2.5 kgs or low birth weight)

NO
L8U

*
L8U

000 S P
RATIO VALUE

CORNFIELO CONFIOENCE 
LIMITS

ANTENATAL CLINIC ATTENOANCE

Not attended 
Attended (ref)

59
563

15.4
9.4

1 .76 1.30 • 2.38

NO ANTENATAL VISITS

1 - 5  332 11.1 1.66 •••• 1.37 - 2.02
6 • 25 (ref) 185 7.0 -

ANTENATAL COMPLICATIONS

Present 142 11.5 1.25 • 1.10 - 1.54
Not present (ref) 418 9.4

SIGNIFICANT MEDICAL PROBLEMS

Present 46 13.0 1.40 NS 1.0 • 196
Not present (ref) 505 9.7

P * p value
NS = not significant (p>0.05) 
L8U* low birth weight
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INFANT FACTORS RELATED TO LOU BIRTH WEIGHT
(babies with birth weight of less than 2.5 kgs or low birth weight)

NO r. 000S P CORNFIELD CONFIOENCE
L3U IBU RATIO VALUE LIMITS

GESTATION

Less than 37 weeks 297 34.7 8.61 7.15 • 10.37
37 weeks or more (ref) 323 5.8

SEX

Female
Male (ref)

344
285

11.3
8.4

1.39 1.17 - 1.65

SINGLETON/MULTIPLE

Twins/Others 38 58.5 13.52 ***• 7 . 9 1 - 23.4
Singleton (ref) 589 9.2

MALFORMATIONS

Present 28 20.4 2.51 ••• 1.60 * 3.91
Not present (ref) 579 9.3

P » p  value
NS a not significant
IBUa low birth weight
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AP PEN OI X TABLE 3.1

ACE (years)

MA T ER NA L FACTORS RELATED TO PERIN AT AL M O RTA LI TY
(still bi rths and ea rly neonatal deaths)

NO X ODD P CORNFIELD CONFIDENCE
OEATHS DEATHS RATIO VALUE LIMITS

Less than 20 
35 and over 
20 - 34 (ref)

18
39
82

1.9
3.3
2.0

1.26 
1 .69

NS 0.52 
1.14

1 .60 
2.42

MATER NA L UE I G H T  (kg)

Less than 40 3 3.0 1.57 NS 0.39 - 5.30
80 and over 3 1.5 0.75 NS 0.19 * 2.50
40 • 79.9 (ref) 97 1.9

EDUCATION

None/reads and writes 74 2.1 0.97 NS 0.60-1.56
Formal education 26 2.2

FATHERS OCCUPATION

Not employed 14 3.4 1.76 NS 0.95-3.21
Employed (ref) 108 2.0

CONSANGUINITY

First Cousins 44 2.3 1.16 NS 0.78 • 1.73
Others/not related (ref) 78 2.0

PARITY

0 - 1 27 1.8 1.10 NS 0.63 ■• 1.93
5 - 7 42 2.5 1.52 NS 0.92 • 2.52
8 and over 39 3.1 1 .91 • 0.09 ■• 006
2 - 4 (ref) 30 1.6 - - -

PREVIOUS STILL BIRTHS

1 - 5  13 4.7 2.31 * 1.22 - 4..29
None (ref) 122 2.1

P = p value
NS = not significant (p>0.05)
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A P P E N O I X  TABLE 3.2
RISK FACTORS RELATED TO PE RINATAL M O R T A LI TY
(still births and early neonatal de aths)

NO ’/. OOOS P CORNFIELO CONFIDENCE
OEATHS DEATHS RATIO VALUE LIMITS

ATTENDED ANTENATAL CLINIC

Not attended 13 3.6 1.78 NS 0.94-3.29
Attended (ref) 123 2.1

NO ANTENATAL VISITS 

1 - 5
6 - 25 (ref)

ANTENATAL COMPLICATIONS 

Present
Not Present (ref)

49 1.6 1.45
30 1.1

78 3.9 2.92
61 1.4

NS 0.90 • 2.37

2.05 - 4.17

SIGNIFICANT MEDICAL PROBLEMS

Present
Not present (ref)

MOOE Of DELIVERY

Assisted Delivery 
SVD (ref)

COMPLICATIONS Of LABOUR 

Present
Not present (ref)

12 3.4 1.67
107 2.1

51 9.2 6.55
88 1.5

69 5.9 4.65
70 1.3

NS 0.86 • 3.18

4.50 - 9.53

3.25 • 6.63

P = p value
NS » not significant (p>0.05)
SVO* spontaneous vaginal delivery
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INFANT FACTORS RELATED TO P E RIN AT AL M O R T A LI TY
(still births and early neonatal deaths)

no r. 
DEATHS DEATHS

BIRTH UE IGH T (kg)

Less than 2.5 kg 64 10.5
2.5 kgs or more 73 1.3

GESTA TI ON

Less than 37 weeks 64 7.5
37 weeks or more (ref) 73 1.3

SINGLETON/MULTIPLE

Twins/Others 4 5.6
Singleton (ref) 135 2.1

SEX

Male 79 2.4
Female (ref) 59 2.0

MALFORMATIONS

Present 21 15.3
Not present (ref) 80 1.3

RESUSCITATION GIVEN

Given 29 8.1
Not given (ref) 18 0.3

APGAR AT 1 MIN

Less than 7 129 13.1
7 or more (7*10) (ref) 10 0.2

APGAR AT 5 MINS

Less than 7 127 14.7
7 or more (7-10) (ref) 12 0.2

LABOUR COMPLICATIONS

Present 45 14.8
Not pre s e n t  (ref) 70 1.3

P = p value
NS * not significant (p>0.05)

OOOS P CORNFIELD CONFIDENCE
RATIO VALUE LIMITS

9.12 •••• 6.33 - 13.3

6.02 4.20 - 8.64

2.56 NS 0.81 • 7.86

1.20 NS 0.34 - 1.72

13.69 •*** 7.87 - 23.64

27.66 •••• 14.58 - 52.79

80.92 — * 40.3 - 16517

78.66 *•** 41.92 - 151.11

12.71 •*** 8.37 - 19.28
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FACTORS RELATED TO PREMATURITY (gestation less than 37 weeks)

MO 7. 000$ P CORNFIELD CONFIDENCE
<37 wks <37 wks RATIO VALUE LIMITS

ACE (years)

Less than 20 151 15.9 1.26 * 1.03 - 1.54
35 and over 150 12.3 0.94 NS 0.77 • 1.14
20 - 34 554 13.1

MOTHERS WEIGHT (kg)

Less than 40 22 22.2 1.78 • 1.06 - 295
80 and over 20 9.6 0.66 NS 0.40 * 1.08
40 - 79.9 695 13.8

EDUCATION

None/Reads and writes 489 13.9 1.C0 NS 0.82 - 1.21
Formal Education 167 13.9

FATHERS OCCUPATION

Not employed 57 13.7 1.03 NS 0.76 - 1.40
Employed 744 13.3

CONSANGUINITY

First Cousins 297 15.3 1.28 *• 1.09 - 1.50
Others/Not related 495 12.4

PARITY

0 - 1 249 16.4 1.26 • 1 .04 •■ 1.54
5 * 7 193 11.1 0.81 NS 0.66 ••0.99
8 and over 164 12.7 0.94 NS 0.76 • 1.17
2 - 4 252 13.4 - - -

PREVIOUS STILL BIRTHS

1 - 5
0

34
796

1 2 . 1
13.4

0.89 NS 0.61 - 1.31

P = p value
NS a not significant (p>0.05)



FACTORS RELATED TO PREMATURITY (gestation loss than 37 weeks)

NO X ODDS P
<37 wks <37 wks RATIO VALUE

CORNFIEL0 CONFIDENCE 
LIMITS

ANTENATAL C L I N I C  ATTENOANCE

Not attended 
Attended

39
310

10.3
13.5

0.73 NS 0.51 - 1.05

NUMBER OF ANTENATAL VISITS

1 - 5 
6 - 25

504
269

16.9
10.2

1.80 1.53 - 2.11

ANTENATAL COMPLICATIONS

Present 
Not present

194
601

15.7
13.5

1.19 NS 0.99 • 1.42

SIGNIFICANT MEDICAL PROBLEMS

Present 
Not present

56
789

14.1
14.2

1.15 NS 0.85 - 1.57

P * p value
NS » not significant (p>0.05)
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r»uiuna n c l a icu <u rncrmiuKiii lyctid i> un icsi m a n  ji w c c k s s

NO 7. 000S P
<37 wks <37 wks RATIO VALUE

BIRTH UE IGH T

Less than 2.5 kgs 297 47.9 8.61 ••••
2.5 kgs or more 559 9.6

SEX

F emaIe 
Male

411
453

13.5
13.3

1.02 NS

singleton/multiple

Mu11 i pie 20 31.3 2.99
Singleton 843 13.2

MALFORMATIONS

Present 27 ' 19.7 1.61
Not present 821 13.2

P 3 p va l u e
NS = not signi ficant

CORNFI ELD CONFIOENCE 
LIMITS

7.15 • 10.37

0.88 - 1.18

1.68 * 526

1.20 - 2.53
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Appendix 2
RECOMMENDED DEFINITION, STANDARDS AND REPORTING REQUIREMENTS 
FOR ICD-10 RELATED TO FETAL, PERINATAL, NEONATAL AND INFANT 
MORTALITY

Live birth
Live birth is the complete expulsion or extraction from its 
mother of a production of conception, irrespective of the 
duration of the pregnancy, which, after such separation, 
breathes or shows any other evidence of life, such as beating 
of the heart, pulsation of the umbilical cord, or definite 
movement of voluntary muscles, whether or not the umbilical 
cord has been cut or the placenta is attached; each product of 
such a birth is considered liveborn.

Fetal death
Fetal death is death prior to the complete expulsion or 
extraction from its mother of a produce of conception, 
irrespective of the duration of pregnancy; the death is 
indicated by the fact that after such separation the fetus 
does not breathe or show any other evidence of life, such as 
beating of the heart, pulsation of the umbilical cord, or 
definite movement or voluntary muscles.

Birth weight
The first weight of the fetus or newborn obtained after birth. 

Low birth weight
Less than 2500 g (up to, and including 2499 g)

Very low birth weight
Less than 1500 g (up to and including 1499 g)

Extremely low birth weight
Less that 1000 g (up to and including 999 g)

291



Gestational age
The duration of gestation is measured from the first day of 
the last normal menstrual period. Gestational age is 
expressed in completed days or completed weeks (eg. events 
occurring 280 or 286 completed days after the onset of the 
last normal menstrual period are considered to have occurred 
at 40 weeks of gestation).

Pre-term
Less than 37 completed weeks (less than 259 days) of 
gestation.

Term
From 37 completed weeks to less than 42 completed weeks (259 
to 293 days) of gestation.

Post-term
42 completed weeks or more 2 94 days or more) of gestation. 

Perinatal period
The perinatal period commences at 22 completed weeks (154 
days) of gestation (the time when birth weight is normally 500 
g) and ends seven completed days after birth.

Neonatal period
The neonatal period commence at birth and ends 28 completed 
days after birth. Neonatal deaths (deaths among live births 
during the first 28 completed days of life) may be subdivided 
into early neonatal deaths. Occurring during the first seven 
days of life and late neonatal deaths. Occurring after the 
seventh day but before 28 completed days of life.

Ratios and rates
Published ratios and rates should always specify the 
denominator that has been used, ie. live births or total
births (live births plus fetal deaths). Countries are
encouraged to provide the ratios and rates listed below, as
many of them as their data collection systems permit
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Fetal death ratio:
Fetal deaths x 1000 
Live births

Fetal death rate:
Fetal deaths x 1000 
Total births

Fetal death rate, weight-specific:
Fetal deaths weighing 1000a and over x 1000 
Total births weighing lOOOg and over

Early neonatal mortality rate:
Early neonatal deaths x 1000 

Live births

Early neonatal mortality rate, weight-specific:
Early neonatal deaths 

of infants weighing- lOOOg and over at birth x 1000 
Live births weighing 1000 g and over

Perinatal mortality ratio:
Fetal deaths and early neonatal deaths x 1000 

Total births

Perinatal mortality rate, weight-specific:
Fetal deaths weighing lOOOg and over, plus early neonatal 
deaths of infants weighing 1000a and over at birth x 1000 
Total births weighing lOOOg and over

Neonatal mortality rate:
Neonatal deaths x 1000 

Live births

Neonatal mortality rate, weight-specific:
Neonatal deaths 

of infants weighing lOOQq and over at birth x 1000 
Live births weighing lOOOg and over
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Infant mortality rate:
Number of deaths under one year of age x 1000 

Live births

Infant mortality rate, weight specific:
Infant deaths among live 

births weighing lOOOg and over at birth x 1000 
Live births weighing lOOOg and over
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SPECIMEN 3A

REGIONAL PERINATAL STATISTICS
(A) TABLE 1

1. TOTAL NO OF BIRTHS
2. TOTAL NO OF LIVE BIRTHS
3. TOTAL NO FRESH BIRTHS
4. TOTAL NO OF MACERATED STILL BIRTHS
5. TOTAL NO OF STILL BIRTHS (FRESH AND MACERATED)
6. EARLY NEONATAL DEATHS (0-6 DAYS)
7. LATE NEONATAL DEATHS (7-28) DAYS

(B) TABLE II
BIRTHS DISTRIBUTION BY WEIGHT

BIRTH WEIGHT FSB MSB LIVE BIRTH TOTAL
< 1000 GM
1000-1499
1500-1999
2000-2499
2500 & OVER
TOTAL
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(C) TABLE III

GESTATION STILL BIRTHS LIVE BIRTHS TOTAL
<28 WEEKS
28-33 WEEKS
34-36 WEEKS
37-42 WEEKS
>42 WEEKS
TOTAL
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(D) TABLE IV
CAUSES OF DEATH

BIRTH
WT
GMS

MACERATED 
SB(NORMAL 
LY FORMED 
WITH NO 
MALFORMA
TION

CONGENIT
AL
MALFROMA- 
TION 
CAUSING 
SBS OR 
ENND

PREMATUR
ITY (ALL 
CAUSES)

ASPHYX
IA
(FRESH 
SB OR 
EARLY 
NND)

OTHER TOTAL

<1000
GMS
1000-
1499
1500-
1999
2000-
2499
2500
&
OVER
TOTAL
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ISP. NO.: HOSPITAL: OMANI NON-OMANI

t A : Maternal And Obstetric Information
N A M E :_____________________
(First, m iddle & Tribe name) 
AGE : I I WEIGHT
CONSANGUINITY : Yes: tZ 
First cousin:
Second cousin:
EDUCATION :
None.
Reads/writes 
Arabic
HUSBANDS OCCUPATION

Part C : Infant (For All Live And Still Births)
Fill seperate form  for each in fant if m ultip le  births.

1. DATE OF BIRTH: _________________________
(Lowest recorded)

No.
Other relat.
Not related

2. SEX: Male:

3. PLACE'-OF BIRTH:

Female:

Prim, school 
Sec. school 
or Higher

Hospital
BBA
Specify:

Home
Others

4. BIRTH WEIGHT:.

5. SINGLETON/MULTIPLE BIRTH:
Self employed 
Others.
Specify : (If k n o w n )_______
PREVIOUS PREGNANCIES : 
(Excluding th is one)
No. of previous pregnancies
No. of Live births
No. of Still b irths
No. o f Abortions
No. of Living Children

Gov. employed Singleton Twin 1
None. Others Tw in 2

Specify: (eg. triplet) 

6. OUTCOME:
Live
Not known

SB Fresh
SB Macer

7. PRESENCE OF CONGENITAL MALFORMATION:
Yes. | " " "  | No. f~~.........| Not known

8. SPECIFY TYPE OF MALFORMATIONS
t B

PRESENT PREGNANCY: 
Gestation (Weeks) 
(Calculated or estimated) 
Attended ANC: Yes: CZ 
No. of visits to  ANC: __

No.

9. LIVE BIRTH:

None
Bleeding a fter the 24th. week 10. RESUCITATION GIVEN:
Prolonged rupture o f membranes None Facial oxygen
(More than 24 hours) Bag & mask Intubation
PET/Toxaemia of Pregnancy Drugs Others
High BP. (More than 140/90) 
Others.

Soecifv:

Specify:
11. DRUGS GIVEN TO BABY:

SIGNIFICANT MEDICAL PROBLEM:
None 
Diabetes 
Anaemia 
(< than 8Gm) 
Others.
Specify: ____

Malaria 
Heart disease 
UTI

Narcan V it. K.
Sod. Bicarb Others
Soecifv:

WAS INFANT WELL/NORMAL AT  BIRTH:
Yes 1 1 No. 1 Not known

13. LIST MAIN CONDITIONS/DIAGNOSIS:

MODE OF DELIVERY:
Vertex Breech (Vaginal)
Forceps Vacuum
LSCS (Elec.) LSCS (Emerg.)
Reason for LSCS:

ATTENDANCE AT DELIVERY: 
Doctor
Trained nurse or m idw ife  
Traditional b irth  attendant 
Relative 
Others.
Specify: ___________________
DRUGS USED IN LABOUR:
Pethidine 
Valium
Specify if know n: ____________
COMPLICATIONS OF LABOUR: 
None
Long labour ( than 24 hours)
Antepartum  haemhorrhage
Cord prolapse
Multiple presentataion
Ruptured uterus
Maternal death
Others
Specify: ____________________

Gen. Anaseth.
Others

17.

14. FINAL OUTCOME:
Discharged
Transfered
Died

1 5. IF DIED: PLACE OF DEATH:
Hospital
Others
Specify:

Date:
Date:
Date:

Home

16. CAUSE OF DEATH:

MAJOR FACTORS TO CAUSE OF DEATH:
Lethal M alform ation
Birth Asphyxia/Trauma
Extreme prem aturity
Respiratory distress
Severe infection
Others
Specify: _______________________________

DOCTOR/NURSE:
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Ante-natal Care

Sultanate of Oman 
Ministry of Health

ANC Manual: First Edition

Department of Obstetrics 
Department of Child Health, & 
National Health Programme
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iilii
| C-*iC £••• •m

The National Woman and Child Care Plan
PREGNANCY AND WOMAN’S HEALTH

Resource and Information Book

(a  Ministry of Health - Sultanate of Oman 
UNICEF - Sultanate of Oman
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Sultanate of Oman 
Ministry of Health

A 's
/ > *; -\

■a
V  ,v

> w  AY

Neonatal Care\
i iLA—AV  AA

Neonatal Manual: First Edition

Department of Child Health, 
Department of Obstetrics & 

National Health Programme
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IRAN

ARABIAN GULF

d a k h i l y a

KINGDOM OF SAUDI ARABIA

INDEX

YEMEN Mini Maternity Centre •

PEOPLE Central Preventive Section ©
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