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PREFACE

Deaths during pregnancy, delivery and puerperium are largely preventable, but
tragically they still affect many women and their families in developing countries. The
accessibility, use and quality of health services during pregnancy, delivery and the
puerperium, together with the broader context of education, gender equity, nutrition and
poverty, all relate to maternal mortality, and the level of maternal mortality serves as a multi-
dimensional indicator of development. However, there is not enough information on this
subject and innovative approaches to the measurement of maternal mortality indicators are
required.

The project “National Maternal Mortality Study (NMMS) for the Reproductive Health
Programme in Turkey” provides an opportunity to fill information gaps on maternal mortality
by providing accurate data on the current situation in Turkey, with a focus on differences by
regions and between urban and rural areas. The project also offers an opportunity to raise
awareness among the concerned circles. The project data collection activity also introduced a
new and a close collaboration between organizations already active in the field of collecting
and compiling information on deaths, particularly maternal deaths, such as the Ministry of
Health, the Ministry of Interior, the Turkish Statistical Institute and municipalities. Project
results can be used as a powerful advocacy tool to ascertain the commitment of administrators
to improving the existing recording and reporting systems.

This report provides the major findings of the National Maternal Mortality Study in
Turkey. It presents the levels of maternal mortality and major causes of maternal death in
Turkey. More importantly, it also examines the avoidable factors which contributed to these
deaths and identifies risk factors, so that existing programs can be improved. In addition, this
report also includes the causes and risk factors of deaths in reproductive-age women. This
study done in a context which evaluates the current Turkish death registration procedures and
proposes methods for a new death registration system.

The National Maternal Mortality Study was conducted within the framework of the
European Union funded National Programme for Reproductive Health, and implemented by
the Consortium of ICON-INSTITUTE Public Sector Gmbh (Germany), Institute of
Population Studies, Hacettepe University (Turkey) and BNB Consulting (Turkey). The
Consortium was successful, and collaborated well in all phases of the project. Terms of
Reference for the core team members are attached as Annex 1.

The official start of the project, on 4 October 2004, was approved by the European
Union Delegation. The study study concept was finalized in research protocol and submitted
to the Ministry of Health and the Delegation of European Union on 25 November, 2004. A
pre-test of the concept and all research materials in Antalya was followed by the inception
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report of 4 March, 2005. Main data collection started in June 2005. Two semi-annual reports
were submitted in September 2005 and February 2006. To allow for wide dissemination of the
study result, the project partners agreed upon three-month no-cost extension until 31
December 2006 which was approved by the Delegation of European Union. The approval of
the final report by the Ministry of Health and Delegation of European Union was followed by
one national and two regional conferences to disseminate the results in December 2006.

We are grateful to the Delegation of the European Union in Ankara and to Ministry of
Health of Turkey for initiating and facilitating this study. We specifically thank Figen
Tungkanat as the representative of the Delegation of the European Union. We deeply
appreciate Prof. Dr. Recep Akdag, the Minister of Health, and especially Dr. Mehmet Rifat
Kose, General Director of Mother and Child Health and Family Planning, and his colleagues
for their contributions during the project. The Ministry’s emphasis and strong support for the
Reproductive Health Programme and for Maternal Health in particular, has greatly
contributed to our project’s success. Moreover, we would like to also acknowledge the efforts
of health directors and other health personnel in the provinces where the project was carried
out.

Our special thanks go to Prof. Dr. Tungalp Ozgen, the Rector of Hacettepe University,
and all other administratives of the University as they shared all the difficulties with us and
gave valuable support in every stage of the NMMS.

The project worked with 29 project teams, including a province coordinator, a
province doctor and a province researcher, who worked together with district coordinators and
primary informants (cemetery officials and village headmen), throughout May 2005 to June
2006. They collected information on deaths in general, and more specifically on deaths in
females. We are grateful to all the project teams in that respect. The study was only possible
by the work of these province project teams.

We would also like to thank the Ministry of Interior, and especially all province and
district governors, mayors, village headmen and cemetery officials for their support and
contributions in implementing the project.

Our thanks are also due to the Steering Committee Members from all different
Institutions involved for their valuable recommendations. We would also like to thank the
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SUMMARY

The Turkey National Maternal Mortality Study (NMMS) is a Turkish Ministry of
Health study conducted from October 2004 to December 2006. The NMMS was implemented
by a Consortium of ICON-INSTITUT Public Sector GmbH (Germany), the Institute of
Population Studies, Hacettepe University (Turkey) and BNB Consulting (Turkey). The study
comprised five parts:

. New field work to conduct the National Maternal Mortality Research (NMMR), This
used village headmen and cemetery officials to identify all burials by age and sex, and a
further team to investigate all female deaths aged of 12-50 using hospital records where
these were available and verbal autopsies where not. This Reproductive Age Mortality
Study (RAMOS) design then identified maternal deaths from among the female deaths
of reproductive age.

. Qualitative Research, using in-depth interviews and focus group discussions to look at
issues related to completeness of reporting and registration.

. Further Analysis of the Turkish Demographic and Health Survey, 2003 and of the
General Census of Population, 2000 to provide a comparison group and data for the
indicator denominators and the models.

. Model-Based Estimation of Maternal Mortality Indicators to measure levels of mortality
at the province level

. Comparative Analyses of Existing Reporting and Recording Systems to see how they
performed relative to our system.

The concept and all research materials were pre-tested in Antalya in January 2005.
The main field work was conducted from June 2005 to May 2006 in 29 provinces.

The main indicators which had to be determined were the ratio of pregnancy related
deaths (PRDs) and the ratio of maternal deaths per 100,000 live births. The ratio of pregnancy
related deaths includes direct maternal causes, indirect maternal causes as well as coincidental
causes of PRD. For the period June 2005-May 2006 the overall ratio of pregnancy related
deaths was found to be 38.3 (x 2.8 in the 95 percent confidence interval) per 100,000 live
births. It was 28,2 per 100.000 live birth in urban areas and 53,7 in rural areas. For the same
period, the country wide estimate for the maternal mortality ratio was 28.5 (= 2.5 in the 95
percent confidence interval) per 100,000 live births, 20.7 in urban and 40.3 in rural areas. The
NMMS results show that 58.4 percent of all pregnant women died from direct maternal
causes, 15.8 percent from indirect causes and 23.2 percent from co-incidental causes. The
remaining 2.4 percent were deaths for which the kind of pregnancy relation could not be
specified.
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The leading cause of death (17 percent of all pregnancy-related deaths) was
haemorrhage, followed by hypertensive disorders of pregnancy (pre-eclampsia or eclampsia)
(14 percent of all pregnancy-related deaths). Twelve percent died of other ante-, intra- or post-
partum conditions such as embolism, ruptured uterus or causes directly related to a surgical
procedure. Among the indirect maternal causes, the biggest group (8 percent of all PRDs)
were deaths due to diseases of the circulatory system, followed by neoplasm (2 percent), other
causes of death (2 percent) and suicide (1 percent). The most common coincidental cause-of-
death was road traffic accidents (11 percent).

More than one-third of the women (37 percent) died before giving birth to their child.
Most of these were PRDs from coincidental causes. A further 9 percent of women died during
delivery, the majority (54 percent) however in the post-partum period. Almost half of these
pregnancies ended with a live birth, though some of the babies died post-partum (5 percent).
Thirteen percent were stillbirths. In 32 percent the pregnancy ended with an intra-uterine
death or was aborted due to the death of the mother.

Over 65 percent of all maternal deaths were to women with obvious biomedical risk
factors. Twenty eight percent occurred to women aged above 34 or below 18. Almost the
same number of women presented with a parity above 4 as a risk factor. Diseases of the
circulatory system including hypertensive disorders accounted in 18 percent as risk factors.
Delays in recognising the problem and delayed health-seeking by the family attributed to 30
percent of all pregnancy related deaths. Health service provider factors were noted as
contributers to maternal deaths in about 14 percent. The contribution made by a deficient
health service provision, in terms of availability of staff, equipment, supplies or
pharmaceuticals, was with 2 percent encouragingly low.

The levels and patterns of causes of maternal death do neither resemble a typical
developing country nor the situation which can today be found in Western Europe or North
America. There is no doubt that the maternal mortality ratio compares well with other
countries in transition. The distribution pattern of causes for maternal deaths however is more
complex. Infections, unsafe abortion and obstructed labour, which are common causes of
maternal death in developing countries, play only a very limited role. However, the pattern
with eclampsia and severe bleedings is where the situation in Turkey resembles more
developing countries. This suggests that the health services — mainly on the primary and
secondary level - are not always sufficiently prepared to cope with conditions which cause
death rapidly if not immediately treated.

The main reason why the MERNIS data were not useful for our methodology was that
they do not reflect actual place of residence or death. At the same time both systems currently
available for the registration of deaths and causes of deaths indicated cross under reporting. 30
percent for MERNIS, and 53 percent for the maternal mortality notification system of the
Ministry of Health (68 percent before our study was implemented). Under reporting occurs
for reasons including the following: barriers to reporting such as the absence of cross-checks,
lack of dissemination of information, lack of administrative links and cooperation between
institutions, different registration procedures in urban and rural areas, misconceptions of the
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system and underestimation of the importance of death registration, and the necessity of data
compilation at a central location in a usable format.

The methodology which was applied in the survey achieved a 93 percent data
collection coverage over the period of one year. This revealed that village headmen and
cemetery officials can be used for the recording of deaths. Nevertheless underreporting
deaths, especially of female deaths, was also observed in our approach. Reasons that emerged
from our qualitative research included a fear of investigation and a perception that recording
of death was not part of the muhtar’s job and should be separately remunerated.

For the 65 percent of deaths which occur in health facilities routine reporting of causes
of death is the duty of a medical doctor. Two major problems were identified: The lack of
accuracy in determining the hierarchy of events which eventually lead to the death of a person
and the obvious inability of recording the main cause of death in a standardised manner.

The experience of the survey demands for two main recommendations for improving
vital registration in the country: The revision of the duties of the muhtars and the better
integration of the health services into the death registration system, which will automatically
also improve the registration of pregnancy related deaths. As a rule each death should be
certified by a medical doctor. The death certificate must include details on the cause of death
to be recorded in line with ICD-10 standards.
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INTRODUCTION 1

1.1 Background-Maternal Mortality in Turkey

Complications during pregnancy, delivery and puerperium are the most widespread
causes of death and disability among women of reproductive age in developing countries; it is
estimated that approximately 528,000 maternal deaths occur in the world each year. The level
of maternal mortality is a multi-dimensional indicator of development, in particular of the
level of provision and quality of health services, and therefore attracts considerable attention
from the international community concerned with monitoring development and formulating
policies to intervene and improve the lives of individuals, families, and populations. The
Millennium Development Goals identify the reduction of maternal mortality ratio as one of
the prime goals.

The considerable attention paid by the international community to indicators of
maternal mortality contrasts sharply with information available on them. Statistically
speaking, maternal death is a rare event: the most widely used indicator of maternal death, the
maternal mortality ratio, is expressed as the number of maternal deaths per 100,000 births.
However, repercussions of the maternal death on the surviving kin are substantial, and may
include traumatic experiences such as the disintegration of the family and mortality among
children of the deceased. The rare event, from a statistical point of view, is difficult to observe
using conventional research tools such as sample surveys-- a research strategy often employed
when routine data are absent or incomplete. Consequently, estimates of maternal mortality are
lacking in most developing countries. However, even in industrialized countries where vital
registration systems are complete, measured levels of maternal mortality often underestimate
true levels, primarily due to the problematic nature of classifying causes of maternal death.

The case of Turkey is no exception to the dearth of information on maternal deaths.
Prior to our research, only a few empirical studies provided estimates of the maternal
mortality ratio on a national basis, albeit with varying degrees of precision and quality. These
and other model and hospital-based efforts are summarized in Annex 2.

The earliest national study was the Turkish Population Survey, 1974-75, which used a
dual-record design and produced a maternal mortality ratio estimate (MMR) of 208 maternal
deaths per 100,000 life births (TURKSTAT, 1978). The survey produced erratic demographic
and health estimates in general and was discontinued, although the initial plan was to set up a
dual-record system to compensate for the lack of information on vital events from the vital
registration system. The Turkish Demographic Survey, 1989 (TURKSTAT, 1993) employed
the indirect sisterhood method and produced an MMR of 132 deaths per 100,000 for the year
centred on 1981. Due to the nature of the estimation method and the sample size neither
study delivered information on disparities or risk factors. In 1997-1998, a study in 615
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hospitals in 53 provinces of Turkey estimated a hospital MMR of 49 deaths per 100,000 live
births. Although this suffers from the biased nature of hospital-based estimates and is not
altogether national in coverage, it nevertheless had the advantage of collecting information on
causes of death (Akin et al. 2000; Biliker, 2003). Finally, in 2000, a Burden of Disease
household survey found an MMRatio of 24 deaths per 100,000 live births. (MoH, Baskent
University & School of Public Health, 2004). In summary, and in spite of a range of
community and hospital-based studies carried out at the local level, the levels and components
of, and disparities in maternal mortality in Turkey remained to be understood until the
implementation of the NMMS.

The dearth of data on maternal mortality and the absence of innovative research
designs are partly due to the idiosyncratic nature of Turkey’s primary data sources. The
absence of information to show levels of, and disparities in, maternal mortality naturally
results in an absence of policy recommendations to intensify and focus service planning and
provision. The neglect of evidenced-based policy making and service provision in maternal
health in turn in provides little incentive to improve the existing recording and reporting
systems.

1.2 Overview of Turkey’s Population

Turkey's latest census in 2000 showed a population of 67.4 million making Turkey
among the 20 most populous countries of the world, the most populous country of the Middle
East, and the second populous country of the Europe after Germany. The latest intercensal
(1990-2000) estimate of the population growth rate is 18 per thousand, and according to
projections by the Turkish Statistical Institute (TURKSTAT), the population of Turkey is
currently around 73 million. It is expected to reach 76 million in the year 2010 and 88 million
in 2025. The total population is expected stabilize around the mid 21* century at between 95
and 98 million.

Turkey has a young population structure as a result of high fertility and growth rates in
the recent past. One-third of the population is under 15 years of age, whilst the proportion 65+
comprises only 6 percent according to General Population Census, 2000 (GPC-2000).
However, today’s prevailing demographic forces are altering the age structure in new ways.
Recent decades have witnessed dramatic declines in fertility rates. In the early 1970s, the total
fertility rate was around 5 children per woman; by the early 2000s it had decreased to near
replacement level fertility (2.2 children per woman). The crude birth rate was estimated at 22
per thousand for the early 2000s. Mortality rates have also declined. As a result of these
demographic trends, the median age of the population, which was 20 years between 1940 and
1960, has increased continuously since 1970, reaching 24 years for males and 25 years for
females in 2000. There have been significant changes in growth rates by age groups; rates for
young age groups have decreased whereas growth rates for older age groups have increased
faster than the average for Turkey. The population of those aged 15-64 and 65+ is expected to
continue to increase in the next years, while population size of youth has nearly stabilized.

10 | Introduction



Turkey is administratively divided into 81 provinces (NUTS-3"), which are in turn
grouped into 26 NUTS-2 regions, and further into 12 NUTS-1 regions. Figure 1.1 below
shows a map of the NUTS-1 regions and lists the 81 provinces.

Figure 1.1 Map of NUTS-1 Regions and Province

- WEST BLACK SEA
WEST MARNARA gy EASTMARMARA BLACK SEA NORTHEAST ANATOLIA
Bl e ) A by

CENTREAL EAST AMNATOLIA

MEMTEREANEAN SOUTHEAST AMATOLIA

WEST AMATOLIA CENTREAL ANATOLIA
MEDITERRANEAN SEA

REGIONS AND PROVINCES
01 i[STANBUL 04 EAST 06 MEDITERRANEAN 08 WEST 10 NORTHEAST 12 SOUTHEAST
34 [stanbul MARMARA 01 Adana BLACK SEA ANATOLIA ANATOLIA
02 WEST 11 Bilecik 07 Antalya 05 Amasya 04 Agni 02 Adiyaman

MARMARA 14 Bolu 15 Burdur 18 Cankiri 24 Erzincan 21 Diyarbakir
10 Balikesir 16 Bursa 31 Hatay 19 Corum 25 Erzurum 27 Gaziantep
17 Canakkale 26 Eskisehir 32 Isparta 37 Kastamonu 36 Kars 47 Mardin
22 Edirmne 41 Kocaeli 33 igel 55 Samsun 69 Bayburt 56 Siirt
39 Kirklareli 54 Sakarya 46 K.Marag 57 Sinop 75 Ardahan 63 Sanlurfa
59 Tekirdag 77 Yalova 80 Osmaniye 60 Tokat 76 Igdir 72 Batman
03 AEGEAN 81 Diizce 07 CENTRAL 67 Zonguldak 11 CENTRAL EAST 73 Sinak
03 Afyon 05 WEST ANATOLIA 74 Bartin ANATOLIA 79 Kilis
09 Aydin ANATOLIA 38 Kayseri 78 Karablik 12 Bingol
20 Denizli 06 Ankara 40 Kirgehir 09 EAST 13 Bitlis
35 Izmir 42 Konya 50 Nevsehir BLACK SEA 23 Elazig
43 Kiitahya 70 Karaman 51 Nigde 08 Artvin 30 Hakkari
45 Manisa 58 Sivas 28 Giresun 44 Malatya
48 Mugla 66 Yozgat 29 Gumushane 49 Mus
64 Usak 68 Aksaray 52 Ordu 62 Tunceli

71 Kirikkale 53 Rize 65 Van

61 Trabzon

As discussed above and in greater detail in Chapter 2 below, there is lack of accurate,
complete and continuous information on mortality in Turkey, particularly adult mortality.
Information on cause-of-death is available mainly for deaths in town and city centres, and
these data are also incomplete, with poor quality cause-of-death reporting and recording.
According to the National Burden of Disease in Turkey, the main causes of death in order of
importance are ischemic heart disease (22 percent), cerebrovascular disease (15 percent),
chronic obstructive pulmonary disease (COPD) (6 percent), and perinatal causes (6 percent).
For females, they are ischemic heart disease (23 percent), cerebrovascular disease (16
percent), perinatal causes (6 percent) and lower respiratory infection (6 percent). It is only
when looking at years-of-life-lost among females in rural areas that maternal mortality
features, where it ranks 13th and comprises 2 percent of deaths. Similarly in females of
reproductive age, maternal mortality ranks 9" in urban areas (2.7 percent) and 5" in rural
areas (5.1 percent).

! NUTS is a statistical region classification that is used by member countries of European Union. The State Planning Organization and The
Turkish Statistical Institute have developed the three levels of NUTS region classification in accordance to the related law of 2002/4720.
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By contrast to adult mortality, data on child mortality have been available for a
relatively long period from a series of demographic surveys. The infant mortality rate in the
late 1950s was around 200 per thousand live births. It declined to about 130 during the mid-
1970s and to an estimated 42 during the late 1990s. Likewise, crude death rates have also
declined from around 30 per thousand in the 1940s to 6 per thousand in the 2000s. The
TDHS-2003 shows neonatal mortality is 17 per 1000 live births, post-neonatal is 12 per 1000
live births and infant mortality is 29 per 1000 live births. Perinatal mortality is 24 per 1000
births. The latest estimates put life expectancy in Turkey at 69 years for males and 74 for
females.

Marriage, predominantly civil, is widely practiced in Turkey, with low proportions
never-married. Religious marriages also account for a significant proportion of the marriages;
however, the main custom is to have a civil and a religious ceremony. According to the 2000
Population Census, only two percent of females had never married by the end of the
reproductive ages (age 49), with the corresponding figure for males is three percent.
Marriages in Turkey are very stable.

The population of Turkey has undergone an intensive process of urbanization,
especially from the 1950s onwards. The proportion of the population living in cities climbed
from 25 percent in 1950 to 65 percent in 2000. The rate of urbanization for the 1990-2000
period is approximately 33 per thousand. Rapid urbanization has inevitably caused problems
in the provision of services and the emergence of large areas of squatter housing in unplanned
settlements around metropolitan cities. Social problems related to the adaptation to city life
and culture are evident.

Since the early 1960s, Turkey has had history of external migration to Western
European countries, principally Germany. Migration to Western Europe continued throughout
the 1960s and 1970s, after which migration increasingly was directed towards oil-producing
countries of the Middle East. During the past two decades, however, political turmoil in the
Middle East and changes in the policies and practices governing the labour force in the
European Union have led to a reversal in migration trends. Meanwhile, political conditions in
neighbouring countries have led to waves of immigration into Turkey. Since 1980s, Turkey
has been subjected to flows of asylum seekers mostly from Balkans, Middle Eastern countries
and also from more distant Asian and African countries. As a result, Turkey has become an
emigration and transit migration country.

Turkey varies in social and cultural structure, with ‘modern’ and ‘traditional’ life
styles co-existing simultaneously within the society. For the inhabitants of metropolitan areas
daily life is similar to the Western countries. On the other hand, people living in outskirts of
urban areas and rural settlements are relatively conservative and traditional. Family ties are
still strong and influential in the formation of values, attitudes, aspirations, and goals.
Although laws are considered to be quite liberal on gender equality, patriarchal ideology
characterizes the social life in many ways. Turkey is a country that women were granted full
voting rights in 1934 before most of the Women residing in European countries.
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One of the most striking achievements since the founding of the Republic has been the
increase in both literacy and education. In 1935, only 10 percent of females and 29 percent of
males were literate in Turkey. According to the 2000 census figures, the female and male
literacy rates for the population age 6 and over were 81 and 94 percent, respectively (Turkish
Statistical Institute, 2003). Educational attainment has also increased dramatically. The gross
primary education enrolment ratio is 96 percent; 100 percent for males and 93 for females
(Turkish Statistical Institute, 2004). Moderate advances have also been made in increasing the
proportions of males and females with higher than primary-level education. In 1998, an
eightyear education became compulsory in Turkey, with primary school encompassing the
first 5 years and junior high school, 3 years. Despite these achievements, considerable
regional and urban-rural differences in literacy and educational attainment continue to exist in
the country in addition to the gender differences.

1.3 Population and Family Planning Policies and Programs

In Turkey, policies related to population have been formulated since the establishment
of the Republic in 1923. During the early years of the Republic, there was a perceived need to
increase fertility, since the country had suffered from heavy human losses during the First
World War and the War of Independence. The defense needs of the country and the shortage
of manpower, as well as high infant and child mortality rates, led Turkey to continue to follow
a pronatalist population policy until the late 1960s. A number of laws directly or indirectly
encouraging population growth were passed during the period. These laws included monetary
awards to women with more than 5 children, tax reduction incentives, prohibitions on the
advertisement, import and sale of contraceptives (except for health reasons), and prohibition
of abortions on social grounds.

The high population growth rates prevailing in the 1950s which led to increased
numbers of illegal abortions and, as a consequence, to high maternal mortality, brought the
population debate into the political agenda. High urban population growth and employment
problems were also factors contributing to the new antinatalist environment in government
circles. The State Planning Organization and the Ministry of Health pioneered the policy
change, and the first Population Planning Law was enacted in 1965. The law mandated the
Ministry of Health to have responsibility for implementing the new family planning policy.
The policy allowed the importation of modern contraceptives methods, provided services at
state health institutions free of charge and supported health education for couples. In addition,
the State Planning Organization incorporated the notion of population planning in the First
Five-Year Development Plan.

In 1983, a more liberal and comprehensive Population Planning Law was passed. The
new law legalized abortions (up to the tenth week of pregnancy) and voluntary surgical
contraception on social and economical grounds. It also permitted the trained auxiliary health
personnel to insert IUDs and included other measures to improve family planning services
and mother and child health. The latest Five Year Development Plan of the State Planning
Organization states that population policy seeks to reach a population structure which is in
harmony with the balanced and sustainable development targets of the society. Thus, the
strengthening of qualitative aspects of population including increased education and improved
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health levels and a reduction in unbalanced development and inequalities among regions are
primary objectives of population policy (State Planning Organization, 2001).

1.4 Health Care System in Turkey

The Ministry of Health is officially responsible for designing and implementing
nationwide health policies and delivering health-care services. Besides the Ministry of
Health, other public sector institutions, non-governmental organisations and the private sector
also provide health services.

At the central level, the Ministry of Health is responsible for implementing of curative
and preventive health-care services throughout the country, within the principles of primary
health care. The responsibility for delivering the services and implementing programs is
shared by various General Directorates (Primary Health Care, Mother and Child Health and
Family Planning, Health Training) and by various Departments (Tuberculosis Control,
Malaria Control, Cancer Control).

At the provincial level, the health-care system is the responsibility of Health
Directorates, under the supervision of the Governor. The provincial Health Director is
responsible for delivering all primary health-care services as well as curative services. A
network of Health Centres and Health Houses was formed in 1961 (Decree no: 224) based on
"Legislation for the Socialization of Health Services" so that services and facilities are
extended down to the village level. A substantial proportion of villages have health centres or
health houses. These are located so as to provide easy access to other villages.

The Health House is the most basic element of the health service. It serves a
population of 2500-3000 and is staffed by a midwife. The Health Centre serves a population
of 5,000-10,000 and is staffed by a team consisting of a physician, a nurse, a health officer,
midwives, an environmental health technician, and a driver. Health Centres mainly offer
integrated, polyvalent primary health-care services. Mother and Child Health and Family
Planning Centres and Tuberculosis Dispensaries also offer preventive health services.

This network of health facilities is responsible for delivering primary health services,
maternal and child health, family planning, and public education services. These health
facilities are also the main sources for the health information system. In recent years, family
medicine system have been launched under the scope of health transformation programme. In
this system, family medicine are mainly responsible for the provision of services as regards
mother and child health as well as family planning. Public health centers in this system are
also in charge of public training services concerning the society.

Mother and child health and family planning services have been given a priority status
in the policies of the government in recent decades. They gained importance due to the large
proportion of women of reproductive age and of children in the Turkish population, the high
infant, child and maternal mortality rates, the high demand for family planning services, and
the limited prenatal and postnatal care. A number of programs to improve services are being
implemented, with special emphasis on provinces which have been designated as priority

14 | Introduction



development areas, as well as on squatter housing districts in metropolitan cities, rural areas,
and special risk groups. The initiatives include programs in immunization, childhood
diarrhoeal diseases, acute respiratory infections, promotion of breastfeeding and growth
monitoring, nutrition, reproductive health, and antenatal and delivery care. Information,
Education, and Communication programs to promote mother and child health and family
planning activities also are being widely implemented.

At present, insurance coverage is provided through three social security institutions,
SSK (Social Insurance Institute), Bagkur and Emekli Sandigi, and through the Green Card
program for those who do not have the financial means to purchase health insurance through
any of the above. Active civil servants and their dependents are funded directly from general
revenues. Private health insurance coverage in the country is low, reaching only about
500,000 people. This system of insurance leaves many without any coverage, and has
inadequate coverage for many of those who are nominally covered. Ironically there are many
others who enjoy multiple sources of coverage, either by design or by circumstance. Health
insurance is also a strong determinant of seeking care when ill, and those without any form of
financial protection are far less likely to seek care when ill compared to those with some form
of financial protection. Not all those who are ill are able to get treatment for their illness; in
particular, the poor are significantly less likely to get treatment when ill compared to the non-
poor. This results in huge disparities in health outcomes, and the health status of Turkey’s
population remains poor, both in absolute terms as well as in comparison with other countries
at same levels of income (World Bank, 2004). According to the measures taken recently for
the health insurance system in Turkey, the three social security institutions in the health
insurance system of Turkey have been unified under the same umbrella. In addition, the
preparations on general health insurance system have almost been finalised. This system will
be implemented starting from 2007.

1.5  Objectives of the Study

The current project, National Maternal Mortality Study (NMMS) is a major
opportunity to fill information gaps on maternal mortality by providing accurate data on the
current situation in Turkey and on disparities within the country. The project also offers an
opportunity to raise awareness among the concerned circles of policy makers, both at the
centre and at the local level and should provide information to guide actions to improve
services for women. It is hoped that project results can be used as a powerful advocacy tool to
ascertain the commitment of administrators in activities targeting the improvement of the
existing recording and reporting systems.

The specific overall objectives are:

1.  To provide accurate data on the current maternal mortality situation in Turkey, with a
focus on differences between the regions (as defined by NUTS-1) and by rural/urban
areas.

2. To obtain valid and representative data on Maternal Mortality Ratio (obstetric risk) and
Maternal Mortality Rate (burden of death in female population) for Turkey as a whole
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and for the NUTS 1 regions including a rural /urban breakdown and to calculate the
Lifetime Risk of maternal death (LTR).

3. To determine main causes of maternal death and the avoidable factors contributing to
maternal deaths.

4.  To determine the population groups at high risks of maternal mortality;

5. To contribute to the improvement of existing recording and reporting systems, with
particular focus on the certification of the cause of death; and

6. To raise awareness among policy makers and planners on maternal mortality and inform
policy making in reproductive health.
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METHODS 2

2.1 Outline of the Research Design

The project objectives included both estimating maternal mortality rates and ratios, and
providing information on improving the existing recording and reporting systems. Based on
our review of the advantages and disadvantages of existing Turkish data sources, and on
initial visits to different parts of the country, the research strategy rested on estimating the
numbers of maternal deaths (numerators of the indicators) through de novo data collection,
and on estimating the denominators using supplementary information from other sources. In
particular, existing but unused data sources were thus articulated to our planned system for
reporting maternal deaths. The project activity explicitly aimed to foster collaboration
between organizations already active in the field of collecting and compiling information on
deaths, including the Ministry of Health, the Ministry of the Interior, the Turkish Statistical
Institute (TURKSTAT), and the municipalities. The five components of our approach were:

. A National Maternal Mortality Research (NMMR)

o Further Analyses of the Turkish Demographic and Health Survey, 2003 and of the
General Census of Population, 2000

o Comparative Analysis of Existing Reporting and Recording Systems

e  Model Based Estimation of Maternal Mortality Indicators

. Qualitative Research

It is anticipated that the different methods used will facilitate understanding of the issues
to be addressed to help establish a sustainable country-wide death recording system, including
for maternal deaths.

De novo fieldwork and data collection included the National Maternal Mortality
Research (NMMR) and the Qualitative Research; the former was a major activity of the
project. The NMMR collected information on the age and sex the deceased in all burials by
using primary informants at urban and rural cemeteries, thus paralleling the burial certificate
system of the TURKSTAT, and expanding it to rural areas. We then used two different
sources of information to establish the number of maternal deaths among all female deaths
aged 12-50. For deaths outside health facilities, a verbal autopsy was conducted on household
level to get a cause-of-death. For facility deaths, health facility records were reviewed to get
cause-of-death. We aimed to get a verbal autopsy for all maternal deaths including those
which occurred in health facilities. The research design and methods are described in more
detail in Section 2.2 below.

Information from the supplementary data sources, namely the Turkey Demographic
and Health Survey, 2003 (TDHS-2003) and the General Census of Population, 2000 (GPC-
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2000), was used to develop estimate of maternal mortality ratios and rates, lifetime risk, and
to provide a comparison group to identify high-risk groups. Comparison of the NMMR data
with those collected by the Ministry of Health, the TURKSTAT and those reported to the
Ministry of the Interior was undertaken to assess our data quality and to estimate the degree of
under-reporting by those main sources. We also complemented these data by a series of
qualitative investigations on the causes of under-reporting. The data and methods used for
these four other components are described in Sections 2.2, 2.3 and 2.4 respectively.

2.2 De Novo Data Collection

2.2.1 The National Maternal Mortality Research

The main quantitative data collection activity of the project was the implementation of
a National Maternal Mortality Research (NMMR) using a Reproductive Age Mortality Study
(RAMOS) data-collection strategy. Conventionally, RAMOS involves identifying and
investigating the causes-of-death of all women of reproductive age. This method has been
applied successfully in countries with and without good vital registration systems. Successful
studies in countries lacking complete vital registration use varied and sometimes multiple
sources of information to identify deaths of women of reproductive age. Interviews with
household members, health care providers, and reviews of facility records are then used to
classify the deaths as pregnancy-related or maternal or otherwise.

Pregnancy-related deaths (i.e. deaths during pregnancy or 42 days after the end of
pregnancy irrespective of the cause-of-death) are relatively simple to identify from family
interviews since they are defined as deaths in a specific time interval. By contrast, identifying
maternal deaths (i.e. death during pregnancy or 42 days after from any cause related to or
aggravated by the pregnancy) requires ascertaining causes-of death so as to be able to exclude
co-incidental deaths. Where medical certification of cause-of-death is not available, cause-of-
death can be assigned using verbal autopsy techniques, the lay reporting of signs and
symptoms of the illness leading to death. The reliability and validity of verbal autopsy for
assessing maternal deaths among deaths in general has been assessed, and is high.

Burials are the only potential source of data on female deaths in Turkey that meets the
criteria of completeness necessary for an initial data source in a RAMOS design. For the
NMMR, burial data by age and sex were collected prospectively over a 12 month period, with
more detailed information obtained on females aged 12-50 years (reproductive ages).

The sample design of the NMMR was a weighted, stratified probability sample,
designed to provide national, urban/rural and 12 NUTS-1 regional estimates. The 29
provinces selected for the NMMR are listed in Table 2.1 and shown in Figure 2.2. Details of
the sampling are given below in Section 2.2.2.
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Figure 2.1 Flow chart of data collection activities in NMMS
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Primary informants were designated for all cemeteries in the selected provinces. They were
cemetery officials in urban areas, and village headmen (muhtars) in rural areas. The primary
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informants were asked to obtain basic information on the deceased from their relatives,
including name, age, and sex. For females aged 12-50 years, home address and address of the
place-of-death were also required. The primary informants sent their information to District
Coordinators or Provincial Project Teams. Province Project Teams, in collaboration with
District Coordinators, either a) reviewed the health facility records of the deceased and/or
interviewed doctors/health staff in charge if death occurred in a health facility or was attended
by trained health staff, or b) performed verbal autopsies with the families of the deceased to
ascertain the cause-of-death, if death was not attended by trained health staff, or could not be
ascertained from a).

Province Project Teams sent the results of verbal autopsies and/or health facility
record reviews to Hacettepe University Institute of Population Studies (HUIPS), where deaths
were reviewed by two doctors. The Central Review Committee scrutinized a sample of
female deaths and all maternal deaths to establish final causes-of-death. Figure 2.1 provides a
flowchart of all data collection activities in NMMR. Annex 3 provides the composition and
roles of various groups and individuals in the NMMR data collection system.

2.2.2 Sampling

Turkey is divided administratively into 81 provinces, designated as NUTS-3 regions as
described in Chapter 1 above. These can be aggregated into 26 NUTS-2 regions. NUTS-1
regions are in turn formed by aggregating NUTS-2 regions into 12 regions. The sample design
of NMMR was a weighted, stratified probability sample. The organizational requirements of
the fieldwork meant that we needed to work at the province level and that once a province
was selected; all districts within the province and all settlements within these districts were
part of the sample. Unlike the standard multistage sampling approach in often used in
household surveys, the only sampling unit was the province and the only sampling challenge
was to select a representative sample from among the 81 provinces that could yield national,
urban/rural and 12 NUTS-1 regional estimates.

The selection criterion for sampling was to select one province from each of the 26
NUTS-2 regions at random, with probability proportional to the estimated number of female
deaths aged 15-49. An exception was made for the East Black Sea NUTS-1 Region (which is
also NUTS-2 region number 19) in order to select at least two provinces in each NUTS-1
region. At the end of the sample selection process, 27 provinces were identified for NMMR
field operations. Furthermore, the provinces selected for the pilot and pre-test, Antalya and
Erzurum, wanted to continue data collection on their own, in parallel to our activities these
data are included in our final estimates (Table 2.1 and Figure 2.2). Once a province was
selected, no further sampling procedure was necessary since all districts, sub-districts, villages
and settlements of the province were included in the study. The selected provinces include
16,139 urban (285) and rural (15,854) settlements with a population size 39 million implying
that NMMR covers 54 percent of the country.

20 | Methods



Table 2.1 Provinces selected for NMMR and their NUTS regions

Province NUTS-1 NUTS-2  Province NUTS-1 NUTS-2
Istanbul 1 1 Sivas 7 15
Tekirdag 2 2 Bartin 8 16
Balikesir 2 3 Cankirt 8 17
[zmir 3 4 Tokat 8 18
Aydin 3 5  Giresun 9 19
Kiitahya 3 6  Ordu 9 19
Bursa 4 7  Bayburt 10 20
Sakarya 4 8  Erzurum 10 20
Ankara 5 9 Agn 10 21
Karaman 5 10  Malatya 11 22
Antalya 6 11 Van 11 23
Burdur 6 11 Gaziantep 12 24
Adana 6 12 Diyarbakir 12 25
K. Marag 6 13 Batman 12 26
Nevsehir 7 14

Figure 2.2 Map of the selected provinces in NMMS
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2.23 Pilot Study

All research methods (research design as well as forms and questionnaires) used for
the NMMR study were field tested during a six week pilot in Antalya Province. Antalya was
chosen because it was outside the study sample, had large population with at least one greater
municipality, and had a mix of urban and rural areas with different degrees of remoteness.
Since the pilot test was conducted in January, accessibility during winter time was also
considered.

Based on the findings and experience during the Antalya pilot, the core team amended
the study concept and the materials. Towards the end of the pilot, the MoH expressed an
interest in running a parallel study in Erzurum to see how the study would run under Ministry
of Health own resources. As with Antalya, Erzurum is one of the larger provinces of the
country and had representative determinants. Both Antalya and Erzurum provinces committed
themselves to continuing data collection after the completion of the tests without further
financial support from the project.

The project team entered and analyzed the data together with the main study data.
Eventually this will provide an opportunity to compare the performance of the supervised
study provinces with two provinces where the methodology was applied without additional
support and thus allow for information on usefulness and sustainability of certain components
under non-study conditions. More details on the pilot test are in Annex 4.

2.24 Instruments

Figure 2.3 lists the main forms and instruments used for quantitative and qualitative
data collection. The actual instruments are shown in Annex 5-10. The forms and
questionnaires were prepared in English and Turkish with help from experienced
questionnaire designers. The questionnaires were then translated into English.

A Turkish Physician was asked to look over the Women Death Questionnaire (WDQ,
Verbal Autopsy Questionnaire) items to ensure the language was suitable for lay persons and
used terminology familiar to the population at large. The Health Facility Record Review Form
(HFRRF) was prepared in English, translated into Turkish and back-translated into English.
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Figure 2.3 Data collection instruments used in the NMMR and qualitative study

Form or instrument

Description

Cemetery Burial List (CBL)

Female Burial Notification
Form (FBNF)

The Woman Death
Questionnaire (WDQ)

The Health Facility Record
Review Form (HFRRF)

Evaluation form for the Pre-
Review and Central Review
Committee

Guide for In-depth Interviews
and Guide for Focus Group
Discussions

The Cemetery Burial List was a monthly form for every burial taking place in villages or settlements within
municipalities. The aim was to obtain the age and sex of the deceased and the addresses for deceased females aged
between 12-50 years. Furthermore, it aimed to alert primary informants to fill the Female Burial Notification Form
so as to provide more detailed information for those women. Every burial procedure should have been recorded the
same day as the burial. The information recorded was: identification information of the settlement area where the
burial took place, information on the name and job/position of the person filling the form, the number of burials and
the month and year of the burials, the name, sex and age of the deceased, and the address and telephone number of
deceased woman aged between 12-50 years.

The Female Burial Notification Form aimed to get detailed information for every female burial aged between 12-50
years recorded on the Cemetery Burial List. Depending on this information, either a household interview or health
facility record review was performed. This form, like Cemetery Burial List, was also submitted on a monthly basis
but information on the place where the woman died was also notified to the province project coordinator via
telephone within two days of the burial. The information recorded on FBNF included: identification information of
the settlement area where the burial took place, date of birth and death of the deceased woman, information on the
name and job/position of the person filling the form, information on the place-of-death, address and telephone
number of the relatives of the deceased woman, information on whether the woman was pregnant or recently
delivered when she died. Detailed rules for primary informants on filling the CBL and FBNF and on the
reporting/notification system were provided in a “Village Headmen and Cemetery Olfficial Handbook”.

The Woman Death Questionnaire aimed to elicit basic demographic descriptors of the deceased women, understand
her use of health services and identify signs and symptoms that could classify causes-of-death. It was based
primarily on a): a validated verbal autopsy instrument of adult deaths (Chandramohan et al 1998 Access granted by
D. Chandramohan) used for indirect causes of maternal deaths and for non pregnancy-related female deaths; b)
verbal autopsy instrument for maternal deaths developed by Campbell as part of two studies in Egypt (Egypt
Ministry of Health, 1994 and Egypt Ministry of Health and Population, 2001) and used for pregnancy-related
deaths and use of maternity care services.; and c¢) the TDHS-2003 which was used to obtain data on socioeconomic
status and maternal characteristics in a manner that would allow comparisons between women that survived
childbirth and those that died. Other documents consulted were: a) the Bangladesh Maternal Health Services and
Maternal Mortality Survey, 2001 (National Institute of Population Research and Training & DHS 2001); b) the
WHO manual of verbal autopsies for maternal mortality (Campbell and Ronsmans, 1995); ¢) Beyond the numbers:
Reviewing maternal deaths and complications to make pregnancy safer. (WHO, 2004); and d) First draft of the
Adult Verbal Autopsy of the Turkish Burden of Disease Study (MoH, 2003)

The Health Facility Record Review Form aimed to elicit basic descriptors of the deceased women, identify sub-
standard care and ascertain causes-of-death. It was developed after careful study of a number of patient files in
several hospitals throughout the country to help the PPDs and the DCs extract all information needed for identifying
pregnancy status, causes-of-death as well as underlying conditions. When preparing the form, the above mentioned
documents were also consulted.

The Evaluation Form for the Pre-review and Central Review Committees aims to allow the researchers to evaluate
the results of WDQ and HFRRF and provides for a section on the final decision on the causes-of-death and on
avoidable factors and substandard care. It was developed based on the WDQ and HFRRF and with help from similar
form used in Egypt (Egypt Ministry of Health and Population, 2001). Definitions used match the International
Classification of Diseases Version 10 (ICD-10).

The guides for the in-depth interviews and focus group discussions aimed to understand why deaths in general (and
female deaths in particular) are often not accurately reported and what the problems are related with recording the
causes-of-death. They were developed following discussions with the project core team.

2.2.5 Fieldwork

2.2.5.1 Fieldwork Staff

National Maternal Mortality Research (NMMR) used a Reproductive Age Mortality
Study (RAMOS) type data collection strategy with burials as its data source on female deaths.
Burial data by age and sex were collected prospectively over 12 months, with more detailed
information on females aged 12-50 years. Field staff of NMMR, either a) reviewed the health
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facility records of the deceased and/or interviewed doctors/health staff in charge if death
occurred in a health facility or was attended by trained health staff, or b) performed verbal
autopsies with the families of the deceased to ascertain the cause-of-death, if death was not
attended by trained health staff, or could not be ascertained from a). The composition and
roles of various groups and individuals in the NMMR data collection system were as follows:

Primary informants were designated for all cemeteries in the selected provinces.
They were cemetery officials in places of settlement where burial permits are compulsory,
typically urban areas with municipalities and village headmen in rural settlements. The
primary informants were asked to complete the Cemetery Burial List and the Female Death
Notification Form to obtain basic information on the deceased from their relatives, including
name, age, sex, home address and place-of-death, telephone numbers and names of the
relatives living in the same household as the deceased, and in cases where possible and
relevant, a question on whether the death was pregnancy-related.. Copies of the CBL and
FDNF were sent to the District Coordinator at monthly basis and then passed on to the
Province Coordinators. Primary informants from province centres provided their forms
directly to the Province Project Coordinator, again usually at monthly intervals. Where a
female death aged 12-50 years occurred, Primary informants in rural areas called the Province
Project Coordinator and convey the information within two days of death. Cemeteries with
many deaths submitted lists on a weekly basis. In Istanbul, computerized cemetery burial lists
were used.

Province Project Teams (PPTs) were set up in each sampled project province. The
PPT normally consists of three people: a health professional, ideally from the Mother and
Child Health/Family Planning (MCH-FP) section of the Province Health Directorate, who
was the Province Project Coordinator (PPC) and aimed to oversee the smooth running of the
NMMR in the province, the Province Project Doctor (PPD) who was a medical doctor
working in the same department, and the Province Project Researcher (PPR), a non-medical
university graduate, who was especially recruited throughout the project duration and was
also located at the Province Health Directorate.

Province Project Teams, in collaboration with District Coordinators completed WDQ
and/or HFRRF and sent them to the Project Core Team, who with the Central Review
Committee, was responsible for scrutinizing the results and establishing causes-of-death and
avoidable factors. More specifically and depending on the information on the deceased
provided by the primary informants, the PPD visited the health facility where death took place
and/or interviewed the doctor/health staff who attended death. Based on this visit the PPD
completed the Health Facility Record Review (HFRR). Where the cause-of-death could not be
ascertained based on the HFRR, and in all cases where death has was not attended by a
trained medical person, the PPD and PPR jointly performed verbal autopsies with the family
of the deceased. A verbal autopsy was attempted for all maternal deaths with WDQ. The PPD
facilitated entry into the homes of the deceased and provided bereavement counselling if
necessary. The PPR interviewed the family in a short time following the event, and edited and
completed the Project Forms. She/he was responsible for sending those forms to the Central
Review Committee at monthly intervals.
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PPC and PPD for each project province were assigned by the MoH. In March and
April 2005, HUIPS coordinators and the core project team visited the project provinces and
interviewed three PPR candidates proposed by the province health directorates using a
standard Interview Form developed by the core project team. Selection procedures were
completed in Ankara after evaluating reports based. Where inappropriate candidates were
proposed, province project teams were requested to propose new names. In some of the
provinces more than one candidate was invited to the regional kick-off and training meetings
and the final recruitment decision was taken at the end of the meeting. All PPRs signed a
contract describing their rights and responsibilities and were provided with a private health
insurance.

District Coordinators (DCs) were medical doctors and located at the district centres
and were appointed by the Health Directorate in the project provinces. They mediated
between the primary informants and the PPT and assumed various responsibilities. The DCs
received all CBLs from the primary informants and sent or took them to the PPT at the
province centre. In addition, DCs performed the Health Facility Record Reviews if the death
has happened in a health facility in their district or with the attendance of a doctor from their
district. DCs also kept a list of all primary informants and make sure that they reported at the
required intervals. They also trained the primary informants.

The Central Review Committee was based in Ankara and consisted of about 7
obstetricians and 5 mid-career/senior public health experts/epidemiologists. Committee
members were recruited from the universities in Ankara and from public-sector hospitals. In
addition, four medical doctors were recruited to work part-time with the project. They
examined the Project Burial Forms, Verbal Autopsy Reports and Health Facility Record
Reviews and prepared a preliminary report for the Review Committee on all possible
pregnancy related deaths. The committee finally produced a joint conclusion on the cause-of-
death of each deceased female and sent final reports/dossiers to the project core team at
HUIPS.

The permanent research assistants of HUIPS were appointed as Field Coordinators to
supervise field activities in individual provinces for the whole period of the field study. Each
of thel2 HUIPS Coordinators covered 2 or 3 provinces. The mean number of visits per
province was approximately 14, and an average of 7 days in a month was spent in each
province. At the start of the field study, supervisory visits were more intense and of longer
duration; later, the duration was shortened, although the number of visits remained the same.

2.2.5.2 The Training of Field Teams

Training of NMMR was conducted on all levels as shown in Figure 2.4. In May 2005,
the province project teams organized kick-off and training meetings on provincial level, and
trained the district coordinators in their own provinces. These meetings lasted one day and
used standard training materials developed by the core project team. The key training methods
and materials are also shown in Figure 2.4. A “Training of Trainers” (ToT) approach was
used since district coordinators needed to train the primary informants at the next stage. All
district coordinators attended the initial training, however, some district coordinators changed
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subsequently and new training sessions were organized for newly assigned candidates in some
provinces. HUIPS coordinators also contributed to organizing and executing the kick-off and
training meetings in the province they were responsible for. District officials were invited to
the introductory part of the meetings.

Figure 2.4 The main training sessions conducted in NMMR and the key features of training methodology
and main training materials

Sessions

e Research assistants at HUIPS

e Provincial teams trained during the regional kick-off meetings

e District teams trained after the regional kick-off meetings (i.e. end of April/beginning of May 2005) and
refresher training during initial stages of data collection

e  Muhtars (in May 2005) and refresher training

e Cemetery officials (in May 2005) and refresher training

e Central Review Committee (in May/June 2005)

Methods

e Training in groups not exceeding 20 participants

e  Enough time for the training to be provided

e Choice of convenient venues

e Training of Trainers

e Use of participatory methods (practical exercises in small groups)
e  Use of pre-prepared PowerPoint presentations

e Refresher sessions after one to two months

e  Evaluation of each training session

Materials

e Forms and questionnaires

e  Manuals for each form and questionnaire

e PowerPoint presentations

e  Practical examples (filled forms/questionnaires, presentation of “real” cases)
e Role play on Women Death Questionnaire (Verbal Autopsy instrument)

e  Supervised real activities (mainly during initial stages)

e Evaluation forms

After completing the provincial trainings of the DCs, primary informants were trained
at the district level by the DCs in the last two weeks of May 2005. Some sessions were
observed by HUIPS coordinators in a supervisory capacity. In some districts, primary
informant training continued into the first two weeks of June. In total, 374 primary informant
training sessions were conducted in 28 provinces; training in the pilot province of Antalya had
been conducted earlier. Approximately 95 percent of the primary informants were trained
during these sessions, but in some provinces of Eastern and South-Eastern Anatolia the
training coverage was only 70-75 percent. This was subsequently increased to the average
level after initiation of data collection.

Two reports on the organization and implementation of primary informant training
have been prepared for the MoH based on the reports of HUIPS coordinators. A summary of
these reports is given in Annex 11.
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2.2.5.3 Supervision Activities

Supervision of the data collection activities conducted under the National Maternal
Mortality Study comprised a set of mechanisms that was continuously maintained during the
field work. HUIPS Coordinators, the Central Project Team, the Province Project Teams and
the District Coordinators were responsible for various aspects of supervision and data quality.

HUIPS Coordinators made regular supervisory visits to their prospective provinces
and had the following tasks:

e To evaluate data collection activities by reviewing the monthly reports of the province
project coordinator,

e To check whether the budget of province project coordinator was used in accordance with
the rules and distributed fairly to districts,

e To check the health facility record reviews performed by the province project doctor and
to identify any problems,

e To check the household interviews conducted by the province project researcher and to
identify any problems,

e To review the data entry process of province project researcher and the supervision reports
produced by the data entry program for the province in general and for the districts,

e To evaluate the data quality of activities in the province by comparing the results of
supervision reports and the results of modelling studies, and to report the results to the
province project team,

e To visit districts/ health centres/ primary informants together with the province project
team to identify problems in the data collection system,

e To report the field staff who broke the data flow system or who were not respecting data
quality,

e To attend some of the district coordinator and primary informant training sessions in their
provinces,

e To submit the data collection forms, question forms, questionnaires and data entry records
gathered by the province project team to Hacettepe University Institute of Population
Studies ,

e To prepare and submit a report to the Central Project Team depending on the results
obtained from the monthly supervision visits on the problems including recommendations
for solutions.

The Central Project Team was composed of project experts, Instructors of HUIPS
and members of the Central Review Committee. This team visited province and district
project teams in order to review data collection activities, and to evaluate, supervise and make
recommendations to support the quality of the research. The supervisory visits of the central
project team were on-the-spot rather than routine visits, and were planned to solve the
problems emerging during the field study. The Central Project Team had the same duties as
the HUIPS Coordinators but had the further authority to dismiss field staff/teams, with the
approval of the MoH, if they were found to not to be complying with the study protocol.
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Province Project Team (PPT) was responsible for supervising data collection
activities conducted on provincial level and for assuring the data quality. The Province Project
Coordinator (PPC) supervised the data flow and identified the problems faced during data
collection. She/he allocated some of his/her time for district/ health centre/primary informants
visits. Furthermore, the PPC was also responsible for the accurate use of the project budget
allocated to the districts.

The Province Project Doctor (PPD) supervised the health facility record reviews
conducted by DCs in districts and controlled whether they were done in accordance with the
rules.

The Province Project Researcher (PPR) supervised the data flow, the quality of the
information collected, and the quality of the training that primary informants received within
the scope of the project. She/he conducted regular supervisory visits to the district/ health
centre /primary informants and also attended the household interviews. In addition, he/she
monitored the data flow from the districts using the list of settlements per district. The
Province Project Researcher informed the District Coordinators about data entry problems in
order to avoid repetition of mistakes. The PPR received feed back in the form of regular data
quality reports as produced by the data entry program; they shared these reports regularly with
the District Coordinators.

District Coordinators (DCs) were responsible for supervising the data collection
activities in their district. They were also responsible for conducting health facility record
reviews and ensuring the continuous flow of data by visiting health centres and primary
informants regularly. They controlled (with the support of the health centres) whether the
primary informants sent the forms on time and regularly, and they ensured the regular transfer
of these forms to the province project team on monthly basis. Rapid transfer of the forms sent
by the primary informants to the province project team shortened the data entry process and
facilitated rapid feedback through the field supervision reports. This in turn enhanced data
quality and control in the field.

The Central Project Team, HUIPS Coordinators, province project team and the district
coordinators ensured data quality by using additional means of communication (e.g.
telephone, fax, e-mail). Furthermore, the age and gender distribution of deaths obtained from
modelling studies were used to counter-check the quality of data collected in the field.

2.2.5.4 Data Quality Control

Data quality control was maintained during the National Maternal Mortality Study
through the following mechanisms:

o Question 8 of the Female Burial Notification Form was a decisive screening question. It
indicated whether the reported female death was pregnancy-related or not. If the answer
was “yes”, either household interview or health facility record review was conducted on
the basis of place-of-death (home or health facility). If the answer was “don’t know” or
if — for some reason - the question could not be asked by the primary informant, either
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household interview or health facility record review was be conducted depending on the
place where death occurred (home or health facility). However, if the answer to this
screening question was “no”, then for a sub-sample a household interview or a health
facility record review was still conducted in order to control the quality of the answer to
this important question.

o The data entry program used for the CBL and FNBF helped assess data quality through
Data Quality Control Tables which are based on GPC-2000 data. These tables compared
the age and gender distribution of the burials with the census distribution for each
settlement as well as the number of burials with the expected number burials. The
quality of the data produced on district and provincial basis was followed continuously
by using the comparisons and tables obtained.

o Data quality was also checked by using model life tables and data like gender and age
distribution of deaths by provinces, which were obtained from TDHS-2003 and GPC-
2000. The portion of female deaths among all deaths and the expected number of
maternal deaths was estimated and compared with numerical results received from
provinces. We also compared with the data which are routinely collected by MoH on
provincial basis.

o Another quality control method planned was comparison of the field data from
provincial level with MERNIS and TURKSTAT death data. The comparison was made
for total numbers, not for individual records. The problem we faced was that MERNIS
data are based on family ledgers, but are not organized according to residence.
TURKSTAT death statistics are only collected for urban areas and both are based on
deaths not on burials.

o A further measure to maintain high quality of data was refresher training sessions and
information meetings described above.

o Since the primary informants (village headmen and municipal cemetery official) are
employees of the Ministry of Interior (Mol) and not the MoH, the forthcoming
assistance of the Mol increased the quality of the data. The Mol published a circular
making it compulsory for village headmen and municipalities to keep burial records
starting from first of April 2005. We anticipated that this circular would affect both the
data quality and coverage positively. In addition, we received some support from
province governors and district governors in controlling the data flow in villages and
municipalities more strictly.

2.2.5.5 Field Outcomes

Table 2.2 presents coverage rates on based on settlements and on population size.
Coverage rates in terms of settlements show that 80 out of 100 settlements sent in forms as
requested (91 percent of urban settlements and 79 percent of rural settlements). Since the
rural settlements least likely to comply with the study requirements were small, coverage is
much higher when looked at in terms of population where data were collected for settlements
covering 93 percent of the target population. When the coverage rates by settlements were
examined for the 12 NUTS-1 regions, West Anatolia, Central Anatolia, Central East Anatolia
and Southeast Anatolia are below average, and the latter two failed to reach over 75 percent
coverage. Regarding the regional aspect, there were not significant coverage problems in
urban settlements. However, coverage levels of rural settlements especially in Central East
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Anatolia and Southeast Anatolia were low. In terms of the population coverage, no critical
problems have been marked in urban areas whereas percentage of population in rural areas
especially in again Central East and Southeast Anatolia was low.

Table 2.2 Coverage rates on the basis of settlements and population size by type of settlements

Coverage rates, settlements Coverage rates, population
Regions/Provinces Urban Rural Total Urban Rural Total
istanbul 97 91 92 100 92 929
‘West Marmara 98 89 89 100 90 96
Balikesir 97 88 89 100 100 100
Tekirdag 100 91 92 100 91 97
Aegean 98 91 92 100 93 98
Aydin 100 100 100 100 100 100
Lzmir 100 100 100 100 100 100
Kiitahya 87 75 75 94 73 82
East Marmara 98 92 92 99 91 97
Bursa 98 92 92 100 89 97
Sakarya 97 93 93 98 93 95
West Anatolia 90 76 77 929 80 97
Ankara 89 73 73 99 75 96
Karaman 100 95 96 100 95 98
Mediterranean 95 79 80 98 79 91
Adana 99 77 78 100 81 95
Burdur 100 100 100 100 100 100
K. Maras 95 73 74 94 70 82
Antalya 94 80 80 98 80 91
Central Anatolia 86 77 77 92 80 86
Nevsehir 100 97 97 100 929 929
Sivas 80 75 75 90 70 80
West Black Sea 81 78 78 80 77 78
Cankar 100 96 96 100 96 97
Tokat 65 61 61 72 65 68
Bartin 100 93 93 100 93 94
East Black Sea 92 83 83 88 83 85
Giresun 97 89 89 98 86 91
Ordu 88 77 77 82 81 81
Northeast Anatolia 84 82 82 88 80 84
Agnri 67 71 70 64 66 65
Bayburt 100 100 100 100 99 99
Erzurum 93 85 85 98 87 93
Central East Anatolia 80 68 68 94 67 82
Malatya 74 59 60 93 53 77
Van 89 76 76 96 78 87
Southeast Anatolia 61 51 52 89 54 79
Diyarbakir 56 50 50 80 54 71
Batman 50 72 72 90 70 82
G. Antep 73 43 43 96 42 86
Total 91 79 79 97 80 93

The coverage problems revealed in some regions were due to lack of interest of some
of the primary informants and some district and province coordinators, as explained below in
the qualitative chapter. When discussing coverage however, we draw attention to the fact that
our survey was a “registry study” rather than a “sampling study”. Sampling procedure in
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NMMR was only used at the beginning of the study to select the 29 provinces. Once a
province was selected the NMMR aimed to register all cemetery burial data in all the
settlements in the province. Therefore, the coverage of the population in particular, but also
the coverage of settlements, is outstanding., since it reflects data collected from a population
of almost 39 million, corresponding to approximately 54 percent of Turkey’s population.
Hence, if the data attained in NMMR are not biased in the sense of urban-rural distribution, it
has been found that the analyses within the scope of the study will be carried out irrespective
of the coverage rates.

Burial data were collected from 79 percent of rural settlements and from 80 percent of
the rural population respectively. Although these levels are good compared to response rates
seen in the West, they are lower than usually seen in surveys in Turkey. We analyzed the
relationship between the distance of rural settlements to place of notification (health centre,
district centre and province centre) and the degree of completeness of notification for three
provinces (Kiitahya, Gaziantep and Van) which were problematic. The results revealed that
there was no statistically significant association between the distance from the settlements to
the place of notification and the degree of completeness of notification. According to this
finding, the data which are attained from settlements with coverage problems are found to be
“unbiased” and therefore can be used. Certainly, the regularity of death notification did not
depend solely on the distance of settlements to the place of notification. The characteristics of
settlements and person in charge of the notification may have played a role as well. For this
reason the data were analyzed assuming no bias during the data collection process.

Table 2.3 provides some basic data quality indicators. The first step of checking the
quality of the NMMR data was to calculate the Crude Burial Rate - number of burials per
1,000 populations (Table 2.3), which approximates the Crude Death Rate. The value of the
Crude Burial Rate as calculated from the NMMR data is 3.9 per 1,000. According to
theoretical estimates based on the TDHS-2003 and GPC-2000 results, Crude Death Rate
changes between 4 and 6 per thousand in project provinces. For Turkey as a whole and for
many project provinces, Crude Burial Rates from NMMR data are close to lower boundary of
the expected ranges and suggest the survey design used in NMMR is mostly successful in
collecting burial data although it is somewhat lower that anticipated and may underestimate
deaths.

The second check on data quality of the NMMR was to examine the proportion of
female burials over total burials. The theoretical calculations done before data collection
started indicated that the percentage of female burials out of total burials cold be expected to
be between 40 to 47 percent. The actual NMMR data show a percentage of female burials out
of total burials of 43 percent, which is within the expected range in Turkey as a whole. The
proportion also lays within the expected range in most of the project provinces, although in
some provinces however it is beyond that.
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Table 2.3 Number of burials and some basic data quality indicators

Crude Number Number  Percentage Percentage of

Total Burial Percentage of of of female female (15-

number Rate  Number. of female female female burials (15- 49) burials in

of (per of women burials in burials burials 49) in total female

12 Region burials 1,000 burials total burials  (12-50)  (15-49) burials burials
istanbul 41,254 3.7 17,608 42.7 1,584 1,414 34 8.0
West Marmara 10,433 6.6 4,548 43.6 300 276 2.6 6.1
Balikesir 6,905 6.2 3,028 439 178 168 24 55

Tekirdag 3,528 6.5 1,520 43.1 122 108 3.1 7.1

Aegean 25,490 4.9 10,847 42.6 828 753 3.0 6.9
Aydin 5,139 5.1 2,182 42.5 174 160 3.1 7.3

Emir 17,413 4.8 7,377 42.4 569 515 3.0 7.0

Kiitahya 2,938 53 1,288 43.8 85 78 2.7 6.1

East Marmara 15,031 5.0 6,404 42.6 504 452 3.0 7.1
Bursa 11,378 5.0 4,859 42.7 368 334 2.9 6.9

Sakarya 3,653 4.9 1,545 423 136 118 32 7.6

West Anatolia 13,575 3.1 6,056 44.6 589 553 4.1 9.1
Ankara 12,746 3.1 5,698 44.7 560 526 4.1 9.2

Karaman 829 34 358 43.2 29 27 33 7.5
Mediterranean 15,327 33 6,527 42.6 716 653 4.3 10.0
Adana 6,610 3.6 2,751 41.6 302 271 4.1 9.9

Burdur 1,755 6.9 798 455 78 72 4.1 9.0

K. Marag 2,816 32 1,196 42.5 141 126 4.5 10.5

Antalya 4,146 24 1,782 43.0 195 184 44 10.3

Central Anatolia 4,575 4.9 1,950 42.6 174 159 3.5 8.2
Nevsehir 1,694 53 727 429 75 69 4.1 9.5

Sivas 2,381 4.7 1,223 42.5 99 90 3.1 7.4

West Black Sea 5,268 5.2 2,355 44.7 192 173 33 7.3
Cankirt 1,509 5.7 666 44.1 52 47 3.1 7.1

Tokat 2,615 4.5 1,208 46.2 90 81 3.1 6.7

Bartin 1,144 7.1 481 42.0 50 45 3.9 9.4

East Black Sea 5,541 4.6 2,293 414 174 164 3.0 7.2
Giresun 2,458 5.1 1,018 414 66 64 2.6 6.3

Ordu 3,083 43 1,275 41.4 108 100 3.2 7.8

Northeast Anatolia 4,488 3.3 1,962 43.7 219 195 4.3 9.9
Agni 1,032 2.7 425 41.2 65 57 5.5 134

Bayburt 521 53 238 45.7 17 17 33 7.1

Erzurum 2,935 33 1,299 443 137 121 4.1 9.3

Central East Anatolia 4,913 3.2 2,248 45.8 274 240 4.9 10.7
Malatya 2,542 3.7 1,148 45.2 108 93 3.7 8.1

Van 2,371 2.7 1,100 46.4 166 147 6.2 13.4

Southeast Anatolia 7,978 2.5 3,432 43.0 447 408 5.1 11.9
Diyarbakir 2,515 1.7 1,055 41.9 147 134 53 12.7

Batman 800 1.9 350 43.8 65 60 7.5 17.1

G. Antep 4,663 3.8 2,027 43.5 235 214 4.6 10.6

Total 153,873 3.9 66,230 43.0 6,001 5,440 3.5 8.2
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The third check was to calculate the proportion of female burials age 15-49 to total
burials and to compare these to the expected percentages. According to the NMMR data, the
percentage of female burials age 15-49 out of total burials is approximately 8 while the
theoretically expected range is between 9 and 15. The result obtained is thus just below the
lower limit for the total of Turkey. The same applies for the majority of the project provinces.

As a result of these three checks, we concluded that the NMMR design appears able to
collect the information on male and female burials; however it may underreport female burials
in the 15-49 age group. The procedures used for adjustment and correction of the data were
discussed in the Section 2.4.

Age and sex distribution of the burials are given in Figure 2.5 below. The figure shows
a not unexpected pattern of death, with male mortality happening at younger ages than female
mortality. If we have underreporting of female deaths in the reproductive ages, this will
exacerbate this pattern. There is some evidence of mild age heaping, especially at older ages.

Figure 2.5 Distribution of deaths by age and sex
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Table 2.4 shows the results of sample implementation for the deceased women
requiring Health Facility Record Review Form (HFRRF) and/or Woman Death
Questionnaires (WDQ). The results indicate that of 5,540 female deaths at age 15-49 were
identified during field work. Of 2,417 health facility deaths, NMMR fieldwork teams
successfully completed the HFRRFs based on hospital records with 2212 (92 percent). The
main reason for the non-response of HFRRF was the difficulties to find the patient files of the
deceased women, especially for emergency room deaths and forensic cases. A further 3,146
women deaths were identified requiring VAQ with their relatives, of whom 85 percent were
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interviewed. The principal reason for non-response of WDQs was the failure to find the
relatives of women after repeated visits to the household. The overall response rate for
deceased women in the NMMR was calculated as 86 percent. For pregnancy-related deaths,
response rates were 100 percent for both HFRRFs and WDQs.

Table 2.4 Response rates for the Hospital Facility Record Review Forms and Women Death

Questionnaires®

Pregnancy-  Non pregnancy-

Result related female related female
Total deaths deaths

Female deaths (15-49) identified 5,540 178 5,362
Female deaths requiring HFRRF 2,417 135 2,282
Female deaths with HFRRF 2,212 135 2,077
HFRREF response rate 91.5 100.0 91.0
Female deaths requiring WDQ 3,146 113 3,033
Female deaths with WDQ 2,683 113 2,570
VAQ response rate 85.3 100.0 84.7
Total (HFFRF and WDQ) response rate 86.0 100.0 85.4

® For some of the deceased women both of the questionnaires were filled by the field teams.

Table 2.5 presents the percentage distribution of deceased women by place of
residence, place-of-death and place of burial. These are almost identical in all NUTS-1
regions, except for Istanbul. Percentage distribution of deceased women by place of burial
appears to be in line with the percentage distribution of live women derived from TDHS-
2003. Indeed the proportion buried in Istanbul is closest to the proportion from the TDHS-
2003 suggesting that unlike residence with may be de jure, burial may be a good proxy for de
facto residence.

Table 2.5 Place of residence, death and burial of deceased women compared to THDS- 2003

Region Residence Death Burial TDHS-2003
Istanbul 6.9 11.7 13.1 18.2
West Marmara 4.3 38 4.5 43
Aegean 14.0 15.6 14.7 14.3
East Marmara 8.3 9.6 8.3 8.8
West Anatolia 10.1 10.7 8.6 9.7
Mediterranean 12.8 12.9 12.8 12.7
Central Anatolia 73 6.2 6.5 5.8
West Black Sea 7.5 7.1 8.1 6.3
East Black Sea 4.1 2.8 43 3.6
Northeast Anatolia 5.1 39 3.8 3.0
Central East Anatolia 7.8 6.2 6.0 4.8
Southeast Anatolia 11.8 94 9.3 8.3
Total 100.0 100.0 100.0 100.0
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2.2.6 Terms and Definitions

In order to make the results of the NMMS always comparable with international data,
terms and definitions of the WHO/ICD-10 were used in the report. Unfortunately not all
international publications are always explicit on their definitions, including some publications
by UNICEF/UNFPA/WHO on maternal mortality ratio and maternal mortality rate. From
tables presented in this report it will be easy to distinguish the two values (pregnancy related
deaths and maternal deaths) where it is useful. In the text both figures may be given
alternatively. Terms and definitions used in the NMMS are presented below:

Female deaths are all deaths of women of reproductive age. Women of reproductive age are
defined as those aged 15 to 49 years.

Pregnancy-related death is ‘the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the cause of death.

Maternal death is ‘the death of a woman while pregnant or within 42 days of termination of
the pregnancy, irrespective of the duration and the site of the pregnancy, from any cause
related to or aggravated by the pregnancy or its management but not from accidental or
coincidental causes’.

Direct maternal deaths are ‘those resulting from obstetric complications of the pregnant state
(pregnancy, labor, and puerperium) from interventions, omissions, incorrect treatment or from
a chain of events resulting from any of the above’.

Indirect maternal deaths are ‘those resulting from a previously existing disease or diseases
that developed during pregnancy and which were not due to direct obstetric causes, but
aggravated by physiological effects of the pregnancy’.

Coincidental (accidental) deaths are deaths among women who die during pregnancy,
delivery, or the postpartum period, but not for direct or indirect obstetric causes.

Maternal mortality ratio is the number of maternal deaths per 100,000 live births, calculated
as MMRatio=(Number of maternal deaths/Number of live births)*100,000.

Maternal mortality rate is the number of maternal deaths per 100,000 women of reproductive
age, calculated as MMRate=(Number of maternal deaths/Number of women in reproductive
age)*100,000.

Lifetime risk of dying from a maternal cause is the accumulated risk by the end of the

reproductive life period. It is calculated as lifetime risk = (1-(1-MMRate))>>, where MMRate
is expressed as a decimal.
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Pregnancy related mortality ratio is the number of pregnancy related deaths per 100,000 live
births. Calculated as PRMRatio=(Number of pregnancy related deaths/Number of live
births)*100,000.

Pregnancy related mortality rate is the number of of pregnancy related deaths per 100,000
women of reproductive age, calculated as PRMRate=(Number of of pregnancy related
deaths/Number of women in reproductive age)*100,000.

Lifetime risk of dying from a pregnancy related cause is the accumulated risk by the end of
the reproductive life period. It is calculated as lifetime risk = (1-(1-PRMRate))*, where
PRMRate is expressed as a decimal.

Biomedical risk factors are conditions or habits present during pregnancy which are likely to
increase the risk of an adverse outcome of a pregnancy.

Stillbirths are defined as fetal deaths after 22, 24, or 28 weeks of gestation. The most
commonly used definition is 28 weeks, but the ICD-10 uses 22 weeks. In this study, stillbirths
are defined as births after five months gestation, which corresponds most closely to the 22-
week definition. This is also the definition which is most common among Turkish health staff.

Avoidable factors are deficiencies and failures on any level of the health system, be it
individual, family, community or health facility level, which affect availability, accessibility
and/or quality of care for the woman. The term sub-standard care is generally preferred over
the term avoidable factors, since not all sub-standard care is avoidable within the limitations
and constraints of a health system. On the other hand it seems inappropriate to use the term
‘substandard care’ to refer to individual or family factors. The NMMS takes account of the
possibility that more than one avoidable factor or aspect of sub-standard care may contribute
to death at the same time.

Parity was recorded in this study as the number of previous pregnancies (prior to the
pregnancy which led to the woman's death) which had completed or passed the 22 week of
gestattion, regardless of the outcome of the pregnancy. This definition of parity does not
include the pregnancy that led to the woman's death.

2.2.7 Cause of Death Ascertainment

The causes of death were ascertained in a complex procedure with several stages. As
Verbal Autopsy Questionnaires and Health Facility Record Review Forms came in from the
project provinces, they were pre-evaluated initially by two, later when the workload
increased, by four medical doctors with a broad background in general clinical health.

In a first step they separated pregnancy-related, where the woman died while pregnant
or within 42 days of the end of pregnancy, irrespective of cause, from all other female deaths.
Two different kinds of evaluation forms were in use for the two categories. For non
pregnancy related causes of death the Project Core Team had decided, together with the
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Project Steering Committee, to group them according to the broad categories of ICD-10.
Neither the time nor the financial means were available to allow for more detail on the general
causes-of-death. The form for the causes of general deaths was therefore rather brief. For the
pregnancy-related deaths, we went into a much higher level of detail in order to exactly
understand not only the eventual cause of death but also the circumstances and risk factors
which had contributed.

After the pre-evaluation each pregnancy-related death was discussed between the pre-
evaluation team and the project team leader - a medical doctor, with a experience in clinical
medicine, especially in obstetrics and public health. Where a pregnancy-related death had
occurred in a hospital, we also requested a verbal autopsy interview to be conducted. In about
a third of the hospital deaths, additional information, such as operation-, epicrisis- or
laboratory reports, was requested from the provincial and district teams, in order to allow for a
better comprehension of the cause and circumstances of death. Once a satisfactory level
amount of information was reached, the deceased woman’s file was considered again and
discussed, and a preliminary cause of death, biomedical risk factors and outcome of the
pregnancy were recorded according to ICD-10 codes. Whenever sub-standard care or
avoidable factors had contributed to the death the information was also entered into the
evaluation form.

Periodically, completed evaluation forms were sent to members of the Central Review
Committee. After they had re-evaluated the documents individually, controversial results
were once more discussed in a wider forum — either in small groups or with the entire team
and a final decision taken by consensus.

2.2.8 Data Entry, Coding and Establishing the Database

The CBL and FBNF data were delivered to the Provincial Health Directorates, where
the PPR entered them into the computers supplied to each province by the project. The
software used ran under Microsoft Access and was especially developed for the project. The
software kept the data in the computer environment, and produced reports and made some
basic analyses to enable field activities and data quality to be monitored.

The Woman Death Questionnaires (WDQs) and the Health Facility Record Review
Forms (HFRRFs) were returned to the Hacettepe Institute of Population Studies by the
fieldwork teams for data processing as soon as interviews were completed in a province. The
office editing staff checked that the questionnaires for all the eligible deceased women were
returned from the field. Information from the Woman Death Questionnaire and the Health
Facility Record Review Form were entered by data-entry clerks at HUIPS in Ankara using
special software developed with the PC-EDIT. The program used a number of logic and skips
controls, together with range checks and logical checks which increased the reliability of data
and reduced data entry errors.

The machine entry and editing activities were initiated three months after the start of
the fieldwork, and were completed three months after the completion of the fieldwork.
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2.2.9 Qualitative Survey

Another major project objective was to understand the causes of under-registration of
female deaths and improve the quality of recording of causes-of-death. Limited qualitative
data collection was carried out in the form of in-depth interviews and focus group discussions
with respondents selected from among agents responsible for registration surveillance,
statistical compilation and death notification systems. The results of the qualitative data
played a significant role in developing proposals for improving the existing registration
system

In line with the general objectives of the study, the purpose of the qualitative
component was specifically to understand why there is under-notification of burials in
general, and of burials of women in particular, and to obtain suggestions for improving the
current systems.

A preliminary qualitative study was conducted in Antalya between 2004 and January
2005. This consisted of a focus group discussion with muhtars and nine in-depth interviews
with the municipality cemetery directory, provincial health directory, local administration,
directory of population and the muhtars. As a result changes were made in the in-depth
interview guidelines.

The quantitative research began in June 2005. The HUIPS researcher assistants and
students, who worked as field coordinators in this process, observed the NMMR progress by
making monthly visits. The main part of the qualitative study was initiated in the tenth month
of the quantitative study, and two focus group studies and 26 in-depth interviews were
completed between March and May 2006.

First of all, a focus group study was carried out with the PPRs from Adana, Agri,
Ankara, Bursa, Diyarbakir, Giresun, Istanbul, Izmir and Kiitahya who were in close contact
for a whole year with the people working on the death recording system in order to obtain,
within an interactive environment, their experiences with death recording, their interactions
with the various state institutions and their suggestions for ways of improving the current
recording system. Ten PPRs from nine provinces working in different regions were asked to
evaluate the project and to talk about the experiences they had in their provinces, especially
the situations they encountered during the verbal autopsy. The second focus group was held
with 10 members, comprising the PPCs, PPDs and DCs of the project (Ankara, Diyarbakir
and Izmir), with the aim of understanding the perceptions on registration system and their
experiences with the hospital records, and with abstracting this information for the study.

In-depth interviews were held in three provinces in order to understand how the
recording system proceeded, how the people responsible for the current recording system
perceived their responsibilities, their opinions about the project and their suggestions for
improving the recording system. Two provinces, Ankara and Diyarbakir, were selected from
two different regions where the NMMR was implemented, and a third Kayseri, was selected
as a ‘control province’, in order to understand the processes concerning burial records in areas
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not included in the NMMR, In Diyarbakir and Kayseri, interviews were held with muhtars,
cemetery officials, and with families that had experienced maternal mortality. In Ankara,
interviews were held with district governors, staff of the General Directorate of Mother and
Child Health and Family Planning (MoH), General Directorate of Population and Citizenship
Affairs (Mol) and the TURKSTAT. The in-depth interviews were used to understand the
reasons why burials in general, and why burials of women more specifically, were reported
insufficiently. Individual interviews enabled us to see how this subject was viewed by the
people working in this field and to understand the social structure and processes forming the
present situation. Interviews were held with people working in the record follow-up, statistical
compilation and mortality notification systems of the NMMR. A list containing of the date
and place of focus groups and in-depth interviews is given in Annex 12.

All of the interviews were recorded magnetically on tape and were normally
transcribed on the same day by the interviewer and the observer. The analysis revealed the
following different areas of importance: The institution of the ‘muhtar, the management of
cemeteries in municipal areas, the practice of ‘night burials’, the perception of the current
burial registration system (MERNIS, MoH, and TURKSTAT), patient record keeping and
causes of death from hospitals and the participants’ perception of the NMMS approach.

23 Supplementary Data Sources

The denominator indicators were calculated (number of births and number of women
at age 15-49) by using supplementary information from TDHS-2003 and GPC-2000. The
detail information on calculation procedure was given in Section 2.5.1.2.

2.3.1 Turkish Demographic and Health Survey , 2003

The TDHS-2003 data are derived from a population-based sample survey of 10,836
households and 8,075 women in reproductive age. They provide detailed and high-quality
information on fertility levels and differentials, characteristics of women, and a range of
process variables related with maternal mortality. Previous TDHSs were also used to look at
trends in use of maternity care variables. Further analyses of these data allowed us to:

e Obtain estimates of live births and general fertility rates, and use these results in
conjunction with the results of the NMMR, to calculate maternal mortality ratios and
lifetime risk

e Characterize women who did not die while delivering (comparison of the two groups
enabled identification of risk factors of maternal mortality)

e Developed model-based estimates.

2.3.2 General Census of Population, 2000

The first national census was conducted in 1927, four years after the establishment of
the Republic. Beginning with the 1935 census, subsequent population censuses were
undertaken regularly at 5-year intervals until 1990. After 1990, it was decided that population
censuses would be carried out in years ending with 0 by a law. The latest, fourteenth, General
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Census of Population, which was carried out on 22nd October 2000, put the population of
Turkey at 67.4 million. Data from the census were used to estimate:

e Projected female populations at risk during the project period

e Births by NUTS-1 regions and by urban/rural areas

The 2000 General Census of Population asked about deaths in the 12 months
preceding the census. We had hoped to use female death rates in the reproductive ages to
compare to our data but these have not been released by the TURKSTAT because they are
assessed by them to be of poor quality.

2.4  Comparison Group

A nationally representative sample of women who did not die in childbirth was
obtained from the TDHS-2003, in order to provide a comparison group. Additional
information was also obtained from previous demographic surveys. The sample design and
sample size of TDHS-2003 makes it possible to perform analyses for Turkey as a whole, for
urban and rural areas and for the five demographic regions of the country. The TDHS-2003
sample is of sufficiently size to allow for analysis on the survey topics at the level of the 12
regions (NUTS 1). In the selection of the TDHS-2003 sample, a weighted, multi-stage,
stratified cluster sampling approach was used. The TDHS-2003 covered 10,836 households
and interviewed 8,075 ever-married women aged 15-49 between December 2003 and and
May 2004, including obtaining in-depth histories for 4,132 live births in the 0-59 months
preceding the survey.

2.5  Data Analysis Procedures

Section 2.5 presents the main data analysis procedures used to look at levels and
causes of maternal death.

2.5.1 Quantitative
2.5.1.1 Weighting, Adjustment, and Correction Factors

The sample design of NMMR is a weighted, stratified probability sample. The sample
was designed to provide estimates for nationwide, urban/rural and 12 NUTS-1 regions. The
detail information on NMMR sampling design is given in the section 2.2.2. By the end of our
field work, we had measured the proportion of maternal deaths aged 12-50 among female
deaths aged 12-50. In order transform these observed data into national and NUTS-1
estimates of the maternal mortality ratio, several steps needed to be taken:

1. Disproportional allocation rescaling: We had to weight the sample to rescale the
disproportionate allocation of the selected provinces. For example, Istanbul province
comprised the entirety of NUTS-1 region 1 and NUTS-2 region 1, and thus was over-sampled
relative to other NUTS-1 and NUTS-2 regions which had more component provinces.
Weights for disproportional allocation rescaling are given in Table 2.6. The same procedures
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are also employed for rescaling the projected numbers of women (15-49) and births in the
NUTS-1 regions.

2. Non-sending adjustment. We also had to correct for the fact that not all settlements
sent data each month. We calculated a proportion of completed settlement-months of
reporting for each urban and rural area within each province. For example, if a settlement
only sent nine months worth of data, we assumed this represented 75 percent (9/12) of its
deaths and so adjusted upwards by cumulating settlement-based adjusted deaths to get urban
and rural adjusted estimates for each province. There were a total of 58 non-sending
adjustment factors (29 provinces times 2 (urban and rural)). Table 2.6 also shows non-sending
adjustment factors.

Table 2.6 Weights for the disproportional allocation rescaling and non-
sending adjustment factors by province and type of settlements

Weights for  Non-sending Adjustment Factors

Disproportional
allocation
Provinces rescaling Urban Rural Total
Adana 1.546 1.001 1.241 1.066
Agrn 2.476 1.555 1.512 1.525
Ankara 0.806 1.010 1.334 1.063
Antalya 1.026 1.023 1.251 1.126
Aydin 2.050 1.000 1.000 1.000
Balikesir 1.145 1.008 1.120 1.062
Burdur 1.026 1.000 1.002 1.001
Bursa 1.092 1.003 1.126 1.032
Cankirt 2.457 1.000 1.047 1.040
Diyarbakir 2.289 1.246 1.841 1.486
Erzurum 1.064 1.023 1.156 1.096
Gaziantep 1.485 1.040 2.370 1.278
Giresun 2.101 1.020 1.163 1.150
Istanbul 0.763 1.004 1.089 1.006
[zmir 0.759 1.000 1.002 1.000
Kiitahya 4.515 1.061 1.369 1.286
Malatya 1.856 1.073 1.876 1.193
K. Maras 2.646 1.065 1.431 1.230
Nevsehir 3.781 1.000 1.012 1.008
Ordu 2.101 1.227 1.240 1.238
Sakarya 2.950 1.025 1.076 1.060
Sivas 2.899 1.107 1.436 1.254
Tekirdag 1.771 1.000 1.097 1.042
Tokat 4.228 1.380 1.545 1.496
Van 1.911 1.043 1.288 1.149
Bayburt 1.064 1.000 1.013 1.012
Karaman 8.010 1.000 1.049 1.020
Batman 3.494 1.110 1.432 1.255
Bartin 4.688 1.000 1.075 1.055
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3. Underreporting correction: The third step was the correction of the under reporting
of deaths that may have occurred despite sending reports. This was done for each province by
using a correction factor calculating for all project provinces. This factor was calculated using
a standard demographic technique (Bennet and Horiuchi Technique) that corrected for under-
reporting of deaths. The factor for underreporting adjustment was found to be 1.35, implying
a completeness rate at the level of 74 percent. The level of underreporting was assumed to be
the same for all provinces.

Various techniques have been developed to evaluate and correct information on
deaths by sex and age in relation to information on the population. Most of these (Preston-
Coale Technique and Growth Balance Technique) are based on the assumption that the
population is stable, which is not the case in Turkey, where fertility has been declining
sharply. The Bennett and Horiuchi Technique on the other hand does not assume a stable
population, but does assume that completeness and age misreporting are the same in the two
censuses and that migration is nil. The latter assumption may be violated, especially by
province. The technique requires information the distribution of population by 5-year age
groups from two censuses and registered deaths during the intercensal period (for detailed
information on the Bennett and Horiuchi Technique, see Annex 13).

Table 2.7 Numbers of female deaths (15-49) identified during data collection, number of
female deaths after non-response adjustment and under-registration correction, and
number of interviewed and weighted number of female by region
Identified  Adjusted Corrected Interviewed  Weighted
number of number of number number of number of

female female of female female female
Regions deaths deaths deaths deaths deaths
Istanbul 1,414 1,423 1,923 1,320 901
West Marmara 276 291 394 230 313
Aegean 753 775 1047 679 1,012
East Marmara 452 470 635 359 572
West Anatolia 553 587 793 483 591
Mediterranean 653 724 979 595 880
Central Anatolia 159 182 246 128 446
West Black Sea 173 218 294 144 558
East Black Sea 164 197 266 145 294
Northeast Anatolia 195 237 320 180 264
Central East Anatolia 240 281 380 224 412
Southeast Anatolia 408 548 740 309 646
Total 5,440 5,933 8,018 4,796 6,887

The age and sex distributions of the population for the years 2004 and 2005 were
derived from projections described in Section 2.5.1.2 below. The projected population data
was used without any correction on migration-free population assumption of the technique.
The deaths collected from June 2004 to May 2005 as part of NMMR data collection was used
as registered deaths. The technique was conducted for NUTS-1 regions, after the age and sex
distribution of the population and deaths were grouped by NUTS-1 regions. The technique
produced completeness of death registration, median completeness, and the adjusted age-
specific death rates based on median completeness. Since median completeness was for whole
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age groups, the median completeness for the women in reproductive age groups (15-49) was
calculated separately and used to adjusting the number of women in reproductive age groups.
After this the numbers of expected female deaths were estimated (Table 2.7). Table 2.7 also
includes number of female deaths that HFRRF or VAQ was completed, and weighted number
of female deaths.

In NMMS, the calculated weights as explained in Section 2.5.1.1 were used during the
whole data analysis process. Due to the weighting process which was applied for data
analysis, and the correction for missing cases, the number for the group totals may be
different from the total number of cases actually found.

2.5.1.2 Projections'

The NMMR data collection activities estimated the numbers of pregnancy related
deaths (numerator of indicators) and obtained the denominator of the indicators (number of
births and number of women at age 15-49) by using supplementary information from other
sources. The projected age and sex distribution of population and the number of births for
Turkey as a whole and for 81 provinces were estimated by using the information from GPC-
2000, TDHS-1993 and TDHS-2003. The computer program “Spectrum,” developed by The
Futures Groups International, was used to get population and the number of births. Spectrum
projects the population for an entire country or region/provinces by age and sex, based on
assumptions about components of population namely on fertility, mortality and migration
(Annex 14). The steps followed during the projections are defined below.

The first step in the projection process was to prepare the raw data for projection:

o Text files of ‘the distribution of population according to age, age groups, population
groups and sex’ obtained from TURKSTAT was converted to Excel files.

e Populations of single ages were deleted from the Excel files to leave the populations of
five-year age groups.

e Spectrum requires the age groups to close at 80+, so the populations of 85+ age groups
found in the original data were added to the 80-84 age groups.

e Populations of age groups living in areas with populations less than 2000, 2000-5000,
5001-10000 were added up to give the total rural population, and the populations of age
groups living in areas with populations of 10001-20000, 20001-25000, 25001-100000,
100001-300000 and more than 300000 were added to give the urban population.

e Population with unknown ages were distributed proportionally to known age groups,
separately for rural and urban.

e The summations of the rearranged data were taken to check with the original population
totals.

The second step for the projection was to decide the level of the demographic
components on the provincial level and to enter the data to Spectrum program. The data were

! The projection results on number of women in reproductive age (15-49) and number of births may be different than those used by the MoH
for target-settings.
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entered into the program under the following assumptions on the overall, urban-rural and
provincial levels:

Overall level:

Population distribution by five-year age groups and sex were taken from the 2000 census,
after the stages explained in the Data Preparation section above.

The TFR values calculated in TDHS-1993 and TDHS-2003 were subtracted and divided
by 10 to obtain an annual TFR change. This change was assumed to be constant until
2006. The TFR value in TDHS 2003 was taken as the base value, and the values for years
around it were calculated using the annual change.

Values for life expectancy at birth were taken from estimates by the TURKSTAT.

ASFRs were taken from the TDHS 2003, and assumed to be constant between 2000 and
2006.

Net migration was assumed to be zero.

Spectrum’s sex ratio at birth assumption of 105 was kept.

The West model life table was used.

Urban-Rural level:

Population distribution by five-year age groups and sex for rural and urban were taken
from the 2000 census, after the stages explained in the Data Preparation section above.
The TFR values were estimated using the same procedures as for Turkey as a whole. The
calculations were carried out separately for rural and urban, using the rural and urban
values of TDHS.

There are no estimates for life expectancy at birth for Turkey’s rural and urban area so
national values were used for both.

ASFRs were taken from TDHS 2003 for rural and urban separately, and were assumed
constant between 2000 and 2006.

There is no information on migration for the urban and rural definitions of this project.
Therefore TURKSTAT’s estimates of “city to village” and “village to city” migrations
for the period 1995-2000 are used. These are administrative definitions. For these
movements, the percent distribution of net migration for age groups and sexes was also
calculated and entered into Spectrum. For the five-year period before 2000, migration
numbers for the age group 0-4 do not exist in TURKSTAT’s migration statistics.
Migration for this age group was therefore assumed to be zero, which gave it no share in
the age distribution of migration.

Spectrum’s sex ratio at birth assumption of 105 was kept.

The West model life table was used for both rural and urban.

Provincial level:

Population distribution by five-year age groups and sex for rural and urban were taken
from the 2000 census, after the stages explained in the Data Preparation section above.

For the base year 2000, TURKSTAT’s TFR values for the provinces were used. For all
five defined regions of the TDHS, one tenth of the differences between the TFR for 1993
and TFR for 2003 were calculated to be used as an annual TFR change. These changes
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were added to the base year for the predictions of 2001-2006. For each province, the
annual change of the region it belonged to was used.

Life expectancy at birth values of 2000 were taken from the Human Development Report,
Turkey 2004. The increases were assumed to be the same as TURKSTAT assumed for
Turkey. Tekirdag Province’s life expectancy at birth for each sexes separately do not exist
in TURKSTAT’s report, the average of the two neighbour provinces, Edirne and
Kirklareli, for each sexes separately were used.)

ASFRs were taken from TDHS 2003 for all five regions separately, and were assumed
constant between 2000 and 2006. Each province got the ASFRs of the region it belonged
to.

One fifth of the net migration between 1995 and 2000 for each province was calculated
and held constant for the following years. For 77 provinces, the percent distribution of net
migration for age groups and sexes was also calculated and entered into Spectrum. Net
migration was calculated from the difference of provincial in and out migration by places
of residence, in which intra-provincial movements cancel out.

Net migration was very low in this period for 4 provinces: Edirne, I1gdir, Nigde, Sirnak.
This caused a problem in calculating the percent distribution of migration: Since there can
be both positive and negative net migrations for age groups, the absolute value of a
percent value for an age group can be larger than 100. Spectrum only accepts values
between -999 and 999 but where there was very low total net migration, these values were
in the thousands. The migration distributions of neighbouring provinces Tekirdag, Kars,
Nevsehir and Hakkari respectively were used. For the age group 0-4, net migration was
assumed to be zero, since data do not exist.

Spectrum’s sex ratio at birth assumption of 105 was kept.

The urban percents of 73 provinces were calculated from the 1990 and 2000 censuses.
One tenth of the difference between 1990 and 2000’s percents was taken as the annual
change. Taking the 2000 values as base values, the annual changes were added until 2006.
For the eight provinces which were smaller administrative units during the 1990 census, a
different method was used: The annual change was calculated from Turkey’s percent
urban values for 1990 and 2000. The 2000 values were again taken as base values, but the
annual changes were that of Turkey’s.

East model life tables were used for provinces falling in the East region, and West model
used for all other regions.

In the last step, an adjustment procedure was applied to the provincial and urban-rural

projection results to bring them into line with the results of national projection. Since the
projections of Turkey, Rural and Urban Turkey and the 81 provinces were made separately,
the summation of projected populations of Rural and Urban did not give the total projected
population for Turkey, not did the summation of 81 provinces. It is therefore necessary to
adjust the populations to give the total for Turkey, assuming that projections of Turkey
according to age and sex are correct.

To do this, the proportions of all five-year age groups classified by sex were found

from the summation of all the five-year age groups, classified by sex in individual projections.
These proportions were held constant for all age groups classified by sex, and multiplied by
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the corresponding values in the Turkey projection, to obtain the adjusted populations. This
procedure was followed for each year separately. For example, to adjust the Urban and Rural
populations for a certain year, their projected populations for that year were summed up to
give the total Turkish population at that year, each sex and age group being summed in it. The
proportion of urban males aged 0-4 years is the number of urban males aged 0-4 years divided
by the sum of urban and rural males aged 0-4 years. If this proportion is multiplied with the
number of males aged 0-4 in the Turkey projection, an adjusted number of urban males aged
0-4 is obtained. The same steps were followed for all age groups and both sexes to obtain the
adjusted populations. During the process of copying data from Excel to Spectrum and back
after making the projections, some problems related to rounding appeared. For age and sex
specific projections Spectrum makes, the actual summation of all age groups and sexes do not
give the total number Spectrum itself calculates. The maximum difference between
Spectrum’s total and actual total was in the adjustments of Rural and Urban Turkey
projections. To avoid these problems, Spectrum’s totals were not used, rather age and sex
specific projections were assumed to be correct, and used to calculate totals.

2.5.1.3 Other Adjustments: Istanbul’s Cemetery Burial List

Istanbul had by far the largest number deaths, and since their Greater Municipality
Burial data were already computerized, cemetery data were collected in a different manner to
other urban cemetery burial lists. This resulted in two difficulties: a) the records had
duplicates which needed to be eliminated, and b) Istanbul cemetery records included
stillbirths which needed to be distinguished and eliminated.

We opted for the following strategy to eliminate duplicates—first exact duplicates
with month-of-death, year-of-death, age, name, and sex were identified. Father’s name and
cemetery name were then checked. If these were also exact duplicates (n=133 for age 0 and
n=1,757 age 1+), then these records were deleted, otherwise they were kept unless the
difference was just a space in the name or if information on the father’s name or cemetery was
blank in one record and filled in the second and the records were sequential in recording
(suggesting an incomplete entry). In this case the incomplete record was also deleted (n=18
for age 0 and n=82 age 1+).

In order to be considered a stillbirth and eliminated, the age of death had to be 0 years,
and if dates of birth and death were available, the age at death had to be 0 days (or in about 20
cases, negative days—that is death occurred one or two days before birth). Within this subset,
if the cause-of-death was an intrauterine foetal death (IUFD) or abortion, the case was a
stillbirth, irrespective of the name. If the cause-of-death was blank, then the infant’s name was
used to determine status. Those named sessiz (silent), 6/ii dogum (stillbirth), or cenin
(genii/jinn) were considered to be stillbirths, while those with an individual name, or named
bebek (baby) or sesli (cried) were considered to be live births. For some causes, namely adli
vaka (legal case) anensefali, anhidroandroz, dekolman plasenta, diisiik, EMR, fetal aromali,
immaturite, prematurite, plasental yetmezlik, solunum yetmezligi, the case was a stillbirth if it
was named sessiz (silent), 6/ii dogum (stillbirth), or cenin (genin), but a live birth if named
with an individual name, or named bebek (baby) or sesli (cried). All other causes-of-death
were judged to be live births, irrespective of the name.
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2.5.1.4 Comparative Analysis

Comparative analyses were carried out between cases of deaths identified in the
NMMR, those identified during the same period by the vital registration system of the
GDPCA, and those in the reporting systems of the Ministry of Health. The comparisons were
carried out on the aggregate level and where possible on the individual level. On the
aggregate level, analyses compared aggregate numbers of deaths by basic characteristics such
as age, sex and place-of-death/burial. At the individual level, linkage and comparison were
performed to the extent possible in order to recover information on the differences in causes-
of-death in NMMR and MoH systems, the extent of under-registration, and on the possible
time lags between occurrence of events of death and subsequent reporting, recording and
registration. Identifying cases in the different systems for the purpose of comparison was
problematic for several reasons: a) Despite the fact that the GDPCA (which officially registers
deaths) and agents in the registration system (such as headmen) are required to use detailed
identity information, there are females who do not have identity cards and who therefore are
not registered. b) Furthermore, in the information sets kept by the MoH, more information is
available to ascertain one-to-one comparisons of the characteristics of the deceased mother. c)
Moreover, since different systems use different codes to identify the residence of deceased
females (family ledger in the case of GDPCA, de facto place-of-death in the case of MoH)
residence may be difficult to be ascertained.

Such analyses aimed to shed light onto the magnitude of deficiencies in recording and
reporting of deaths in the different systems, characterize groups most likely to be missed by
the existing systems, and provide a comparative assessment of the performance of alternative
reporting and recording systems in Turkey.

2.5.1.5 Model Based Estimation of Maternal Mortality Indicators

In recent years, model-based analyses have become important sources of global
information on the prevalence of maternal mortality, largely because of the absence of data on
maternal mortality throughout the world, particularly developing countries. This is because
the adoption of model based estimates is easy, with no mortality data collection required.
However, model based estimations are not empirical and cannot produce trends.

The methods for the model based estimation of maternal mortality indicators used by
UNICEF/UNFPA/WHO was developed by Stanton and Hill. Three models have been
developed for 1990, 1995, and 2000 based on regressions between maternal mortality
indicators and a number of process/proxy variables associated with levels of maternal
mortality, such as GNP per capita, fertility rates, and delivery care. The final 2000 model
developed by UNICEF/UNFPA/WHO is as follows:

logit(PMDF)= -7.069 + 1.158*In(GFR) - 0.0133*SA - 0.0255*HIV + 0.399*LASSAME - 1.077*VRComplete

Most of this information can be derived from the Turkey Demographic and Health
Survey, 2003 data.
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We hoped to use the model to contribute to our understanding of disparities in
maternal mortality in Turkey and use as a powerful advocacy tool during the meetings with
policy makers, local administrators, academics and service providers in ascertaining their
commitment to the successful implementation of the project, and the subsequent adoption and
sustainability of the proposed strategies in the reporting and recording systems.

After the completion of the data collection activities and based on the results from the
29 study provinces, we undertook to develop an advanced model for estimating maternal
mortality also for non-sampled provinces. This was to facilitate understanding of the
differences and disparities in maternal mortality on NUTS-1, NUTS-2 and NUTS-3 levels. It
is hoped to be used as a powerful advocacy tool during the dissemination of the study results
to policy makers, local administrators, academics and service providers in order to ascertain
the subsequent adoption and sustainability of strategies in the reporting and recording systems
to be proposed.

Three models were developed. The first was based on the UN model applied as it was
developed using province level covariates to predict province level maternal mortality. The
second used the UN variables but build a new model with different alpha and beta values
based on the 29 provinces with data to use to predict the rest of the 81 provinces. The final
approach was to build a new model using new variables given below: Households using safe
water, households using sanitary toilet, antenatal care, births delivered at health facilities,
mothers received medical care at birth, had diarrhoea in the last 2 weeks, underweight
children, children under 5 years of age without birth registration, consanguinity, currently
using a modern contraceptive method, proportion of deceased children, total fertility rate,
gross reproduction rate, mean age at child bearing, infant mortality rate, child mortality rate,
female labour force participation rate. Estimations on these three models are given in Section
3.4.

2.6 Timetable: Phasing of Project Activities

To achieve the project’s objectives, the research followed a time frame based on five
phases (Table 2.8).

Table 2.8 Time table for phasing of project activities

Phase - Inception and Pilot Phase 5 months Oct 2004-Mar 2005
Phase II - Preparation of field activities 2 months Jan 2005-May 2005
Phase III - Data collection, processing and analysis 14 months Jun 2005-July 2006
Phase IV - Final Reporting 2 months Aug 2006-Sep 2006
Phase V - Dissemination 2 months Oct 2006-Dec 2006
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RESULTS OF QUANTITATIVE STUDY 3

3.1 Maternal Mortality

3.1.1 Levels of Maternal Mortality

Table 3.1.1 shows that the overall pregnancy related mortality ratio was 38.3 (£ 2.8)
per 100,000 live births after correcting for the sampling disproportion and under-reporting. It
ranged from a low of 12.4 (£ 5.0) per 100,000 live births in West Anatolia to a high of 93.3 (+
17.2) per 100,000 live births in Northeast Anatolia. The mortality ratio for pregnancy related
deaths in urban areas was 28.2 (£ 3.1) per 100,000 live births, while in rural areas it was 53.7
(£ 5.5) per 100,000 live births. Overall, pregnancy-related deaths constituted 4.3 percent of
female deaths in the age group 15-49, but again this ranged from 2.0 percent in Istanbul to
13.0 percent in Northeast Anatolia. The lifetime risk of pregnancy related mortality was one
in 1,142 women overall, but as low as one in 4,168 in West Anatolia and as high as one in 322
in Northeast Anatolia. The pregnancy related mortality rate was at 2.5 per 100,000 women
aged 15-49. The level of maternal mortality ratio, which includes only deaths from direct and
indirect maternal causes, was found to be quite low, with 28.5 (+ 2.5) per 100,000 live births.
This suggests that the well recorded increase in the uptake of maternity care is paying off in
terms of maternal mortality reduction (Table 3.1.2). Also, Turkey’s near-replacement level
fertility constitutes that women do on average no longer face the risk of pregnancy many
times, making the lifetime risk of the maternal mortality low (1 in 1,536 women and 1.9 per
100,000 women aged 15-49 respectively). Also the proportion of maternal deaths among all
deaths in the reproductive age group was found to be lower than suggested by previous
estimates (3.2 percent). Figure 3.1.1 and Figure 3.1.2 present the pregnancy related mortality
ratios and maternal mortality ratios in the 95 percent confidence interval.

The pregnancy related mortality ratio which was found by the NMMS is
approximately half the level estimated by the UN models in 2000 (70 per 100,000 live births),
although well within the 95 percent confidence interval (18-130 per 100,000 live births). It is
also somewhat lower than the maternal mortality ratio found by the most recent large-scale
hospital based study (49 per 100,000 live births in 1999) in Turkey (MoH, 2000). This
difference may be due to secular trends (our study took place seven years after the hospital
study). But it is also well known that hospital studies often over-estimate mortality as they
include high risk and problematic deliveries in the numerator but only a subset of all births in
the denominator, since uncomplicated homebirths are excluded. The NMMR results are
higher than an estimate we made on the basis of maternal deaths recorded by the MoH in
2003 (11.9/100,000 live births), 2004 (11.0/100,000 live births) and 2005 (15.3/100,000 live
births). This is probably because our methodology identified pregnancy-related deaths and/or
maternal deaths in and outside of health facilities, and was therefore better at identifying
overall deaths (see Section 3.3 below). In addition we applied a correction factor for under-
reporting of deaths, which is not done with MoH data.
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Table 3.1.1 Pregnancy-related mortality indicators™ by NUTS-1 region and type of settlement

Unweighted Weighted
Pregnancy Pregnancy 95 95 Pregnancy
Regions Population Population Female related Maternal related percent percent related
female Live female Live deaths deaths deaths PRD/ mortality Lower Upper LTR mortality
15-49 births 15-49 births TFR (15-49) (15-49) (15-49) FD ratio limit limit 1 in rate
Istanbul 3,294,995 185,219 1,952,676 104,100 1.83 901 18 11 2.0 16.9 16.9 169 3,180 0.9
West Marmara 439,172 21,158 443,383 19,284 1.74 313 9 8 3.0 48.1 28.7 67.4 1,367 2.1
Aegean 1,504,294 74,794 1578,653 81,106 1.76 1,012 29 26 29 359 26.8 45.1 1,548 1.8
East Marmara 880,759 49,580 1013,413 52,301  2.12 572 11 11 2.0 21.7 12.5 309 2,549 1.1
West Anatolia 1,341,066 64,033 1176,235 65,207 1.72 591 8 5 1.4 124 7.4 174 4,168 0.7
Mediterranean 1,447,204 99,268 1550,667 101,833 2.3 880 35 26 4.0 347 26.8 42.6 1,254 2.3
Central Anatolia 288,537 20,951 622,171 48,523  2.19 446 15 6 35 31.7 10.7 52.6 1,157 2.5
West Black Sea 336,041 25,306 778,523 42,395  1.77 558 24 11 43 56.7 30.9 82.6 925 3.1
East Black Sea 379,313 21,486 518,999 24,609  2.02 294 17 17 5.7 68.3 41.5 95.1 883 32
Northeast Anatolia 414,641 45,604 386,192 36,812 3.18 264 34 25 13.0 93.3 76.1 110.6 322 8.9
Central East Anatolia 480,260 53,818 599,469 61,557  3.07 412 34 23 83 55.5 40.8 70.2 502 5.7
Southeast Anatolia 884,038 102,367 1,069,940 125,857 4.19 646 57 49 8.9 454 359 54.9 536 53
Urban 7,949,418 458,151 - - 206 3,897 129 95 33 28.2 25.1 313 1,761 1.6
Rural 3,740,903 305,434 - - 265 2,990 164 123 5.5 53.7 48.2 59.2 652 44
Total 11,690,321 763,585 11,690,321 763,585 2.23 6,387 293 218 43 38.3 35.5 41.2 1,142 2.5

™Al the definitions and equations related with pregnancy-related mortality indicators were given in the in Section 2.2.6
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Table 3.1.2 Maternal mortality indicators”’ by NUTS-1 region and type of settlement

Unweighted Weighted
Pregnancy 95 95

Regions Population Population Female related Maternal Maternal percent percent Maternal
female Live female Live deaths deaths deaths MD/  Mortality Lower Upper LTR Mortality

15-49 births 15-49 births TFR  (15-49) (15-49)  (15-49) FD Ratio limit limit lin Rate

Istanbul 3,294,995 185,219 1,952,676 104,100 1.83 901 18 11 1.3 11.0 11.0 11.0 4,876 0.6
West Marmara 439,172 21,158 443,383 19,284 1.74 313 9 8 2.6 42.1 24.0 60.3 1,560 1.8
Aegean 1,504,294 74,794 1578,653 81,106 1.76 1,012 29 26 2.5 315 23.0 40.1 1764 1.6
East Marmara 880,759 49,580 1013,413 52,301  2.12 572 11 11 2.0 21.7 12.5 309 2,549 1.1
West Anatolia 1,341,066 64,033 1176,235 65,207 1.72 591 8 5 0.8 7.4 35 11.3 6,947 0.4
Mediterranean 1,447,204 99,268 1550,667 101,833 2.3 880 35 26 2.9 25.1 18.3 31.8 1,737 1.6
Central Anatolia 288,537 20,951 622,171 48,523  2.19 446 15 6 1.3 11.9 0.0 237 3,067 0.9
West Black Sea 336,041 25,306 778,523 42,395 1.77 558 24 11 2.0 26.8 9.1 446 1,956 1.5
East Black Sea 379,313 21,486 518,999 24,609 2.02 294 17 17 5.7 68.3 41.5 95.1 883 32
Northeast Anatolia 414,641 45,604 386,192 36,812 3.18 264 34 25 9.5 68.3 53.6 83.1 439 6.5
Central East Anatolia 480,260 53,818 599,469 61,557  3.07 412 34 23 5.5 36.9 24.9 48.9 755 3.8
Southeast Anatolia 884,038 102,367 1,069,940 125,857 4.19 646 57 49 7.6 389 30.1 47.7 626 4.6
Urban 7,949,418 458,151 - - 2.06 3,897 129 95 2.4 20.7 18.1 234 2,391 1.2
Rural 3,740,903 305,434 - - 265 2,990 164 123 4.1 40.3 355 45.0 869 3.3
Total 11,690,321 763,585 11,690,321 763,585 2.23 6,887 293 218 3.2 28.5 26.0 31.0 1,536 1.9

“All the definitions and equations related with maternal mortality indicators were given in the in Section 2.2.6
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Figure 3.1.1 Pregnancy-related mortality ratio and confidence interval by NUTS-1 regions and
type of settlement
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Figure 3.1.2 Maternal mortality ratio and confidence interval by NUTS-1 regions and type of
settlement
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Table 3.2 presents Turkey’s national data in the context of global estimates made by the UN.
It shows that Turkey's levels are lower than estimates for all regions of the developing world,
although still 40 percent higher than estimates for the maternal mortality ratio in developed
regions and over 80 percent higher than life time risk as estimated for those countries.

Table 3.2 Maternal mortality estimates by United Nations in the world and NMMR estimates for Turkey

Maternal Number of
Region Mortality Ratio  maternal deaths LTR 1in
World Total 400 529,000 74
Developed Regions 20 2,500 2,800
Europe 24 1,700 2,400
Developing Regions 440 527,000 61
Africa 830 251,000 20
Northern Africa® 130 4,600 210
Sub-Saharan Africa 920 247,000 16
Asia 330 253,000 94
Eastern Asia 55 11,000 840
South-Central Asia 520 207,000 46
South-Eastern Asia 210 25,000 140
Western Asia 190 9,800 120
Latin America & the Caribbean 190 22,000 160
Oceania 240 530 83
Turkey (All pregnancy related deaths) 38.3 520 1,142
Turkey (Only maternal deaths) 28.5 387" 1,536

“'The number of pregnancy related deaths and maternal deaths obtained from NMMR are inflated to whole Turkey.

Table 3.3.1 and Table 3.3.2 present the pregnancy-related mortality and maternal
mortality indicators respectively by age of deceased women. As might be expected, figures
indicate that the oldest mothers (aged 40-44 and 45-49) are at the highest risk of death, as
those are women having a higher parity. The age structure of pregnancy-related deaths
follows the internationally well described J-shaped pattern of mortality which confirms that
the oldest and also very young women are at highest risk (Figure 3.2). Of course these two
age groups are the least likely to give birth, so that the numbers of deaths are actually greatest
in the lowest risk period.

Table 3.3.1 Pregnancy-related mortality indicators by age of deceased women

Pregnancy- Pregnancy- Pregnancy-

Population Female related  Maternal related 95 95 related

Age female Live deaths deaths deaths PRD/ mortality percent percent mortality
groups 15-49 births  (15-49) (15-49) (15-49) FD ratio CL CL Rate
15-19 1,872,243 78,755 518 15 13 29 18.7 12.3 25.1 0.8
20-24 2,057,164 232,842 641 37 24 5.7 15.7 12.4 19.0 1.8
25-29 1,984,007 229,418 669 104 75 15.6 453 39.8 50.8 52
30-34 1,763,463 133,542 758 59 50 7.8 44.1 36.9 513 33
35-39 1,452,164 65,059 995 43 30 4.3 65.9 53.1 78.7 3.0
40-44 1,401,408 20,545 1,401 31 20 2.2 149.1 114.6 183.6 2.2
45-49 1,159,871 3,424 1,905 5 5 0.3 146.7 63.4 230.0 0.4
Total 11,690,321 763,585 6,887 293 218 4.3 38.3 35.5 41.2 2.5
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Table 3.3.2 Maternal mortality indicators by age of deceased women

Pregnancy-

Population Female related  Maternal Maternal 95 95 Maternal

Age female Live deaths deaths deaths MD/ Mortality percent percent Mortality
groups 15-49 births  (15-49) (15-49) (15-49) FD Ratio CL CL Rate
15-19 1,872,243 78,755 518 15 13 2.5 16.4 10.4 224 0.7
20-24 2,057,164 232,842 641 37 24 3.7 10.2 7.5 12.9 1.2
25-29 1,984,007 229,418 669 104 75 11.3 32.8 28.0 37.5 3.8
30-34 1,763,463 133,542 758 59 50 6.6 37.6 30.9 44.2 2.8
35-39 1,452,164 65,059 995 43 30 3.0 46.2 35.5 57.0 2.1
40-44 1,401,408 20,545 1,401 31 20 1.5 99.6 71.4 127.8 1.5
45-49 1,159,871 3,424 1,905 5 5 0.3 146.7 63.4 230.1 0.4
Total 11,690,321 763,585 6,887 293 218 3.2 28.5 26.0 31.0 1.9

Figure 3.2 Percentage distribution of births and pregnancy-related deaths, and
pregnancy-related mortality ratio by age of deceased women
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3.1.2 Causes of Pregnancy Related Deaths

Before looking at results in more detail it may be useful to repete the main definitions
which were used throughout the process starting from the design of the methodology, during
all the trainings until data compilation and analysis. According to WHO:

A pregnancy-related death is defined as the death of a woman while pregnant or
within 42 days of termination of the pregnancy, irrespective the cause of the death.
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A maternal death is the death of a woman while she is pregnant or within 42 days of
termination of the pregnancy, irrespective of the duration and the site of the pregnancy, from
any cause related to (direct) or aggravated by (indirect) the pregnancy or its management, but
not from a co-incidental cause.

Direct maternal deaths are those which are directly related to physiological conditions
as they are initiated by the pregnancy. Typical examples are haemorrhage, sepsis, eclampsia,
obstructed labour, unsafe abortion, ectopic, embolism, surgical or anaesthetic problems during
ceasarean section.

Indirect maternal deaths are due to pre-existing or incidental (starting during the
pregnancy) conditions, which aggravate as a consequence of the physiological changes which
take place in pregnancy'. Examples are diabetes, HIV/AIDS, anaemia, heart disease, suicide.

Coincidental (accidental) are events which would have caused death even if the
woman had not been pregnant, eg. a car accident.

Deaths from accidental and coincidental causes have historically been excluded from
maternal mortality statistics. However, in practice, the distinction between coincidental and
indirect causes of death is often difficult to make. In order to prevent non-recognition of
maternal deaths in circumstances where cause of death attribution is inadequate, ICD-10
introduced pregnancy-related death as a new indicator. It is defined as the death of a woman
while pregnant or within 42 days of termination of the pregnancy, irrespective the cause of
the death. Since international publications are not necessarily explicit on their definitions of
these indicators, it deemed to be useful, for reasons of comparabilty, to present both values
(pregnancy related deaths and maternal deaths) alternatively. Tables and text of this report
will easily allow to distinguish between the two values wherever necessary.

As can be seen from Figure 3.3, among the pregnancy related deaths which we found
during the 12 months of data collection there were 74.2 percent of women who had died of a
maternal cause, 23.2 percent had coincidental causes of death. For 2.4 percent we only knew
that they were pregnant when they died but had no further information, because the family of
the deceased was not available for a verbal autopsy. The group of maternal deaths divides into
58,4 percent direct causes and 15.8 percent indirect causes. Table 3.4 shows the situation in
the different NUTS-1 regions. It appears that higher numbers of maternal deaths are at the
same time usually accompanied by an increase of co-incidental causes of pregnancy related
deaths.

' During the NMMR a number of PRDs were found to be associated with suicide. Some of the suicides were directly caused by the fact that
the woman was pregnant eg followed a puerperal depression, others happened on the basis of a pre-existing psychological disorder, some
however had to be considered as coincidental. In order to provide for a definition which allows to include suicide as maternal cause of death
the ICD-10 definition of 'maternal mortality' was interpreted as covering both, physiological and psychological effects of the pregnancy.
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Figure 3.3 Percentage distribution of pregnancy-related deaths
by causes of death
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Table 3.4 Percent distribution of female deaths 15-49 by NUTS-1 region and type of settlement

Pregnancy related deaths

Non-

pregnancy Pregnancy Co- Pregnancy =~ Number of

related related Maternal Direct Indirect  incidental related but female

Regions deaths deaths deaths  causes causes causes  undetermined deaths
Istanbul 98.0 2.0 1.3 1.1 0.2 0.5 0.2 901
West Marmara 97.0 3.0 2.6 1.6 1.0 0.4 0.0 313
Aegean 97.1 2.9 2.5 2.1 0.4 0.4 0.0 1,012
East Marmara 98.0 2.0 2.0 1.6 04 0.0 0.0 572
West Anatolia 98.6 1.4 0.8 0.3 0.3 0.6 0.0 591
Mediterranean 96.0 4.0 2.9 2.3 0.6 0.9 0.2 880
Central Anatolia 96.5 3.5 1.3 1.3 0.0 2.2 0.0 446
West Black Sea 95.7 4.3 2.0 2.0 0.0 2.3 0.0 558
East Black Sea 94.3 5.7 5.7 44 1.3 0.0 0.0 294
Northeast Anatolia 87.0 13.0 9.5 8.7 0.8 2.3 1.2 264
Central East Anatolia 91.7 8.3 5.5 4.5 1.0 2.8 0.0 412
Southeast Anatolia 91.1 8.9 7.6 5.0 2.6 1.3 0.0 646
Urban 96.7 33 2.4 1.9 0.5 0.8 0.1 3,897
Rural 94.5 55 4.1 32 0.9 1.2 0.2 2,990
Total 95.7 4.3 3.2 2.5 0.7 1.0 0.1 6,887

The leading causes of maternal deaths, as can be seen from Figure 3.4 and Table 3.5,
were with 25 percent (17 percent of all PRDs) bleedings short before, during or after delivery.
Obstetric bleedings are always life threatening. They usually start suddenly, are heavy, cannot
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easily be stopped and may lead to the death of the mother within a very short period of time if
not managed timely and effectively. The possible sudden and enormous loss of blood causes
shock and is often associated with systemic blood clotting followed by a drop of clotting
factors. Only few of these bleedings may occur before delivery, usually due to early
separation of the placenta. We found 7 such cases (2.4 percent). Also intrapartum
haemorrhage as cause of death was rare (0.7 percent). Of all maternal deaths, 15.7 percent
however were due to post partum haemorrhage, which amounts to more than 50 percent of all
post-partum deaths. One third during the first 12 hours, as will be shown later in Table 3.6.
Atonic uterus and retained placenta were mostly specified as reasons.

Figure 3.4 Causes of maternal death
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The second most important cause of direct maternal death was eclampsy (18.4 percent
of all maternal death, 13.7 percent of PRDs), which includes conditions associated with
oedema, proteinuria, hypertension and convulsions. Eclampsy may occur on the basis of pre-
existing chronic hypertensive disorders or independently of it. It is a typical late pregnancy
condition but can be seen even weeks after delivery. An eclampsy is always an emergency
and causes death within two days if not appropriately treated.
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Table 3.5 Direct, indirect and co-incidental causes of pregnancy related deaths 15-49 in Turkey

Percentage Percentage Percentage

within  of pregnancy  of maternal

Causes Number  categories related deaths deaths
Direct Causes 171 100.0 58.4 78.8
Early Pregnancy deaths 4 2.3 14 1.8
Due to abortion 1 0.6 0.3 0.5
Due to ectopic pregnancy 3 1.8 1.0 1.4
Oedema, Proteinuria and Hypertensive Disorders 40 234 13.7 18.4
Hypertension with significant proteinuria — Preeclampsia 6 3.5 2.0 2.8
Hypertension + Proteinuria with convulsions —Eclampsia 34 19.9 11.6 15.7
Antepartum Haemorrhage (APH) 7 4.1 24 3.2
APH with coagulation defect 1 0.6 0.3 0.5
Due to Abruptio Placentae 6 3.5 2.0 2.8
Intrapartum Haemorrhage (IPH) 2 1.2 0.7 0.9
Postpartum Haemorrhage (PPH) 46 26.9 15.7 21.2
PPH due to atonic uterus 13 7.6 4.4 6.0
PPH due to Retained Placenta 7 4.1 2.4 3.2
PPH due to unspecified reason 25 14.6 8.5 11.5
Ante-, intra-, postpartum death due to other causes 34 19.9 11.6 15.7
Ruptured uterus 3 1.8 1.0 1.4
Complication of Anaesthesia 2 1.2 0.7 0.9
Embolism 17 9.9 5.8 7.8
Cardiac arrest/failure 2 1.2 0.7 0.9
Other complications of obstetric surgery and procedures 10 5.8 34 4.6
Pregnancy related infections 10 5.8 34 4.6
Puerperal sepsis 7 4.1 2.4 32
Other puerperal infections 3 1.8 1.0 1.4
Suicide (directly related with pregnancy) 7 41 24 3.2
Unspecified direct cause(s) 22 12.9 7.5 10.1
Indirect Causes 46 100.0 15.7 21.2
Death due to diseases of the blood and blood-forming organs 2 43 0.7 0.9
Death due to diseases of the circulatory system 22 47.8 7.5 10.1
Neurological disorder 1 2.2 0.3 0.5
Infectious and parasitic diseases 2 43 0.7 0.9
Neoplasm 6 13.0 2.0 2.8
Suicide (indirectly related with pregnancy) 4 8.7 1.4 1.8
Other causes of death 8 17.3 2.7 3.7
Coincidental Causes 68 100.0 23.2 -
Death due to diseases of the circulatory system 5 7.4 1.7 -
Neurological disorder 1 1.5 0.3 -
Infectious and parasitic diseases 1 1.5 0.3 -
Neoplasm 2 2.9 0.7 -
Femicide (Murder) 6 8.8 2.0 -
Suicide 3 4.4 1.0 -
Injury 6 8.8 2.0 -
Poisoning 6 8.8 2.0 -
Road traffic accident 32 47.1 10.9 -
Other causes of death 7 10.3 2.4 -
Pregnancy related but undetermined 7 100.0 2.4 -
Suicide 1 143 0.3 -
Unspecified cause of death 5 71.4 1.7 -
No information 2 28.6 0.7 -
Total 293 100.0 100.0 100.0
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Other important obstetric causes were found in 15.7 percent of the maternal deaths.
These were mainly embolism (7.8 percent) which is more likely to occur after caesarean
section, but also sudden cardiac, pulmonary or cerebral dysfunctions as can be associated with
anaesthetic and surgical procedures. A ruptured uterus, which is normally the result of
delayed management of obstructed labour, was in 1.4 percent cause of a maternal death.
Pregnancy related infections, predominantly puerperal sepsis, caused death in 4,6 percent. 1,8
percent of the mothers died due to a problem of early pregnancy such as septic abortion or
ectopic pregnancy. In 10.1 percent the cause of maternal death remained unspecitied (ICD-10
Code 095) due to a lack of more detailed information from patient file and/or family of the
deceased.

The biggest share of indirect maternal deaths (10.2 percent of all maternal deaths and
7.5 percent of all PRDs), where an underlying condition is aggravated by the pregnancy, were
diseases of the circulatory (cardio-vascular and cerebro-vascular) system.

These diseases were also important coincidental causes of pregnancy related death
which is not surprising since conditions of the circulatory system constituted at the same time
one of the leading causes of general female death in this age group (Table 3.5). Almost two
thirds of the coincidental causes of pregnancy related deaths were however accidents, most of
them road traffic accidents. Also femicide (murder) played an important role.

Suicide caused 1.5 percent of all pregnancy related deaths. Half of the suicides could
clearly be identified as direct causes of maternal death because they happened during a
puerperal psychosis or as the consequence of an unwanted or hidden pregnancy. Four suicides
were associated with an aggravated depression which had been diagnosed already before the
pregnancy. They were therefore classified as indirect causes of maternal deaths.. Most of
these suicides could have been prevented if the family had been more attentive. One lady had
had another suicide attempt only a couple of weeks earlier. Three more suicides were
classified as coincidental, for one the pregnancy relation could not be determined.

3.1.3 Time of Maternal Deaths and Condition for Baby/Fetus/Embryo

Table 3.6 specifies the time period during which pregnancy related deaths have
occurred and the condition of the child. 38 percent of all mothers died during the ante-partum
period, half of them before and half of them after the 22nd week of pregnancy. There is no
international consensus on the definition of the time period for early and late pregnancy. Late
pregnancy is the period during which the foetus has a realistic chance to survive if premature
delivery takes place. The 22nd week was chosen as this is the definition which is commonly
used in Turkey. Furthermore, the death of any embryo before the end of week 22 was defined
as abortion, irrespective whether the embryo was actually been expelled or died with the
mother. A foetus older than 22 weeks and never born due the death of the mother was defined
as intra-uterine death. By far the majority of ante-partum deaths were due to accidents and
other external conditions hence coincidental.
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Nine percent of women died during the delivery, 54.1 percent post-partum. 20.9
percent of the women died during the first postpartum day. Adding those who died
intrapartum, it brings the total deaths within 24 hours either during or after delivery to 30
percent. More mothers died during the first postpartum day in rural areas as compared to
urban settings (12.6 percent and 27.8 percent respectively).

Table 3.6 Time of pregnancy related death and condition for baby/fetus/embryo by
type settlement

Urban  Rural = Total Number
Time of maternal death
Ante-partum period 438 31.5 37.0 108
Ante-partum during early pregnancy 18.8 16.0 17.1 50
Ante-partum during late pregnancy 25.0 15.4 19.9 58
Intra-partum period 10.2 7.4 8.9 26
Post-partum period 46.1 61.1 54.1 158
0-2 hrs 0.8 5.6 34 10
2-12 hrs 10.2 15.4 13.0 38
12-24 hrs 1.6 6.8 4.5 13
24-48 hrs 7.8 1.9 4.5 13
48 hrs - 1 week 13.3 8.0 10.3 30
> 1 week 12.5 23.5 18.5 54
Condition for baby/fetus/embryo
Live birth - still alive 423 42.7 42.7 125
Live birth - died later 6.2 3.7 45 13
Stillbirth 6.9 15.9 11.8 35
Intra-uterine death 20.8 134 16.7 49
Abortion 15.4 15.9 15.7 46
Ectopic 2.3 0.0 0.9 3
Unknown 6.2 8.5 7.6 22
Total 100.0 100.0 100.0 293

Overall 47.2 percent of all pregnancies ended with a live birth. 4.5 percent of the
babies died unfortunately after they were born. 12 percent were delivered as stillbirths.
Approximately 17 percent were intra-uterine deaths, 16 percent abortions, 1 percent ectopic
pregnancies. In 8 percent the condition could not be established due to the lack of further

information.
Table 3.7 Time of pregnancy related death and condition for baby/fetus/embryo

Live Live Intra-

birth-still birth- uterine
Timing of outcome for mother alive died later  Stillbirth death  Abortion Ectopic Unknown Total
Antepartum during early pregnancy 0.0 0.0 9.3 0.0 83.3 5.6 1.9 50
Antepartum during late pregnancy 8.6 0.0 8.6 74.1 0.0 0.0 8.6 58
Intrapartum 46.2 3.8 30.8 15.4 0.0 0.0 3.8 26
Postpartum 66.7 7.7 11.5 3.8 0.0 0.0 10.3 158
Total 42.7 4.5 11.8 16.7 15.7 0.9 7.6 293
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All early pregnancies ended with either an abortion or as ectopic. During late
pregnancy 8.6 percent of the babies survived, 8.6 percent were stillbirths, almost 75 percent
died in the uterus together with the mother. For mothers who died during delivery half of the
babies survived. In the case of post-partum death of the mother two thirds of the babies were
alive, independently of how long after delivery the mother had died (Table 3.7).

3.1.4 Place of Delivery and Place of Death

Comparing data on place of delivery and place of death (Table 3.8) it is important to
recall that not all women who died from a pregnancy related cause could ever deliver a baby.
In the previous chapter we showed that roughly 60 percent of the pregnancies ended with a
delivery, either a life or a stillbirth. Nineteen percent of the mothers delivered at home, 68
percent came to a health facility for delivery. For 13 percent no information on the exact place
of delivery was available. Only a small number (2.8 percent) of those who had come to a
health facility had their delivery in a primary level facility such as a health house, where no
comprehensive obstetric emergency care provision exists. Most deliveries (50 percent of all
PRDs) took place on secondary care level in either a general state hospital or a specialised
mother and child hospital. In 15 percent birth was given in a tertiary level teaching or
university hospital.

Table 3.8 Place of delivery and place of death according to level of care

Place of delivery Number Percent
Home 44 18.9
Health facility primary level 6 2.8
Health facility secondary level 115 50.0
Health facility tertiary level 35 15.4
Unknown 30 12.9
Total 230 100.0
Place of death

Home 62 21.0
Health facility primary level 0 0.0
Health facility secondary level 93 31.7
Health facility tertiary level 83 28.3
On way to health facility or on refferal 30 10.4
Accident, outside the house 23 7.8
Unknown 2 0.8
Total 293 100.0

For the place of death of the mother the overall pattern was quite similar: Twenty-one
percent died at home and 70 percent in a health facility. The distribution to the three levels of
care however differs since often mothers were referred to the next higher level of care.
Consequently none of the women died on primary level, 32 percent on secondary level and 28
percent on tertiary level. Tenpercent died on the way to a health facility or during referral in
an ambulance. Eight percent died due to an accident outside the house, all of these were
women with a coincidental cause of pregnancy related death (Table 3.8).
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3.1.5 Type of Delivery and Management of Complications

Table 3.9 shows that out of the total number of deliveries 51.5 percent were normal
vaginal deliveries, in 48.5 percent a caesarean section was performed and 1 percent ended
with a vacuum extraction. We had also asked the type of delivery for the pregnancy preceding
the one which ended fatally. Here the rate of caesarean sections was much lower, 15.6 percent
vs. 84.4 percent normal vaginal deliveries. This was expected since the pregnancy which had
ended with the death of the mother was likely to be more problematic. But the caesarean
section rate for the previous pregnancy was also lower than what had been found by TDHS-
2003 (21.2 percent were caesarean section).

Table 3.9 Percent distribution of index live and stillbirths and
previous live births from NMMR by type of delivery compared to

TDHS-2003
Delivery by Normal
Caesarean Vaginal Number of
Section Delivery births
NMMR index 48.5 51.5 195
NMMR previous 15.6 84.4 108
TDHS-2003 21.2 78.8 4,132

Table 3.10 Decision and indications for ceaserian section

Decision/indication Number Percent
Decision for Caesarean Section

Elective 26 26.8
Emergency 68 70.1
Unknown 3 3.1
Total 97 100.0
Indications for Caesarean Section

Foetal distress 15 15.2
Prolonged labour 2 2.0
Pre-ecclampsy 32 32.8
Antepartum Haemorraghe 12 11.9
Previous Caesarean Section 5 5.0
Twins 6 6.3
Breech position 4 43
Other child related problem 7 6.9
Other mother related problem 9 9.1
By choice 3 34
Unknown 3 3.1
Total 97 100.0

When we looked in detail at the condition under which the decision for the caesarean
section had to be taken (Table 3.10) almost 70 percent were emergencies like eclampsy, foetal
distress or severe ante-partum haemorrhage which did not allow for any delay, while in only
30 percent the caesarean section were elective. The main indication was with 32.8 percent
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eclampsy, followed by foetal distress (15.2 percent) and ante-partum haemorrhage (11.9
percent). Other indications were twin deliveries (6.3 percent), previous caesarean section (5.0
percent), breech position of the baby (4.3 percent), prolonged labour (2.0 percent), other
mother related problems like pre-existing chronic diseases (9.1 percent) and other child
related problems such as pre-maturity (6.9 percent). In only 3.4 percent the decision was taken
by choice.

We also evaluated the kind of management of the post-partum haemorrhage which is
the most severe and at the same time most frequent post-partum complication of normal
vaginal deliveries as well as caesarean sections. In about 20 percent no action was taken. 20
percent of the women received blood transfusions and in 50 percent the decision for a surgical
intervention was for re-laparatomy, ligation of arteries or hysterectomy.

3.1.6 Biomedical Contributors for Maternal Deaths

Biomedical risk factors are conditions or behaviours present during pregnancy which
might increase the risk of an adverse pregnancy outcome. In the NMMR, we considered age
less than 18 or greater than 34, parity greater than four, twin pregnancy, the presence of
diseases including diseases of the circulatory system, endocrine or metabolic diseases, mental
or behavioral disorder, neurological diseases, other diseases and conditions, or of previous or
chronic hypertensive disorder, anemia, smoking, or obesity. Table 3.11.1 and Figure 3.5 show
that almost 65 percent of the women had at least one biomedical risk factor--27 percent had
only one single risk factor and 38 percent had multiple factors. However, over a third had no
known risk factors, and many of the biomedical risk factors only increase risk very slightly,
for example, if we look specifically at NMMR data, women aged 15-19 were 20 percent more
likely to die than women in the lowest risk group (those aged 20-24), but were 44 percent less
likely to die than women in so-called “low risk group” aged 20-34.

Table 3.11.1 also shows the general distribution of biomedical risk factors of mothers
who died from a pregnancy related cause as found in the different NUTS-1 regions and also
according to urban and rural background. There seems to be a certain correlation between
level of maternal mortality and the prevalence of biomedical risk factors. Particularly women
with multiple risks are more likely to be found in regions with higher maternal mortality. No
major differences were seen between rural and urban populations.
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Figure 3.5 Percentage distribution of maternal deaths by biomedical risk factors
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Table 3.11.1 Percentage distribution of biomedical contributors by region and type of settlement for
maternal deaths in Turkey

Regions No risk Single risk ~ Multiple risk Total Number
Istanbul 54.5 27.3 18.2 100.0 11
West Marmara 37.5 62.5 0.0 100.0 8
Aegean 46.2 38.5 15.4 100.0 26
East Marmara 72.7 27.3 0.0 100.0 11
West Anatolia 40.0 40.0 20.0 100.0 5
Mediterranean 36.0 36.0 28.0 100.0 26
Central Anatolia 100.0 0.0 0.0 100.0 6
West Black Sea 0.0 36.4 63.6 100.0 11
East Black Sea 50.0 0.0 50.0 100.0 17
Northeast Anatolia 16.0 28.0 56.0 100.0 25
Central East Anatolia 17.4 8.7 73.9 100.0 23
Southeast Anatolia 28.6 28.6 42.9 100.0 49
Urban 344 29.2 36.5 100.0 95
Rural 36.1 254 38.5 100.0 123
Total 353 27.1 37.6 100.0 218

64 | Results of Quantitative Study



Table 3.11.2 Frequency of biomedical contributors (risks factors) for
pregnancy related deaths independent of risk category"” in Turkey

Maternal
Risk Categories PRDs deaths
Age <18 and >34 28.7 28.4
Parity>4 26.4 23.9
Previous or chronic hypertensive disorder 13.0 133
Dieseases of circulatory system 4.8 5.0
Endocrine and metabolic diseases 5.5 6.9
Anemia 2.7 3.7
Obesity 1.7 23
Smoking 2.0 1.4

“Present as risk factor among 293 pregnancy related deaths and 218 maternal deaths.

A common risk factor is young or older age the mother. The literature suggests that
young women have an increased risk of pre-eclampsia and obstructed labour. Above the age
of 34, a number of different patho-physiologies, like hypertensive or metabolic disorders, may
develop or exist without being recognised. Among the 293 women who died during
pregnancy, 29 percent belonged to a high risk age-group, including three women aged below
18 years (Table 3.12.1 and 3.12.2). Another common risk factor is the parity of the woman
i.e. the number of times she had previously already been pregnant. Above a parity of 4 the
maternal organism can no longer easily adjust to the physiological and patho-physiological
changes which occur during pregnancy. The risk of severe post-partum haemorrhages
increases with higher parity. More than 26 percent of all mothers who died during the period
of the NMMR had a history of more than 4 previous pregnancies.

The next most prevalent biomedical risk factor was previous or chronic hypertensive
disorder (13.0 percent). Other diseases of the circulatory system existed in 4.8 percent, usually
heart problems which were congenital or had developed due to a previous infection.
Endocrine and metabolic disorders like diabetes were reported in 5.5 percent, followed by
anaemia (2.7 percent) and obesity (1.7 percent). Smoking was mentioned in 2 percent of all
pregnancies. Whereas the comparison of single and multiple risk categories (Table 3.12.1 and
3.12.2) suggest that biomedical risk factors were more often found with women who died of
direct or indirect maternal cause, the pattern of those factors appears to be the same for both
the maternal and the coincidental causes. No information exists on the number HIV+ mothers
which would also be a risk factor but might be low in Turkey.
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Table 3.12.1 Biomedical contributors for maternal deaths in Turkey

Number of Percentage of

maternal maternal

Risk Categories deaths deaths
No risk category 77 35.4
Single risk category 60 27.5
Only age >34 10 4.7
Only age <18 1 0.4
Only parity>4 12 55
Dieseases of circulatory system 3 1.3
Previous or chronic hypertensive disorder 7 33
Endocrine and metabolic diseases 2 0.7
Anemia 5 2.5
Smoking 1 0.3
Obesity 5 2.5
Other diseases and conditions 14 6.3
Multiple risk category 81 37.1
Age >34 & parity>4 25 11.6

Previous or chronic hypertensive disorder & other diseases 5 2.3
Other diseases&endocrine and metabolic diseases 5 2.2
Age >34 & prev. or chr hyp. disord. & other diseases 4 1.9
Smoking& previos or chronic hypertensive disorder 3 1.6
Parity>4 & previos or chronic hypertensive disorder 3 1.6
Age > 34 &dieseases of circulatory system 3 1.6
Age >34&other diseases 3 1.4
Age >34&parity>4 &other diseases 3 1.2
Age >34&twin pregnancy 2 1.1
Previous or chronic hypertensive disorder & endocrine and metab. 2 1.1
Twin pregnancy& smoking 2 1.1
Age>34&parity>4&prev.or chr. hyp.dis.&end.andmet.dis.&oth. dis. 2 1.0
Age >34 & previous or chr. hyp.disord &twin pregnancy 2 1.0
Diseases of circ. sys.&endocrine and metabolic diseases 2 0.9
Age >34 & parity>4 &anemia 2 0.9
Age <18 & mental and behavioural disorder 2 0.9
Age <18 & parity>4 & dieseases of circulatory system 2 0.9
Parity>4&other diseases 1 0.7
Parity>4&endocrine and metabolic diseases 1 0.7
Anemia&other diseases 1 0.5
Other diseases&previous or chronic hypertensive disorder 1 0.4
Age<18&parity>4 &diseases of circulatory system&other diseases 1 0.4
End.met.dis&mental and behavioral disord.& neurological diseases 1 0.3
Total 218 100.0
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Table 3.12.2 Biomedical contributors for pregnancy related deaths in Turkey

Number of  Percentage of

pregnancy pregnancy
Risk Categories related deaths  related deaths
No risk category 124 42.2
Single risk category 71 24.1
Only age >34 20 6.8
Only age <18 1 0.3
Only parity 13 4.4
Dieseases of circulatory system 3 1.0
Previous or chronic hypertensive disorder 7 24
Endocrine and metabolic diseases 2 0.5
Anemia 5 1.9
Smoking 1 0.3
Obesity 5 1.8
Other rare diseases and conditions 15 5.0
Multiple risk category 99 33.7
Age >34 & parity 34 11.7
Previous or chronic hypertensive disord. & other rare diseases 5 1.7
Other rare diseases&endocrine and metabolic diseases 5 1.6
Age >34&parity&dis.circ.syst.&prev.chr.hyp.dis.&end.met.dis. 4 1.4
Age >35 & prev. or chr hyp. disord. & other rare diseases 4 1.4
Smoking&previous or chronic hypertensive disorder 3 1.2
Parity & previous or chronic hypertensive disord. 3 1.2
Age > 35 &dieseases of circulatory system 3 1.2
Age >34 &other rare diseases 3 1.0
Age >34 &parity & other rare diseases 3 0.9
Age >34 &twin pregnancy 2 0.8
Prev. or chronic hypertensive disord.&endocrine and metab. 2 0.8
Twin pregnancy&smoking 2 0.8
Age>34&parity&prev.orchr.hyp.dis.&end.andmet.dis.&rare dis. 2 0.7
Age >34&prev. or chr. hyp.disord & twin pregnancy 2 0.7
Diseases of circ. sys. & endocrine and metabolic diseases 2 0.7
Parity&prev. or chronic hypertensive disord. & other rare 2 0.7
Age >34 &parity &anemia 2 0.7
Age <18 & mental and behavioral disord. 2 0.7
Age <18 & parity&dieseases of circulatory system 2 0.6
Parity & endocrine and metabolic diseases 1 0.5
Parity & other rare diseases 1 0.5
Anemia &orher rare diseases 1 0.4
Age <18 & mental and behav. disord.& neurological diseases 1 0.4
Age <18 & neurological diseases 1 0.3
Other rare diseases&previous or chronic hypertensive disorder 1 0.3
Age <18 & parity&dis.circ.syst.&other rare diseases 1 0.3
End.met.dis&mental and behav. disord.& neurological diseases 1 0.3
Total 293 100.0
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3.1.7 Avoidable Factors Contributing to Maternal Deaths

Table 3.13.1 and Table 3.13.2 present the sub-standard care factors for pregnancy
related and maternal deaths respectively. Women died due to causes related with pregnancy
have more than one factor contributing to death. In NMMR, one or more avoidable factors
contributed to 49.3 percent of pregnancy related deaths compared to 61.6 percent of maternal
deaths. In the urban areas, avoidable factors contributed to 46.3 percent of pregnancy related
deaths, as opposed to 51.8 percent in the rural areas. Household and community factors were
the most frequent avoidable factors in both urban and rural areas (26.1 and 32.7 percent
respectively), in particular delay in recognizing problems and in seeking medical care and the
absence of antenatal care. In terms of health provider factors, poor diagnosis and management
by obstetrician was significant contributors to pregnancy related deaths. Health facility
factors, on the other hand, played a relatively minor role in contributing to maternal deaths.

Three categories of avoidable factors, health service provider factors, health service
supply factors household and community factors are discussed in the following sections.

3.1.7.1 Health Service Provider Factors

NMMR found that health service provider factors were significant avoidable factors,
contributing to 10.3 percent of pregnancy related deaths. When only maternal deaths are
considered, the contribution of health service provider factors to maternal deaths increases to
13.7 percent. Among health service provider factors, failure of early diagnosis, inadequate
management by obstetricians and poor quality of antenatal care contributed more compared to
other health service provider factors.

On the primary care level of the health system, sub-standard care by general
practitioners and by midwives appears to be significant avoidable factors, contributing to 7-11
percent of pregnancy related deaths. Typical problems were failed diagnosis of chronic heart
diseases at times despite of several antenatal care visits which had taken place. Also signs of
imminent suicide were not recognized. In some occasions however mandatory treatment or
hospital admission was refused by the woman or her family. The contribution of poor referral
practices from primary to secondary care level, in terms of when and where to refer patients,
was very limited (1.7 percent) as opposed to other factors. This is also underlined by the fact
that no mother died in a primary level health facility.

Mis-diagnosis and mis-management on secondary care level was found in 15 or 20
percent respectively of all pregnancies as compared to 2 or 6 percent respectively on tertiary
care level. This difference does however not reflect that 53 percent of all deliveries take place
in secondary level health facilities as opposed to 14 percent in a teaching or university
hospital. Tragic situations where sub-standard care was involved includes cases like failed
diagnosis of eclampsy and consequently delayed caesarean section, early discharge despite of
post-partum hypovolemia, a post operative abdominal abscess and an unrecognised
perforation of the uterus during dilation and curretage (D&C).
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Similarly to referals from primary to secondary level frequent referrals took place
between secondary to tertiary level. Communication problems between referal levels were
rarely seen. They contributed to the death of a mother in 2.7 percent of all pregnancies.
However it appeared that in a number of situations the decision to refer was taken even
though the condition of the mother would have demanded for immedi