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ABSTRACT

Reproductive health is a crucial part of general health and a central feature of human
development. Since gaining global attention at the 1994 International Conference on
Population and Development (ICPD), the importance of reproductive was reaffirmed as
one of the eight goals of Millennium Development Goals (MDGs), and in the post-2015
development agenda. This thesis addresses the key issues of public health affecting
childbearing women and the older people. Universal access to reproductive health,
reducing maternal deaths and non-communicable diseases (NCDs) are among the main
targets of the new agenda for the global Sustainable Development Goals (SDGs) 2015-
2030. The objectives of the thesis are:

1. To investigate problems relating to reproductive health and NCDs,

2. Toexamine the correlates and risk factors of reproductive health outcomes and NCDs
that are of public health concerns,

3. Toevaluate the barriers to the utilization of health services in the developing countries,
and

4. To put forth recommendations for policy and research.

The objectives are partially achieved through the writing of five essays listed below. A

comprehensive review of the literature was carried out to complete the thesis.

1. Proximate Determinants of Fertility in Peninsular Malaysia

2. Medical Students’ Attitudes toward Abortion Education: Malaysian Perspectives

3. Correlates of and Barriers to the Utilization of Health Services for Delivery in South

Asia and sub-Saharan Africa
4. Ethnic and Gender Differentials in Non-communicable Diseases and Self-rated

Health in Malaysia

5. The Debilitating Effects of Chronic Diseases among the Oldest Old in China



An analysis of the proximate determinants of fertility indicate that marriage
postponement and contraceptive use are the two most important factors affecting fertility,
but breastfeeding and abortion also play a role in fertility reduction. Abortion is a serious
public health issue, and it poses high risks to the health and life of women. A survey on
medical students in Malaysia showed that 9 out of 10 students wanted more training on
the general knowledge and legal aspects of abortion, and pre- and post-abortion
counseling. Hence, there is a need to incorporate abortion education in the curriculum of
medical schools. Unmet need for contraception remains at a high level in some
developing countries. The reproductive health needs of couples and adolescents need to
be given more attention. The national family planning program needs to be revitalized to
provide services beyond family planning such as infertility treatment and bio-medical
research. A family policy is also needed to foster family development and to advocate for
family friendly work environment for work-life balance. Chronic diseases are rising
rapidly, affecting people of all ages, especially the older people. Preventive, protective
and rehabilitative measures must be taken to reduce these diseases. The root cause of the
chronic diseases, including modifiable factors such as unhealthy life style and diet must
be addressed. There exists wide gaps in the utilization of health services. Efforts must be
made to overcome supply-side and demand-side barriers. The thesis concludes by putting

forth some recommendations for policy and future research.



ABSTRAK

Kesihatan reproduktif adalah komponen yang penting dalam kesihatan umum dan ciri
utama dalam pembangunan insan. Sejak menerima perhatian sedunia di Persidangan
Antarabangsa mengenai Kependudukan dan Pembangunan pada tahun 1994, kepentingan
kesihatan reproduktif disahkan semula sebagai salah satu daripada lapan matlamat
Matlamat Pembangunan Alaf (2000-2015), dan dalam agenda pembangunan pasca-2015.
Tesis ini meliputi isu-isu utama kesihatan awam yang menjejaskan wanita yang
melahirkan anak dan warga tua. Akses sejagat kepada kesihatan reproduktif,
mengurangkan kematian ibu bersalin dan penyakit tidak berjangkit adalah antara sasaran
utama agenda baru untuk Matlamat Pembangunan Lestari Sedunia (2015-2030). Objektif
tesis ini adalah:

1. Menyiasat masalah berkaitan dengan kesihatan reproduktif dan penyakit tidak
berjangkit,

2. Mengkaji faktor hubung kait dan faktor risiko yang mempengaruhi kesihatan
reproduktif dan penyakit tidak berjangkit,

3. Menilai halangan kepada penggunaan perkhidmatan kesihatan di negara membangun,
dan

4. Mengemukakan cadangan bagi dasar dan penyelidikan.

Objektif tesis ini sebahagiannya dicapai melalui penulisan lima esei seperti yang

disenaraikan di bawah. Selain itu, sorotan literatur secara menyeluruh dilakukan untuk

melengkapkan tesis ini.

1. Penentu Langsung Fertiliti di Semenanjung Malaysia

2. Sikap Pelajar Perubatan terhadap Pendidikan Pengguguran: Perspektif Malaysia

3. Faktor dan Hubung Kait dengan dan Halangan kepada Penggunaan Perkhidmatan

Kesihatan untuk Bersalin di Asia Selatan dan sub-Sahara Afrika



4. Perbezaan Etnik dan Jantina dalam Penyakit Tidak Berjangkit dan Persepsi Kesihatan

Diri di Malaysia
5. Kesan Teruk Penyakit Kronik ke atas Warga Tertua di China

Analisis penentu langsung fertiliti menunjukkan bahawa kahwin lewat dan
penggunaan kontraseptif adalah 2 faktor yang paling penting dalam mempengaruhi
fertiliti, tetapi penyusuan anak dan pengguguran juga memainkan peranan dalam
pengurangan fertiliti. Pengguguran adalah isu kesihatan awam yang serius, dan ia
menimbulkan risiko tinggi kepada kesihatan dan kesejahteraan wanita. Satu kajian ke atas
pelajar perubatan di Malaysia menunjukkan bahawa 9 daripada 10 pelajar ingin mendapat
lebih latihan mengenai pengetahuan am dan aspek undang-undang terhadap pengguguran,
dan kaunseling sebelum dan selepas pengguguran. Oleh itu, terdapat keperluan untuk
menggabungkan pendidikan pengguguran dalam kurikulum sekolah perubatan.
Keperluan penggunaan kaedah kontraseptif yang tidak dipenuhi kekal pada tahap yang
tinggi. Keperluan kesihatan reproduktif di kalangan pasangan dan remaja perlu diberi
lebih perhatian. Program perancangan keluarga kebangsaan perlu digiatkan semula untuk
menyediakan perkhidmatan lain seperti rawatan kemandulan dan penyelidikan bio-
perubatan. Dasar keluarga juga diperlukan untuk memupuk pembangunan keluarga dan
untuk menyokong persekitaran kerja yang mesra keluarga untuk keseimbangan kerja dan
kehidupan keluarga. Penyakit kronik yang semakin meningkat dengan pesat telah
menjejaskan rakyat semua peringkat umur, terutama warga tua. Langkah pencegahan,
perlindungan dan pemulihan diperlukan untuk mengurangkan penyakit ini. Punca
penyakit kronik, faktor-faktor penyebab yang boleh diubahsuai seperti gaya hidup yang
tidak sihat dan diet perlu ditangani. Memandangkan jurang yang luas dalam penggunaan
perkhidmatan kesihatan, usaha perlu diambil untuk mengatasi faktor yang menghalang
dari segi penawaran dan permintaan. Tesis ini diakhiri dengan memberi beberapa

cadangan bagi dasar dan kajian masa depan.

Vi
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CHAPTER 1: INTRODUCTION

1.1 Prioritizing Reproductive Health

According to the United Nations (UN), “reproductive health is a crucial part of general
health and a central feature of human development. It is a reflection of health during
childhood, and crucial during adolescence and adulthood, sets the stage for health beyond
the reproductive years for both women and men, and affects the health of the next
generation” (UN, 1994, 2014). Reproductive health gained global attention with the
adoption of a 20-year Programme of Action (PoA) at the 1994 International Conference
on Population and Development (ICPD). The PoA devoted one chapter on reproductive
health to put forth the basis for actions and suggested a host of actions to achieve six
clearly stated objectives, one of which is to “help couples and individuals meet their
reproductive goals in a framework that promotes optimum health, responsibility and
family well-being, and respects the dignity of all persons and their right to choose the

number, spacing and timing of the birth of their children” (UN, 1994, 2014).

The 1994 ICPD PoA was adopted at a time when the world had changed in ways that
created important new opportunities for addressing population and development issues.
Notably, there had been major shifts in attitude with regard to reproductive health, family
planning and population growth, resulting, inter alia, in the new comprehensive concept
of reproductive health, including family planning and sexual health. The PoA provided a
framework for the formulation and implementation of policies and programs affecting
population and development. These policies and programs called for a new strategy that
emphasized on the linkages between population and development to meet the needs of

individuals rather than on achieving demographic targets (UN, 1994). Actions to be taken



by individual countries included making accessible through the primary health care
system a full range of reproductive health services, including family planning, education
and services for prenatal care, safe delivery and post-natal care; prevention and
appropriate treatment of infertility; prevention of abortion and management of the
consequences of abortion; treatment of reproductive tract infections; sexually transmitted
diseases and other reproductive health conditions. Reproductive health, as defined in the
PoA and adopted by World Health Organization (WHO), is a state of complete physical,
mental and social well-being and not merely the absence of disease or infirmity, in all
matters relating to the reproductive system and to its functions and processes. Hence,
reproductive health extends beyond the traditional maternal and child health to cover
family planning, adolescent sexuality and reproductive health, induced abortion, sexually
transmitted infection (including HIV/AIDS), domestic/gender violence, infertility, male

responsibility and participation, and education and counseling (United Nations, 1994).

At the UN Millennium Summit in 2000, the world leaders reaffirmed their
commitments to achieve universal access to reproductive health, as set out in the
Millennium Development Goals (MDGs) targets under MDG 5, with specific targets to
reduce maternal mortality ratio (MMR) by three quarters between 1990 and 2015, through
achieving universal access to reproductive health, including family planning. These
MDGs targets reinforce the centrality of reproductive health and reproductive rights in
improving maternal and infant health. Improving maternal health is also a key to

achieving MDG 4 of reducing child mortality.



As the MDGs came to a close, world leaders adopted a new post-2015 development
agenda — a global plan of action, consisting 17 Sustainable Development Goals (SDGs)
and 169 targets for the period 2015-2030, to build on the MDGs and complete what these
did not achieve. Under the new agenda, the UN, WHO and all partner organizations
recommit to the full realization of all the MDGs, including Goal 5 on maternal health to
ensure universal access to sexual and reproductive health care services, including family
planning, information and education. SDG Goal 3 is to ensure healthy lives and promote
well-being for all ages, underpinned by 13 targets. Almost all of the other 16 SDGs impact

or are impacted by health.

Target 3.1 of SDG is aimed at reducing maternal mortality, and both targets 3.7 and
5.7 are to ensure universal access to sexual and reproductive health services, which fell
short of the MDGs. The rapid rise of non-communicable diseases (NCDs) and the
devastating impact of these diseases was duly recognized and hence target 3.4 is aimed

at reducing these diseases.

1.2 The State of Reproductive Health and Non-communicable Diseases (NCDs)

1.2.1 Reproductive Health

The demographic, social, economic, technological, environmental and geo-political
changes that began in the 20" century have continued into the new millennium. Many
developing countries have followed the pathways of the developed countries in the
demographic transition within a much shorter period. This was made possible by the
rising standard of living, improvement in health infrastructures and better access to

reproductive health services, including family planning. However, the least developed



countries, mostly in Africa are still grappling with the problems posed by high fertility

and high rate of population growth.

Of the MDG targets, maternal health target was one of the most off-track. Hence, there
is a need to step up efforts with stronger political will and backing. Between 1990 and
2013, maternal mortality ratio declined by 45 percent globally. Despite this progress,
every day about 800 women die during pregnancy or from childbirth-related
complications. In the countdown to 2015, the 75 percent reduction in maternal health is
still widely off-track, and the target of achieving universal access to reproductive health
is also experiencing slow progress in the low-resource setting (Tsui, 2012; UN, 2015b).
MMR remained more than twice as high as the target of 95 maternal deaths per 100,000
births. Studies show that antenatal visits and delivery by a skilled birth attendant (SBA)
are important in reducing the burden of maternal morbidity and mortality (Mpembeni et
al., 2007; Islam, Islam & Yoshimura, 2014; Worku, Yalew & Afework, 2014; Wilunda
et al., 2015). The target of universal access to reproductive health was also off-track as
one in four babies worldwide was delivered without skilled care. Moreover, wide
disparity in the utilization of health services exists at the various levels. The 2015 MDGs
Report highlighted a 31 percentage-point gap between urban and rural areas in the

coverage of births attended by skilled health personnel (UN, 2015a).

Notwithstanding the rise of contraceptive prevalence rate (CPR) from 55 percent in
1990 to 64 percent in 2015 globally, 216 million women (or 12 percent of the married
women in the reproductive age) worldwide had an unmet need for modern methods of
contraception (UN, 2015a). Contraceptive use varies widely across and within region.
CPR remains relatively low in sub-Saharan Africa, at about 28 percent, in contrast to

more than 70 percent in Latin America and the Caribbean, and more than 80 percent in



East Asia. Some 140 million married women, mostly in developing countries would like
to delay or avoid pregnancy, but do not have access to family planning services. About
one in four women in sub-Saharan Africa have unmet need for contraception, and this is
about twice as high as other developing regions, and six times higher than East Asia. The
high unmet need contributes to increasing numbers of unwanted pregnancies, unsafe

abortions and maternal deaths.

Unmet need for contraception contributed to 82 percent of unintended pregnancies in
developing countries (Sedgh et al., 2012). Unwanted pregnancies in turn resulted in
unsafe abortion. WHO defines unsafe abortion as a procedure for terminating a pregnancy
that is performed by an individual lacking the necessary skills, or in an environment that
does not conform to minimal medical standards, or both. The restrictive law in some
countries is among one of the many barriers to access to abortion, which compels women
to turn to unsafe abortion (Department of Reproductive Health and Research, 2011).
Unsafe abortion is a serious public health issue in developing countries. Instead of
preventing abortion, the restrictive laws make it clandestine and unsafe (Sedgh et al.,

2012).

The abortion rate remained flat at around 28 per thousand women in the reproductive
age between 2003 and 2008. Of the estimated 38 million abortions in the developing
countries, 56 percent were unsafe. In Asia, the proportion of unsafe abortion varies from
virtually none in East Asia to 65 percent in South Central Asia. Nearly all (95-97 percent)
abortions in Africa and Latin America were unsafe. Some 47,000 women died of unsafe
abortions in 2008, making up 13 percent of all maternal deaths worldwide (Sedgh et al.,

2012).



Wide disparities in maternal mortality and inequalities in access to and use of
reproductive health services persist within and across regions. Most of the maternal deaths
are concentrated in sub-Saharan Africa and Southern Asia, which together accounted for
86 percent of such deaths globally in 2013. WHO estimated a life time risk of a maternal
death of 1 in 16 in sub-Saharan Africa while it was only 1 in 2,800 in developed countries
(Mpembeni et al., 2007). Only half of pregnant women in developing regions receive the
recommended minimum of four antenatal care visits, and 48 percent of the births in sub-
Saharan Africa and Southern Asia of the births were not attended by trained personnel,
compared to 90 percent in North America, Latin America and the Caribbean, and 100

percent in East Asia.

1.2.2 Non-communicable Diseases (NCDs) — The Major Cause of Disability and

Mortality

The Framework of Actions for the follow-up to the Programme of Action of the
International Conference on Population and Development noted that “the global health
burden shifted towards non-communicable diseases and injuries, while communicable,
maternal, nutritional and neonatal conditions persisted in developing countries” (UN,
2014). According to WHO, “NCDs are one of the major health and development
challenges of the 21% century. NCDs cause human suffering and harm the socio-economic
fabric of countries, particularly in developing countries” (WHO, 2014). The prevalence
rate of NCDs such as chronic kidney disease in the developing countries is much higher
than that of the developed countries (Perkovic et al., 2008). The prevalence of chronic
diseases the developing countries is expected to increase along with rising hypertension

and diabetes (Ito et al., 2008).



In 2012, out of the 56 million deaths worldwide, 38 million were caused by NCDs, and
this is projected to increase to 52 million by 2030, on account of population growth and
improved longevity. Nearly three quarters of these NCD deaths (28 million), and 82
percent of premature NCD deaths occurred in low- and middle-income countries. WHO
figures show that about 40 percent of the mostly preventable NCD deaths were premature,
affecting people under 70 years of age, and this proportion is higher in the developing

countries, at 48 percent.

Four major NCDs accounted for 82 percent of NCD deaths. In 2012, cardiovascular
diseases were responsible for 17.5 million deaths or 46.2 percent of NCD deaths, followed
by cancers (8.2 million, or 21.7 percent of NCD deaths), respiratory diseases, including
asthma and chronic obstructive pulmonary disease (4 million, or 10.7 percent of NCD
deaths) and diabetes (1.5 million, or 4 percent of NCD deaths). Annual cardiovascular
disease mortality is projected to increase from 17.5 million in 2012 to 22.2 million in

2030, and annual cancer deaths from 8.2 million to 12.6 million during the same period.

Understanding the risk factors in NCDs is an important step in the prevention and
control of these diseases. The rise in NCDs is closely linked with unhealthy life style,
such as harmful use of alcohol and tobacco, excess salt/sodium intake and physical
inactivity. In 2012, an estimated 3.3 million deaths, or 5.9 percent of all deaths worldwide,
were attributable to alcohol consumption, and more than half of these deaths resulted
from NCDs. Tobacco use remains the cause of 6 million preventable deaths per year
globally. The global mean intake of salt, estimated at around 10 g daily is twice the level
that would lead to raised blood pressure and increases the risk of heart disease and stroke.
In 2010, 20 percent of adult men and 27 percent of adult women did not meet WHO

recommendations on physical activities (at least 150 minutes of moderate intensity



physical activity per week) to reduce the risk of cardiovascular disease, diabetes, cancer
and all-cause mortality. High blood pressure (HBP) is one of the leading risk factors for
mortality (causing 9 million deaths) and disability (contributing to 7 percent of disease
burden). In 2014, HBP affected 22 percent of adults aged 18 years and over. The global
prevalence of diabetes, a major cause of NCDs, was estimated to be 9 percent in 2014.
Worldwide, obesity has more than doubled since 1980, and in 2014, 11 percent of men
and 15 percent of women aged 18 years and older were obese. Chronic diseases are
closely associated with socio-economic factors. Rural residents and the disadvantaged

groups tend to have higher prevalence of NCDs (Hoang et al., 2007).

Co-morbidity is increasingly prevalent around the world (Hung et al., 2011;
Arokiasamy, Uttamacharya & Jain, 2013). In China, between 48 percent and 86 percent
of older persons who had one NCD also had at least one other sickness (Tey, Lai & Teh,
2016). Diabetes causes premature death and increases the risk of heart disease, kidney
failure, blindness and lower-limb amputation (WHO, 2014). A multi-country study found

that stroke is strongly associated with dementia (Sousa et al., 2009).

As the major cause of deaths, cardiovascular diseases, cancers and astro-intestinal
diseases are responsible for about 38 percent of the global burden of disability in terms
of disability-adjusted life-years (DALYS). An estimated 5 percent of the DALYS is
attributed to alcohol consumption. Musculoskeletal, cardiovascular disease and
neurological disorder contributed most to the burden of disability, and of these diseases,
back pain, peripheral vascular disease and stroke have very high disabling impact,
especially among the oldest old. Other diseases which are less disabling, such as arthritis
and heart disease, contributed substantially to the burden of disability because of their

high prevalence (Sousa et al., 2009; Klijs et al., 2011; Palazzo et al., 2012). In many parts



of the world, dementia contributed most to the burden of disability (Sousa et al., 2009).
A better knowledge of the diseases that contribute to the disability burden will provide
the necessary guides to reduce the burden of disability and to maintain the quality of life.
The growing number of older people who are afflicted with NCD is straining the health
care and social protection systems of the less developed and low income countries. At the
family level, older people who are disabled by NCD require more intensive care and

support. However, family support is diminishing with fertility decline.

The Global NCD Action Plan, including nine global targets and a global monitoring
were adopted by the World Health Assembly in 2013. This action plan has specific targets
for reducing each of the NCDs, by tackling the contributory factors. The global target is
to have a 25 percent relative reduction in overall mortality from cardiovascular diseases,
cancer, diabetes or chronic respiratory diseases. The key barriers to attaining this target
include the lack of a well-functioning civil/vital registration system for monitoring, weak

health system infrastructure and inadequate funding for prevention and control of NCDs.

1.3 Research Objectives

The main objective of this thesis is to study aspects of reproductive health and NCDs
which are the priority areas of the post-2015 SDGs. The specific objectives of this thesis
are:

1. To investigate problems relating to reproductive health and NCDs,

2. Toexamine the correlates and risk factors of reproductive health outcomes and NCDs
that are of public health concerns,

3. Toevaluate the barriers to the utilization of health services in the developing countries,

and



4. To put forth recommendations for policy and research.

To achieve these objectives, this thesis presents the findings from five published
articles — three on reproductive health and two on NCDs, supplemented by salient
findings from an extensive literature review. While the focus of this thesis is on the
developing countries where health problems are more pressing, relevant findings from

the developed countries are cited in the literature review.

The five published articles are as follows:
1. Proximate Determinants of Fertility in Peninsular Malaysia
2. Medical Students’ Attitudes toward Abortion Education: Malaysian Perspectives
3. Correlates of and Barriers to the Utilization of Health Services for Delivery in South
Asia and sub-Saharan Africa
4. Ethnic and Gender Differentials in Non-communicable Diseases and Self-rated
Health in Malaysia

5. The Debilitating Effects of Chronic Diseases among the Oldest Old in China
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1.4 Health Issues Affecting Women and Older People

There is a growing interest in public health research to conceptualize disease aetiology
within a life course framework in studying the long-term effects on chronic disease risk
of physical and social exposures during gestation, childhood, adolescence, young
adulthood and later life (Ben-Shlomo & Kuh, 2002). Studies using the life course health
development framework show that health is a consequence of multiple determinants
operating in nested generic, biological, behavioral, social and economic contexts that
change as a person develops (Halfon & Hochstein, 2002; Shoham, Vupputuri &
Kshirsagar, 2005; Stein, Thompson & Waters, 2005; Batty et al., 2007; Shibusawa &

Padgett, 2009; Crowther, 2012; Angkurawaranon et al., 2015).

The five essays in this thesis are in line with the conceptual framework of the life
course health development, and the scope of reproductive health, encompassing the health

of both gender from "womb to tomb".

The first three articles cover reproductive health affecting women in childbearing ages,
and they come under Goal 5 of MDGs and targets 3.1, 3.7 and 5.7 of Goal 3 of SDGs.
Reproductive health is an integral part of primary health care and it is the responsibility
of the government. The remaining two articles focus on the another target groups under
target 3.4 of SDGs Goal 3, and most of these are older adults who are much more likely

to be afflicted by NCDs, with severe disabling impact.

Research on fertility remains highly relevant. Demographic transition has brought

about profound changes in social structure, accompanied by epidemiological changes.

Fertility has declined to a low level in many developing countries, but it has remained at
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a high level in sub-Saharan Africa. Countries with ultra low fertility are finding ways to
increase it, while those with high fertility are struggling to bring it down. For effective
policy intervention, there is a need to understand the changing roles of each of the

proximate determinants.

In Malaysia, the continuing fertility decline despite the stagnation of contraceptive use
at about 53 percent (or about 33 percent for modern methods) since the mid-1980s has
triggered considerable interest in the reasons behind this phenomenon, such as increase
in abortion, sterility, and out-of-wedlock pregnancy. The first article on “Proximate
Determinants of Fertility in Peninsular Malaysia™ in this thesis was an attempt to provide
some answers to this paradox. The census and survey data were used to fit in Bongaarts'
framework on proximate determinants of fertility to estimate the fertility inhibiting effects
of marriage postponement, contraception and breastfeeding, and to derive the abortion
ratio, as a residual. Results show that marriage postponement and contraceptive use are
the two most important proximate determinants of fertility for all the three main ethnic
groups, although the effects are not uniform. The predicted total fertility rate (TFR) for
Chinese and Malays are 2.9 and 1.6, respectively, compared with the observed level of
3.0 and 1.9. Postpartum infecundability and abortion also play a part in explaining ethnic
fertility differentials. The estimated abortion ratio of 14 per thousand live births from the
model probably represents an under estimate of the true level, as this appears too low as
compared to the average of 28 for Southeast Asia (Department of Reproductive Health
and Research, 2011). The increase in unsafe abortion is partly due to the unmet need for
contraception. Hence, in striving to achieve the target of universal access to reproductive
health service, there is a need to improve family planning services and remove the barriers

to contraceptive use. The importance of contraceptive use is reaffirmed in the SDGs as

12



parts of the health and women's rights targets. Research interest on contraceptive use is

reflected in the proliferation of publication on this topic, as presented in Chapter 2.

Although reliable data on abortion is not available in Malaysia, there are indications
that it is on the rise, as reported in the media. Increase in abortion has contributed to the
rapid fertility decline to replacement level for the total population, and to ultra low level
of below 1.5 among Chinese and Indian Malaysians. In many settings, restrictive abortion
policy and the lack of skilled health personnel have compelled women in need of such
services to go to untrained provider and undergo unsafe abortion. The second article on
“Medical Students’ Attitudes toward Abortion Education: Malaysian Perspectives” is
based on survey on the knowledge and perception of medical students on abortion, as
well as their desire for abortion training and willingness to provide abortion services in
their future practice. Results from the survey show that medical students in Malaysian
universities are slightly more pro-choice than pro-life, and most have expressed an

interest to learn more about abortion, including counseling services.

The MDGs report 2015 shows that the target of universal access to reproductive health
is far from being achieved in some developing counties, as majority of births were not
attended by a skilled health personnel. The third article on utilization of health services
focuses in South Asia and sub-Saharan Africa where MMR remain at a high level. The
high proportion of the births outside a health facility has contributed to the high MMR in
these countries. In all the six countries in this study, women who were less educated and
coming from poorer families, and from the rural areas had higher unmet need for maternal
care services. Inaccessibility and family objections posed as barriers to the utilization of
services. Traditional birth attendants (TBAS) played an important role in delivery, and

they should be integrated into the health system. Increasing the health care utilization will
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require a holistic approach including upgrading the educational attainment, involving the
media and family as well as investing more on health to improve access to the health

services.

The declining fertility has resulted in the population ageing in many developing
countries at a much faster pace than that occurred in the developed countries. These
countries have become aged before becoming rich, and hence are facing serious problems
in meeting the health care needs of the rapidly increasing numbers of older people. The
prevalence of NCDs rises rapidly with advance in age. Hence, the older people represent
another target group (target 3.4 under SDGs) where health care services must be improved.
Articles 4 and 5 examine problems caused by NCD among the older adults in Malaysia
and China respectively. Malaysia's multi-ethnic country presents an excellent setting for
a study of ethnic differentials in NCDs and the impact of these diseases on health and
wellbeing of the people. China has the largest older population aged 60 and over, whose
number is projected to reach 400 million by 2050. The China Longitudinal Health and
Longevity Survey (CLHLS) provides excellent data for in-depth analysis of NCD

affecting the oldest old.

In Malaysia, arthritis, HBP, diabetes, asthma and coronary heart disease (CHD) were
the leading NCDs, in that order. NCDs, especially CHD, have disabling effects on the
elderly. Older females were more likely than males to have arthritis and HBP, but the
reverse is true for asthma. Chinese were least likely to report poor health while Indians
and other indigenous groups were most likely to do so. It is important to promote healthy

lifestyle and to have early detection and intervention of NCDs.
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Cardiovascular diseases were the most common disease among older people in China.
Neurological disorder was less common but it had the most disabling impact. About 10.0
percent, 3.1 percent and 3.1 percent of the older people were disabled by cardiovascular,
musculoskeletal and sensorial diseases. The prevalence of chronic diseases rose sharply
with age, by between 38 percent to as much 533 percent for neurological disorder, as they
grew older by 9 years between 2002 and 2011. All these diseases have resulted in an
increased burden of disability among the oldest old in China. A better health care system

is needed to control and manage chronic diseases.
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

An extensive review of the literature was carried out on topics covered in the five
published articles for this thesis. These topics include fertility analysis, abortion,
utilization of health services for delivery, and non-communicable diseases (NCDs).
Contraceptive use is an important proximate determinant and also an integral part of
reproductive health, as spelt out in the Millennium Development Goals (MDGs) and
Sustainable Development Goals (SDGs), and hence it was also included in the literature

review.

Thousands of articles have been written on each of the five topics. For practical
purposes, the search was limited to topics directly related to this thesis. While the main
focus of the literature review is recent work (2000 onwards) in and on the developing
countries, some of the relevant earlier studies, and studies in the developed world were

also included in the literature review.

2.2 Fertility Analysis

2.2.1 Socio-economic Determinants of Fertility

There is a vast literature on the socio-economic determinants of fertility. The common

socio-economic predictors of fertility are women’s education and employment, place of

residence, family wealth or income. In these studies, fertility level at the macro and micro

level were found to be strongly negatively correlated with educational attainment of
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women and husbands (Shi, 1990; Adamchak & Mbizvo, 1994; Martin, 1995; Mturi &
Hinde, 2001; van Ginneken & Razzaque, 2003; DeRose & Ezeh, 2005; Gubhaju, 2007,
Jones, 2007; Skirbekk, 2008; Jain & Ross, 2012). Higher educated women are more likely
to work in the modern sector where work and maternal roles are incompatible, and they
are also more likely to desire fewer children, have better access to family planning

information and service, as compared to lesser educated women.

An analysis of micro data from the 1970 and 1980 censuses from four Southeast Asian
societies found that women's status contextual variables, particularly modern sector
employment, have the largest and most consistent effect on lowered fertility (Hirschman
& Guest, 1990). Female employment empowers women who place greater priority to
career advancement than childbearing, resulting in fewer children than the non-working
women (Engelhardt, Kogel & Prskawetz, 2004; Céceres-delpiano, 2012; Broeck &
Maertens, 2015). However, a positive employment-fertility relationship emerges as
unemployment induces women to postpone childbearing, and labor market frictions can

generate a positive association between the two variables (Da Rocha & Fuster, 2006).

Urbanization has a negative impact on the fertility level. Urban women tend to have
fewer children than their rural counterparts, even after taking into account other variables
(Bhat & Zavier, 2005; Gubhaju, 2007; Jones, 2007; Veron et al., 2008). The urban-rural
fertility differentials can be attributed to the smaller desired family size among urban

couples, and who have better access to family planning services.
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The relationship between fertility and family income/wealth is inconsistent. In most
studies, fertility is negatively correlated with family wealth or income (Boulier, 1982;
Borg, 1989; Rosenzweig, 1990; Bloom, Canning & Malaney, 2000; Aarssen, 2005; EI-
Ghannam, 2005; Jones & Tertilt, 2006; Bollen, Glanville & Stecklov, 2007). Wealthier
families tend to invest more on children's education, and the trade-off between ‘quality
over quantity’ is an important contributing factor to fertility reduction in the developing
countries that have made great stride in socio-economic development (Anderson &
Kohler, 2013). However, a number of studies have found a positive correlation between
income and fertility (Low, 2001; Micevska & Zak, 2002; Buhler, 2004; Gurmu & Mace,
2008). One explanation for the positive association between income and fertility is that
the pronatalist stance of certain well-to-do segments of the society (Stanford & Smith,
2013). At the macro level, a panel study of 18 Latin American nations for over 45 years
show that in general, childbearing declined during economic downturns (Adsera &
Menendez, 2011). Countries with better social settings or stronger family planning
programs tend to have lower fertility level than those with poorer settings or weaker

programs (Jain & Ross, 2012).

Infant mortality has been found to be positively associated with fertility (Cochrane &
Zachariah, 1983; Betzig, 1997; Cigno, 1998; Akin, 2005; Agus & Horiuchi, 2012; Jain &
Ross, 2012). In high mortality setting, women have more babies to ensure the having the
desired number of living children. Empirical evidence from the developed and developing
countries since 1960 shows that the declining mortality has contributed significantly to
fertility reductions, after a lag of about 10 years (Angeles, 2010). However, the effect of

declining mortality on fertility in the developing counties is diminishing (Aksan, 2014).
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Fertility is also affected by socio-cultural factors. Using data from DHS from 30
countries from Asia, Africa and Latin America, Heaton found that the level of
development, social characteristics and proximate determinants play an important role in
religious differences (Heaton, 2011). The extent of religiosity is important in explaining
fertility levels in developing countries different degrees (Abeynayake, Bomhoff & Lee,
2012). Profound ethnic fertility differentials have also been found in a number of studies

(Amin & Teerawichitchainan, 2009; McNamee, 2009).

2.2.2 Analytical Framework for Proximate Determinants of Fertility

Socio-economic variables can only affect fertility through the intermediate variables,
which are in turn influenced by distal socio-economic, cultural and environmental factors.
In their seminal work, Davis and Blake (1956) proposed an analytical framework that was
later developed into a quantifiable model by Bongaarts (1978) for fertility analysis. The
Davis-Blake framework consists a set of 11 intermediate fertility variables defined as the
factors through which, and only through which, social, economic, and cultural conditions
can affect fertility. These variables are divided into three categories, namely exposure to
intercourse or the exposure to conception or gestation and successful parturition.
Although widely accepted, this analytical framework could not incorporated easily into

quantitative reproductive models (Bongaarts, 1982).

Bongaarts reorganized the intermediate variables and developed a simplified model,
comprising four principal proximate determinants. Using historical data, he found that
these four variables explained 96 percent of the variance of the fertility level of a
population. The four determinants of regulated fertility are the proportion of females

married, the prevalence of contraceptive use, the incidence of induced abortion, and the
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fertility inhibiting effects of breastfeeding. The total fertility rate is expressed as a product
of the four indices measuring their fertility inhibiting effects and total fecundity rate (TF)
with a range between 13 and 17 and a mean of 15.3. The detailed formula is given in the
paper on the Proximate Determinants of Fertility in Peninsular Malaysia in Chapter 3 of

this thesis.

2.2.3 Salient Findings from Applications of Bongaarts' Analytical Framework

Bongaarts' model has been used in hundreds of published articles on proximate
determinants of fertility in different parts of the world over the last four decades (Singh,
Casterline & Cleland, 1985; Onuoha, 1992; Warren et al., 1992; Stover, 1998; Visaria,
1999; Sibanda, A et al., 2003; Kabir, Islam & Patwari, 2005; Moses & Kayizzi, 2007;
Erfani & Mcquillan, 2008; Amin & Teerawichitchainan, 2009; Hammoudeh & Hogan,
2012; Lai & Tey, 2014). Owing to the unavailability of data on induced abortion, the
fertility inhibiting effects of abortion was not estimated in a number of studies (Bongaarts
& Potter, 1983; Singh, Casterline & Cleland, 1985; Onuoha, 1992; Sibanda, Amson et al.,
2003; Baschieri & Hinde, 2007; Erfani & Mcquillan, 2008; Hammoudeh & Hogan, 2012).
In one of the studies, all fetal wastage including miscarriage, abortion and stillbirth was

used instead of abortion (Onuoha, 1992).
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In most of these studies, marriage and contraception were by far the two most
important proximate determinants of fertility, as observed in China (Coale, 1984; Poston
Jr., 1986; Feeney et al., 1989; Kaufman, 1993; Tu, 1995; Zhang, 2004), Nepal (Ross et
al., 1986), Turkey (Koc, Hancioglu & Cavlin, 2008), Malaysia (Tey, Ng & Yew, 2012),
Vietnam (Das, Das & Thi Ngoc Lan, 2013), and Ethiopia (Sibanda, A et al., 2003).
Contraceptive use was the most important proximate determinants of fertility in Central
and South Asia as in the case of Bangladesh (Onuoha, 1992; Kabir, Islam & Patwari,
2005; Kabir et al., 2008); India (Visaria, 1999); Palestine (Hammoudeh & Hogan, 2012);
and Iran (Erfani & Mcquillan, 2008). In contrast, contraceptive prevalence was not an
important proximate determinants of fertility in Africa, but it has been gaining importance
since 1980s (Onuoha, 1992). Declines in contraceptive use and increases in unmet need
for family planning have led to the stalling of sub-groups in Kenya, Tanzania, Uganda

and Zimbabwe (Ezeh, Mberu & Emina, 2009).

The fertility inhibiting effect of breastfeeding is relatively insignificant in Asia in the
more recent years (Erfani & Mcquillan, 2008; Tey, Ng & Yew, 2012). However, it is the
most influential determinant in Tanzania (Kravdal, 2001), Senegal (Onuoha, 1992) and
Egypt (Baschieri & Hinde, 2007). But all these are changing fast. In Senegal, the
magnitude of the change for the period 1978-1986 is greatest in contraceptive use and

least in duration of breastfeeding.

In countries where abortion data are available, studies showed that it is not an important
determinant of fertility in Bangladesh (Kabir, Islam & Patwari, 2005) and India (Visaria,
1999). In an earlier study based on DHS data from 21 developing countries, Johnson and
Hill (1996) showed that abortion was as important as contraceptive use in influencing

fertility in the 1970s.
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There has been significant changes in the relative importance of the proximate
determinants of fertility. An analysis of nationally representative data from Bangladesh
over the period of 1975 to 1999-2000 reveals the emergence of contraception as the
principal determinant of fertility, replacing postpartum lactational infecundability, which
was the most important until early 1990s (Mazharul Islam, Ataharul Islam & Chakroborty,
2004). This finding was confirmed by a recent study which shows that a little more than
half of the births averted in 2011 was due to contraception, up from 8 percent in 1975,
while the proportion of births averted by breastfeeding had declined from 74 percent to
25 percent (Rashedul Islam et al., 2015). In Palestine, contraceptive use and breastfeeding
accounted for about 15.5 percent and 4.5 percent reduction in fertility respectively for the
period 1996- 2006, while marriage postponement resulted in 6.7 percent reduction in
Gaza Strip as compared to a mere 1.9 percent in the West Bank (Hammoudeh & Hogan,

2012).

2.2.4 Limitations of Bongaarts' Model

Bongaarts’ model is rather simplistic. It is based on four principal proximate
determinants and the assumption of a standard TF of 15.3 for all populations. The
simplicity and ease of use of this model is seen to compromise the demographic and
statistical rigor (Moreno, 1991). The applicability of this model in certain settings has
been questioned. The main criticisms of the model are related to pathological sterility,
sexual activities outside marriage, and the availability and reliability of information

pertaining to abortion, as well as use effectiveness of contraception.
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One of the criticisms of the model is the assumption that sexual activities and
childbearing occur only within marriage. In many regions, such as the Former Soviet
Unions and Central and Eastern Europe, where so much childbearing occurs outside of
marriage, it is not correct to use marriage as a determinate of fertility (Heleniak, 2010).
The appropriateness of using contraceptive prevalence rate to measure the fertility
inhibiting effects has been questioned. Reinis (1992) argued that Bongaarts' model does
not work well when 'women employ stopping behavior once they have achieved their
desired family size', and the impact of contraceptive use tends to be under-estimated.

Moreover, values for use effectiveness of methods are fixed rather arbitrarily.

Reliable data on abortion is rarely available. Because of the lack of data or the
assumption that abortion is rare, many studies have not included abortion in the models.
In settings where secondary sterility caused by high rates of sexually transmitted diseases,

there is a need to isolate the effects of pathological sterility on fertility (Heleniak, 2010).

Bongaarts' model puts the TF between 13 and 17 with a mean of 15.3. In many of the
studies, the estimated TF values are outside this range, and vary widely across studies. In
India, Visaria (1999) estimated the mean TF at 11.8 as at 1999, while Jain (1997) put the
TF value at a range of 13.0 to 13.3 for early 1970s. A study using 1997 data found that a
Yemeni woman whose marriage remained intact throughout her reproductive age span,
used no contraception, not gone for induced abortion and did not breastfeed, had the

potential to produce 16.83 children (Saxena, 2005).
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2.2.5 Revised Bongaarts' Model

In revising the model proposed by Bongaarts in 1978 and 1982, Bongaarts and Potter
(1983) attributed the fertility changes to changes in the index of marriage, contraception
and post-partum infecundability, and to changes in the remaining proximate variables -
natural fecundability, spontaneous intra-uterine mortality, and permanent sterility. In this
model, the contribution of each of the marriage, spacing, and limiting components is
measured as the sum of a main effect, i.e. the difference between total fertility due to the
observed change in the corresponding factors, when the other two are held constant; and
the sum of a linear combination of four interactions, or higher-order terms (Bongaarts &

Potter, 1983; Sibanda, A et al., 2003; Erfani & Mcquillan, 2008).

In the revised model by Stover (1998), the main changes are: (i) the use of sexual
activities instead of marriage, making it more applicable in settings where out-of-wedlock
sexual activities are common, (ii) incorporate pathological sterility, (iii) take into account
the overlap between contraceptive use and infecundity, (iv) adjust the overlap between
contraceptive use and postpartum amenorrhea, and (v) change from total fecundity to

potential fertility, fixed at 21, instead of 15.3 for TF in the original model.

2.2.6 Discussion

Notwithstanding its limitations, Bongaarts’ model is a practical tool and conceptually
useful. It is arguably the most widely used tool for assessing the impacts of the proximate
determinants of fertility since its development in 1978 when demographic data were
scarce. Hundreds of studies have applied the model using individual data. The use of a

common tool in analyzing fertility allows for comparisons of the results over time and
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across settings. With the availability of new data from DHS, large scale national surveys
and service statistics, more studies can be carried out to examine the links between each
of the proximate determinants and various socio-economic and cultural and
environmental factors to provide a better understanding of the demographic dynamics for

policy making, as the world braces for low fertility and the attendant consequences.

2.3 Contraception

The availability of contraceptive methods and services has allowed couples to plan for
the number and timing of births. Contraceptive use has contributed to improved
reproductive health and in reducing unwanted pregnancy and maternal mortality.
Contraception is an important proximate determinant of fertility that plays a major role in
fertility reduction in many developing countries (Islam, Mamun & Bairagi, 1998; Balal,

2009; Rahayu, Utomo & McDonald, 2009; Moreland, Smith & Sharma, 2010).

There has been a proliferation of research on contraceptive use by social scientists.
This sub-section provides a brief review of literature on the following topics:
e Trends and differentials in contraceptive use
e Method mix
e Unmet need for contraception and barriers to contraceptive use
e Accessibility and use of contraception among adolescents

e Linkages between family planning and reproductive health
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2.3.1 Trends and Differentials in Contraceptive Use

The most recent data on contraceptive and method mix for each country are compiled
and reported by Population Division of the United Nations (UN) has been updating
contraceptive prevalence rate (CPR) and the method mix for individual countries. World
Contraceptive Use shows that globally CPR had increased from 36 percent in 1970 to 55
percent in 1990, and 64 percent in 2015. Almost all sub-regions, except for those where
contraceptive prevalence was already high in 1990, had recorded an increase in
contraceptive prevalence and a decrease in unmet need for family planning between 1990
and 2010, although the pace of change over time varied between countries and sub-
regions (Alkema et al., 2013; United Nations Population Division, 2015). However, CPR
varied widely across regions and countries from 33 percent in Africa to 75 percent in
Northern America (United Nations Population Division, 2015). An earlier analysis by
Seiber, Bertrand and Sullivan (2007) also found that CPR increased in all regions of the
developing world, reaching 66 percent in Asia and 73 percent in Latin America and the

Caribbean in 2000-2005, but only 22 percent in sub-Saharan Africa.

As of 2014, the CPR was only 6 percent in Chad and 12 percent in Sudan. While China
has registered a very high CPR of 84 percent, the other demographic giant, India, had a
much lower CPR of 55 percent. Many countries have made remarkable progress in CPR,
as in the case of Indonesia and Bangladesh, where CPR had risen from about 8 percent in
the 1970s to around 62 percent in 2014. CPR is higher in developing countries where
contraceptive methods are readily accessible. This is confirmed by a study by Ross et al.
(2002) who found that prevalence is highest in countries where access to female

sterilization, intrauterine device (IUD), pill and condom is uniformly high.
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Sub-Saharan Africa region has the lowest CPR, with pronounced variations in the level
and trend across countries. Using data from Demographic and Health Surveys (DHS),
Creanga et al. (2007) found that CPR has increased substantially in Ethiopia, Madagascar,
Mozambique, Namibia and Zambia but has declined slightly in Kenya, Senegal and
Uganda. Wealth-related inequalities in the met need for contraception have decreased in
most countries, but women in the richest wealth quintile were still more likely than those

in the poorest quintile to practice long-term contraception.

2.3.2 Method Mix

The 2015 World Contraceptive Report indicates that nine out of ten contraceptive users
worldwide rely on modern methods, and these were the methods used by at least three in
four users in 148 countries. However, modern methods constituted less than half of all
contraceptive use in 11 countries mainly in Middle Africa and Southern Europe where

withdrawal and rhythm are widely use.

Female sterilization and IUD are the two most common methods, used by 19 percent
and 14 percent respectively. Among the short-term methods, the pill, male condom and
injectables each contributed 9 percent, 8 percent and 5 percent respectively. The ranking
of the methods follows roughly similar pattern in the developing countries — about a
decade ago male condom had overtaken the injectables at fourth place (Lande & Richey,
2006). However, female sterilization is little used in the Near East, North Africa or sub-

Saharan Africa (Population Reference Bureau, 2002).
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Overall, short-term and reversible methods, such as the pill, injectables and male
condom, are more common than other methods in sub-Saharan Africa and Europe
whereas long-acting or permanent methods, such as sterilization, implants and the 1UD,
are more common in Asia and Northern America. Modern methods accounted for 95
percent or more in most countries in the Caribbean, Eastern Africa, South America,

Southern Africa and Western Europe (United Nations Population Division, 2015).

Of the 109 low and middle income countries included in an analysis, 30 percent had
a skewed method mix — in which a single method accounts for more than half of
contraceptive use. This pattern did not change much since 2006 (Sullivan et al., 2006;

Bertrand et al., 2014).

2.3.3 Unmet Need for Contraception and Barriers to Contraceptive Use

The level of unmet need for family planning among married or in-union women had
declined from 22 percent in 1970 to 12 percent in 2015. The level of unmet need for
contraception is higher in the least developed countries and sub-Saharan Africa, at 22-24
percent. Excluding users of traditional methods, 18 percent of married or in-union women
worldwide had an unmet need for modern methods in 2015. Unmet need for family
planning in 2015 ranged from less than 10 percent in 36 countries across all major areas
to 30 percent or more in 15 countries, mainly in Africa (United Nations Population

Division, 2015).
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Globally, the number of women aged 15-49 years who were married or in a union
having an unmet need modern contraception had increased from 210 million in 2003 to
225 million in 2014. The large number of women with unmet need for family planning
has profound health and social implications, as it resulted in about 74 million unintended
pregnancies yearly in developing regions. If all unmet need for modern methods were
met, 52 million of these unintended pregnancies could be averted, thereby preventing the
deaths of 70,000 women from pregnancy-related causes (Singh, Darroch & Ashford,
2014). With an estimated one billion potential contraceptive users in 2015, largely in
developing countries, there is an urgent need to increase investment to meet demand for

contraceptive methods and improve reproductive health worldwide (Alkema et al., 2013).

The highest proportion of unmet need for contraception was found in sub-Saharan
Africa (Delbiso, 2014), where it was twice as common this region as in Latin America
(Sedgh et al., 2007). Within Latin America, it is twice as high in the poorest fifth of the
population as in the wealthiest fifth (Cleland et al., 2006). Disparities in unmet need
contribute to even wider gaps in maternal mortality rates (UNFPA, 2007; Turquet, Watt

& Sharman, 2008).

DHSs show that within each country, there are wide variations in unmet need for
contraception. In Pakistan, there were 5.7 million women with an unmet need (2.4 million
for spacing and 3.3 million for limiting). Unmet need decreases with age, increases with
the number of children and increasing education, and is higher among poor women.
Structural factors such as rural residence and exposure to family planning programs and
messages are relevant for unmet need for spacing. There were twice as many women in
Pakistan with an unmet need for family planning than those who had access to family

planning services. In Ethiopia, although unmet need for contraception declined from 36
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percent in 2000 to 25 percent in 2011, it is still far from satisfying the demand. Age,
educational level, number of children and religion were significant correlates of unmet
needs for spacing and limiting. Place of residence was a significant correlate for spacing
while age at marriage and knowledge of contraceptives were significant correlates for

limiting.

Lack of contraceptive knowledge was not the main reasons for unmet need. A study in
52 developing countries reveals that the reasons for non-use include concerns about
contraceptive side effects and health risks (26 percent), having sex infrequently or not at
all (24 percent), opposition to family planning own self or by family members (23
percent), and breastfeeding and/or haven’t resumed menstruation after a birth (20 percent)

(Sedgh, Ashford & Hussain, 2016).

Barriers to family planning vary across settings but the most common factors include
fear of side effects and service accessibility. In developing countries, barriers to family
planning include poverty and illiteracy, family size, security and safety, particular sex
preference, filial piety, distrust of outsiders and political unrest, religious barriers, fear of
side effects, limited access and choice (Konje & Ladipo, 1999). In sub-Saharan Africa,
the major barriers found to prevent uptake of services included cultural and societal
pressure on women, socio-economic status, financial barriers, and regional barriers
associated with lack of access to services (Haider & Sharma, 2012). In Kenya and Nigeria,
fear of side effects and adverse reactions were a major barrier to use (Omideyi et al., 2011;
Kinaro et al., 2015). Many fears were based on myths and misconceptions. Young women
learn about both true side effects and myths from their social networks (Ochako et al.,
2015). In some settings, unfavorable perceptions played greater role compared to barriers

such as sexual partner communication, opinion on adolescents to use a contraceptive and
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ability to seek contraceptives (Kinaro et al., 2015). The low usage of contraception in the
rural areas of Pakistan correlates with the level of isolation, poverty, illiteracy, and to a
large extent, religious misinterpretations/misconceptions. Almost 25 percent of Pakistani
couples who desired family planning services were not receiving them for a variety of
reasons of which religion could be one, especially in the rural remote areas where the

media is still not reaching and influencing mind-sets (Shaikh, Azmat & Mazhar, 2013).

2.3.4 Accessibility and Use of Contraception among Adolescents

There were limited data on contraceptive use among unmarried adolescents. A
significant proportion of women commence sexual activity and childbearing during
adolescence, with low contraceptive prevalence and high unmet need for contraception.
Adolescent women were found to have lower use of contraception, poorer knowledge of
family planning and less access to information and services than adult women (Kennedy

etal., 2011).

In many developing countries, the proportion of adolescents using contraceptives
increased substantially over the last two decades. However, adolescents tended to have
shorter periods of consistent use with more contraceptive failure and more stopping for
other reasons. As large number of young people are entering reproductive age,

contraceptive use will be increasing (Blanc et al., 2009).

In a study in Malawi, it was found that the impact of unwanted pregnancy and unsafe

abortion to be the greatest on young women. Premarital and extramarital pregnancies

were highly stigmatized; stigma directly related to abortion was also found. Unwanted
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pregnancies occur among women who have limited access to family planning and safe

abortion (Levandowski et al., 2012).

2.3.5 Linkages between Family Planning and Reproductive Health

There is a wide body of literature on the links between family planning and maternal
health. Studies show that helping women and couples plan their families and have healthy
babies with good reproductive health care will contribute directly to attaining three MDGs:
(i) reducing child mortality, (ii) improving maternal health, and (iii) combating
HIV/AIDS. Improving contraceptive services may also make meeting other MDGs, such
as achieving universal primary education, reducing endemic poverty and promoting
women's empowerment and equality, easier and more affordable (Vlassoff et al., 2011).
Family planning prevents mother-child transmission of HIV, contribute to birth spacing,
lower infant mortality risk, and reduce the number of abortions, especially unsafe ones.
Family planning has also been shown to significantly lower maternal mortality and
maternal morbidity associated with unintended pregnancy (Tsui, McDonald-Mosley &
Burke, 2010). Family planning could prevent as many as one in every three maternal
deaths by allowing women to delay motherhood, space births, avoid unintended
pregnancies and abortions, and stop childbearing when they have reached their desired
family size (Collumbien, Gerressu & Cleland, 2004). Increasing contraceptive use in
developing countries has cut the number of maternal deaths by 40 percent over the past
20 years, merely by reducing the number of unintended pregnancies. By preventing high-
risk pregnancies, especially in high-parity women, and those that would have ended in
unsafe abortion, increased contraceptive use has reduced the MMR by about 26 percent
within a decade. A further 30 percent of maternal deaths could be avoided by fulfillment

of unmet need for contraception (Cleland et al., 2012).
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Use of contraception is a substantial and effective primary prevention strategy to
reduce maternal mortality in developing countries. In 172 countries, 342,203 women died
of maternal causes in 2008, and contraceptive use averted 272,040 maternal deaths. As
numbers of unwanted pregnancies and unmet contraceptive need are still high in many
developing countries, satisfying unmet need for contraception could prevent another

104,000 maternal deaths per year (Ahmed et al., 2012).

Meeting women’s need for modern contraceptives would prevent about one quarter to
one third of all maternal deaths, saving 140,000 to 150,000 lives a year (Singh et al., 2003;
Collumbien, Gerressu & Cleland, 2004). 1t would also prevent a similar proportion of the
injuries, infections, and long-term disabilities that result from pregnancy, childbirth, and
abortion and affect an estimated 15 million women annually (UNFPA, 2005). Integration
of HIV and family planning programs has the potential to meet the need for HIV and
pregnancy prevention more efficiently (Pachauri, 1994; Prata, Sreenivas & Bellows,

2008).

In Nigeria, family planning is not widely practiced and this has resulted in unplanned
pregnancy. Many young women with low educational attainment and from poor families
resorted to abortion to terminate unwanted pregnancy to avoid social stigma. Though
induced abortion is negatively viewed in the community, it is still common, and women
usually patronize quacks to obtain such services (Omideyi et al., 2011). In 2013, an
estimated 40 percent of pregnancies in Cameroon were unintended, and more than six in
ten women had unmet need for modern contraception. It was estimated that meeting just
half of this unmet need would prevent 187,000 unplanned pregnancies worldwide each
year, resulting in 65,000 fewer unsafe abortions and 600 fewer maternal deaths annually.

If all unmet need for modern methods were satisfied, maternal mortality would drop by
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more than one fifth, and unintended births and unsafe abortions would decline by 75
percent (Vlassoff et al., 2014). In a similar study in Malawi, Vlassoff and Tsoka (2014)
estimated that if all unmet need for modern contraception were met, maternal mortality
would decline by more than two fifths, and unintended births and unsafe abortions would

drop by 87 percent.

2.3.6 Discussion

There is a large body of literature about family planning and contraceptive use.
Research interest on contraceptive use and its impact on fertility and reproductive gained
momentum since the 1994 International Conference on Population and Development
(ICPD) and persists to this day. Unmet need for contraception has gained the most
attention, because of its impact on reproductive health and well-being. Data and research
findings show substantial improvement in CPR and reduction in unmet need in the

developing world, but wide disparity remains across regions/countries and within country.

Family planning researchers and policy makers have often overlooked the importance
of involving men in couples' fertility choices and contraception, despite the fact that male
involvement is a vital factor in sexual and reproductive health programming (Okigbo et
al., 2015). Research on contraceptive use has focused on married women, and most
Knowledge, Attitude and Practices (KAP) surveys only interviewed married women in
the reproductive age. Studies suggest that a husband plays an influential role in awoman's
contraceptive use, but the role of men in family planning is understudied (Aspilcueta-Gho,
2013; Kabagenyi et al., 2014; Mboane & Bhatta, 2015). Greater integration of

reproductive health care matters with the MDGs and increasing perception of men
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through enrolment in various components of reproductive activities will produce

synergistic effects (Shahjahan et al., 2013).

Contraceptive accessibility and use among adolescents is also understudied. The UN
field inquiry found that adolescent sexuality is a problem in most of the developed and
developing countries. However, inadequate attention has been given to research on the

needs for contraception among them.

2.4 Attitudes toward Abortion and Abortion Education

Unsafe abortion is an important public health problem, accounting for 13 percent of
maternal mortality in developing countries. Unsafe abortion resulted in 70,000 deaths
annually worldwide, and 99 percent occurred in the developing countries. Factors
associated with increased maternal mortality from unsafe abortion in developing
countries include inadequate delivery systems for contraception needed to prevent
unwanted pregnancies, restrictive abortion laws, negative attitudes towards induced
abortion, and poor health infrastructures for the management of abortion complications
(Okonofua, 2006). Preventing abortion mortality and morbidity in countries where they
remain high is a matter of good public health policy, based on good medical practice, and

an important part of initiatives to make pregnancy safer (Berer, 2002).

Universal access to safe, acceptable and affordable contraception will reduce the need
for abortion. However, the contraceptive prevalence remains low and unmet need is still
high in the developing regions, especially in sub-Saharan Africa, resulting in high rate of

unsafe abortion.
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Despite relatively liberal abortion law, women continue to seek unsafe, illegal
abortions. There are many barriers to abortion services such as the cost, restrictive laws,
unavailability of services, and socio-cultural factors. In many countries, there is serious
shortage of trained abortion providers. Hence, there is a need to step up abortion education

and training, and to create more supportive environment for the providers.

This section presents literature review on attitudes toward abortion and abortion
education. It also includes a review of literature on the linkage between contraceptive use
and abortion, as both are the important elements of reproductive health. Reducing unmet

for contraception and unsafe abortions are two of the main targets under MDGs and SDGs.

2.4.1 Attitudes toward Abortion

Understanding the knowledge and opinions about abortion of the public, especially
those of young people, is essential in designing programs to reduce the problem of unsafe
abortion. Training in abortion among medical professionals and their attitudes toward
abortion affect the availability of services. Medical students’ knowledge of and attitudes
toward abortion should be taken into account in including abortion training in the
curriculum to overcome the problem of provider shortage. Most research on knowledge
of and attitudes toward abortion were conducted in the United States and Europe, and

there is a dearth of research on abortion in the developing countries.
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Medical students and practitioners in North America and Europe generally have
positive attitudes towards the legality and availability of abortion (Shotorbani et al., 2004;
Myran et al., 2015). However, a survey among medical students in Canada found that
only one in three planned to enter a specialty in which abortion would be within the scope
of practice, and less than 10 percent would provide abortion services (Myran et al., 2015).
In another survey in Canada, about one third each would provide an abortion service, or

make reference to a provider in their future practice (Cessford & Norman, 2011).

A 1999 survey conducted in a fairly typical state-supported medical school in the
United States found that the majority of students supported the broad provision of
reproductive health services; and of the 43.4 percent of students who anticipated a career
in family practice, most expected to provide abortions in their future practices (Rosenblatt
et al., 1999). A survey of students in the health service programs in the United States
found that 70 percent would approve of abortion under any circumstances. About two
thirds would attend a program whose curriculum requires abortion training, and one in
three intended to provide medical abortion in future practice (Shotorbani et al., 2004).
Reasons cited for the provision of abortion include patient need, adequate training, and
their personal beliefs. Residency training and religious beliefs affect the likelihood of
provision of abortion service by obstetrician, but situational factors are also important

(Steinauer et al., 2001).

Although Great Britain's abortion law is more restrictive than those in many other
developed countries, general practitioners have largely positive attitudes toward women's
access to abortion and toward the existing law. A survey found that four in five doctors
in a survey in Britain were pro-choice, and three in five supported the liberalization of the

current law to give women to exercise their reproductive right. Three out of four

37



suggested the provision of free abortions by the government. Among doctors who were
broadly anti-abortion, only one fifth favored women's right to choose (Francome &

Freeman, 2000).

In contrast to their counterparts in the West, medical students in developing countries
tend to be less positive towards abortion. In India, although abortion is legal for a long
time, unsafe abortion continues to be a public health concern. A recent survey conducted
in India found that most students viewed abortion as a serious health problems in India,
one quarter considered abortion to be morally wrong, and one fifth would not approve of
abortion for unmarried women (Sjostrom et al., 2014). In South Africa, there were moral
objections to abortion among medical students. Female medical students were more
supportive of the availability of abortion and women's autonomy compared with males
(Patel & Kooverjee, 2009). In Ethiopia, a country where abortion is legal, most midwives
were willing to provide abortion services. There are complex dynamics underlying
midwives' willingness to offer services, including conflicts between professional norms

and religious beliefs (Holcombe, Berhe & Cherie, 2015).

Zimbabwe has a restrictive abortion law. However, 61 percent of doctors were
supportive of medically supervised abortion, but the nurses were equally split with about
42-43 percent for or against. Three quarters of the doctors viewed the present abortion
law as restrictive and more than half wanted change. Knowledge of the dire complications
of unsafe abortion rather than religion influences doctors' s attitude to abortion (Kasule,

Mbizvo & Gupta, 1999).
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In Zambia, abortion is generally viewed as immoral. However, such perception was
not associated with lack of support for legalization, but rather the belief that women need
access to safe services. These findings suggest that increasing awareness about abortion
law in Zambia may be important for encouraging more favorable attitudes (Geary et al.,

2012).

The highly restrictive abortion laws in Latin America and the Caribbean are not
reflective of public opinion on abortion. Yam, Dries-Daffner and Garcia (2006) found
that the majority of populations surveyed were in favor of abortion under a greater number
of circumstances than are permitted in their respective countries, particularly in cases of

rape and threat to life or health.

Adolescent sexuality is becoming a major social problem worldwide. Unwanted
pregnancy as a result of unprotected sex has led to the rise in abortion among young
people. Owing to the lack of knowledge on the legal status and availability of services,
young pregnant women often resort to unsafe abortion. A 2000 survey on young people
in Mexico found that a little more than half of young people aged 15-24 did not know the
legal status of abortion. Majority supported legal abortions when pregnancies result from
rape or endanger a woman's life or health, but most would not approve of abortion for the
unmarried or minors, as well as on ground of economic constraints and contraceptive
failure. Low education and conservative attitudes toward emergency contraceptive were
the main contributory factors towards conservative attitudes toward abortion (Becker,

Garcia & Larsen, 2002).
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Religion plays a major role in shaping attitudes toward abortion. A survey in Brazil
indicates those who frequently attend Pentecostals and Catholics demonstrate the
strongest opposition to the practice of abortion, as well as its legalization. Additional
religious factors, such as a commitment to biblical literalism, were also found to be

significantly associated with opposition to both abortion issues (Ogland & Verona, 2011).

A survey among providers in India found high levels of interest in abortion training
and provision of services. Physicians having a more permissive attitude towards abortion
and currently providing abortion using any pharmacological drugs, especially those from
the public facilities were more likely to express an interest in attending training. The
positive view on abortion among providers can be used as a basis to expand the pool of
cadres that can legally provide safe abortion care (Patel et al., 2009). While Patel et al.
(2009) found private sector practitioners were less likely to show an interest in abortion
training as compared to those from the public sector, the opposite was found by Creanga,
Roy and Tsui (2008). They also found that private providers were more likely to offer
abortion services, including medical abortions. Aspects related to medical abortion's
market demand, its safety, efficacy and perceived ease of delivery weigh more than

patients' rights and personal interests on providers' decision to provide medical abortions.

Among women aged 15-44 in Nepal, about 6 out of 10 knew of a place to have an
abortion and about 40 percent were aware of the legal status of abortion. Women with
little or no education and those from poorer families were least knowledgeable, and hence
there is a need to intensify efforts to educate women in Nepal, particularly the most
disadvantaged women, about abortion law, including the conditions under which abortion
is permitted, and where to access safe abortion services (Thapa, Sharma & Khatiwada,

2014).

40



The continuing decline in fertility despite stalling of contraceptive use in Malaysia has
raised speculation that abortion is on the rise. Malaysia has a fairly liberal law on abortion
and abortion services can be obtained from private and public health facilities. Reliable
data on abortion is not available (Tey et al., 2012). Some health care providers in Malaysia
were unaware of the legal status of abortion in the country, and were influenced by their
personal beliefs with regard to provision of abortion services. As a result of the lack of
knowledge and understanding on the part of the providers, women are facing difficulties

in accessing abortion information and services (Low et al., 2015).

2.4.2 Abortion Education

The declining number of abortion providers in the United States has been attributed to
a lack or decrease in abortion training in obstetrics and gynecology (ob-gyn) residency
programs (Steinauer et al., 2001; Steinauer et al., 2003; Espey et al., 2005; Foster et al.,
2006). Abortion training availability was found to be positively correlated with providing
abortion in future practice (Steinauer et al., 2008). Recent evidence suggests that medical
schools offer insufficient training to equip students with the knowledge and skills

necessary to counsel patients about abortion and to provide abortion services.

Abortion education is acceptable and valued by medical students and should be
integrated into the curricula of all medical schools (Hwang et al., 2005; Espey et al., 2008).
Making abortion a standard part of clinical training would ameliorate the abortion
provider shortage (Shotorbani et al., 2004). Hence, there is an urgent need for curriculum
reform to improve abortion training to provide future practitioners to improve
reproductive health care for women (Cessford & Norman, 2011). Perceived barriers to

providing medical abortion are amenable to change. Policies and programs are needed to
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ensure that interested, committed clinicians can overcome barriers to providing medical

abortion for their patients (Hwang et al., 2005).

Most Canadian ob-gyn programs offer some training in elective abortion, but only half
include it routinely. Integrated abortion training was associated with greater resident
participation in training and increased likelihood of intention to provide abortions after
residency (Roy et al., 2006). Myran et al. (2015) found that lack of social support and
inability to obtain abortion training were the two potentially modifiable barriers to
abortion provision, and this calls for formulating policies to promote medical abortion as

a method of improving access to safe abortion.

Family medicine programs can be successful at developing required abortion training.
Collaboration with colleagues inside and outside the family medicine department and
with receptive training sites will benefit programs interested in such (Dehlendorf et al.,
2007). Abortion training may also be provided as off-site educational programs, as
demonstrated by the Planned Parenthood's experience in teaching residents from local
hospitals to perform first-trimester abortion using local anesthesia (Castle & Hakim-Elahi,

1996).

There is a dearth of research on abortion education in the developing countries. A
survey in Mexico shows that most medical abortion providers used ineffective protocols.
Among the providers, a high proportion wanted more training in medical (87 percent) and
surgical abortion (69 percent), but it was much lower for the non-providers, at 49 percent
and 27 percent respectively. The interest shown by medical students in providing abortion
services and the prevalent use of ineffective medical abortion regimens call for a need to

review the curriculum to strengthen abortion training in Mexico (Dayananda et al., 2012).
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A survey on medical students in Malaysia found that majority (90 percent) wanted to
have more training on the general knowledge and legal aspects of abortion, and pre-and
post-abortion counseling. About 8 in 10 were in favor of including abortion training in
the curriculum, while the majority of the rest were neutral in their opinion. The fact that
majority of the students had intention to provide abortion counseling and services in their
future practice should be taken into account in the new curriculum. Abortion education is
an important step towards making available safe abortion services to reduce unsafe

abortion (Tey et al., 2012).

2.4.3 Abortion and Contraception

Primary prevention of abortion includes the promotion of increased use of
contraception by women (and by men) at risk for unwanted pregnancy (Okonofua, 2006).
Contraceptive use would reduce the number of unintended pregnancies, unsafe abortions
and maternal deaths. But why is induced abortion common in environments in which
modern contraception is readily available? Researchers have examined the linkage
between contraceptive use and abortion and provided some explanations on the reasons
for the high abortion despite the availability of contraception (Gorbach et al., 1998;
Rahman, DaVanzo & Razzaque, 2001; Marston & Cleland, 2003; Visaria et al., 2004;

Moore, Singh & Bankole, 2011; Tsui et al., 2011).

43



Based on their analysis, Rahman, DaVanzo and Razzaque (Rahman, DaVanzo &
Razzaque, 2001) explained that abortion may increase during the fertility transition in
less developed countries as the desire to limit family size increases unless there is
widespread availability of quality family planning services. In a cross-country study in
the developed and developing regions, rising contraceptive use was found to result in
reduced abortion incidence in settings where fertility itself is constant. However, the
parallel rise of contraception and abortion was observed in settings where fertility was
falling rapidly and the increased contraceptive use alone was inadequate to meet the

growing demand for fertility regulation (Marston & Cleland, 2003).

In a five countries study (United States, Nigeria, Pakistan, Peru and Mexico), Tsui et
al. (2011) found that across all settings, women and men rarely weigh the advantages and
disadvantages of contraception and abortion before beginning a sexual relationship or
engaging in sexual intercourse. The two are linked only when contraception is used to
prevent repeat abortion. Fear of side effects is one of the main reasons for non-use of
contraception. On the other hand, abortion experience raises the spectre of social stigma
and motivates better practice of contraception. In all settings, male partners play an

important role in pregnancy decisions and management.

A survey of 504 rural and 523 urban women of childbearing age in Vietnam found that
use of an IUD reduced the likelihood of subsequent abortion, but use of traditional method
increased women's likelihood of a subsequent abortion. Contraceptive use is a better
predictor of abortion as compared to socio-demographic factors (Gorbach et al., 1998).
In certain settings, abortion was used as a means for fertility regulation, as in the case in
Nigeria, where a survey shows that only 13 percent of the women in the reproductive age

groups were using modern contraception, while about 42 percent had had induced
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abortion. In addition, 15 percent of women surveyed used both contraception and abortion

for fertility control (Owonikoko et al., 2012).

Negative attitudes toward contraception affect its use and in turn results in unwanted
pregnancy which ends up in abortion. In Curacao, the low CPR and high abortion rate
was due to the misconception and negative attitude toward reliable contraceptives and
limited sexual education. Contraceptive cost also posed as a barrier to its use (van den

Brink et al., 2011).

Poor couple communication, lack of planning, lack of acceptable contraceptive
methods and the pleasures that people associate with having unprotected sex result in the
perception that some individuals rely on abortion over contraception to prevent
unintended births (Moore, Singh & Bankole, 2011). An abortion experience can change
future views and decisions towards contraception, as demonstrated by a study in Nigeria

(Omideyi et al., 2011).

2.4.4 Discussion

Unsafe abortion is a serious public health problem, and there is a sizeable volume of
literature on this subject. This review focuses on the attitudes of medical students and
professionals, as their attitudes toward abortion and abortion training will determine the
availability of trained personnel to provide safe abortion. Several studies have highlighted

the shortage of trained providers due to various factors.

Abortion is a sensitive issue and data on abortion are not readily available. Research is

also by the lack of reliable data on abortion are not readily available in many countries.
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Owing to the data constraints, research on attitudes of abortion providers and abortion
training as well as other aspects of abortion appears to be lacking in the developing
countries. Most research on attitudes toward abortion, abortion training and problems
related to unsafe abortion were based on small case studies, and were confined to small
geographical areas. Almost all the research on abortion and abortion education were based
on cross-sectional data, and hence the causal effects could not be determined. Few have
taken into account contextual variables, which may be important in assessing the
willingness of the health professional, including those who are undergoing training, to

provide abortion services.

Medical schools play a very important role in training the abortion providers to reduce
unsafe abortion. The transition from unsafe to safe abortions requires policy changes,
abortion training, provision of services at appropriate service delivery points; and

encouraging women to opt these services instead of those of untrained providers.

2.5 Utilization of Health Services for Delivery

Universal access to reproductive health services is one of the MDGs targets that has
not been achieved. Large numbers of births in the developing countries were delivered
outside a health facility. There are huge inequalities in the use of maternal and child health
services, including skilled birth attendance. The odds of using a health facility for
childbirth is much lower among those with little or no education, from poorer families
and living in the rural areas as compared to those who have higher education, more well
to do and living in the urban areas. A host of other factors such as culture, religion, women
empowerment or autonomy, and exposure to media are also closely correlated with

institutional delivery (Tey & Lai, 2013).
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Institutional factors such as the accessibility (distance) and quality of health services
are the main supply-side barriers. The cost of services and the poor quality of service, and
the long distance are some of the main reasons that discourage women from using the
health service for delivery. The demand-side barriers that include own belief and
preference, lack of knowledge about service availability, husband’s objection and

religious belief are just as important as the supply-side barriers (Tey & Lai, 2013).

In the developing countries, traditional birth attendants (TBAs) have a major role in
delivery of births. Women living in the rural areas and from the disadvantaged segment
in term of education and family wealth are more likely to rely on TBAs for delivery (Tey
& Lai, 2013). The majority of the TBAs are not properly trained to manage birth

complications, which result in higher maternal mortality.

This section will focus on three main topics:
e Socio-economic correlates of utilization of skilled birth attendants (SBAS)
e Barriers to the utilization of health care services for delivery

e Theroles of TBASs
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2.5.1 Socio-economic Correlates of Utilization of Skilled Birth Attendants (SBAS)

Empirical research has provided ample evidence to show that women's education,
family wealth and place of residence have the most significant and consistent effects on
skilled birth attendance (Govindasamy & Ramesh, 1997; Shariff & Singh, 2002;
Chakraborty et al., 2003; Woldemicael, 2007; Bashour et al., 2008; Ahmed et al., 2010;
Agha & Carton, 2011; Jat, Ng & Sebastian, 2011; Zere et al., 2011; Tey & Lai, 2013). A
study on inequities in skilled attendance at birth in Namibia found that most of the
inequality in births attended by skilled health personnel, which is skewed towards the
wealthier segment of the population, is explained by inequalities in income, education
and urban residence (Zere et al., 2011). Besides, variables such as women empowerment
and exposure to media are also important factors affecting service utilization. The socio-
economic variables are themselves inter-correlated. For instance, higher education is
associated with urban living, higher income, and better exposure to the media, all of which

affect the use of health facilities for childbirth.

In almost all the empirical studies, higher educated women are much more likely than
their lesser educated counterparts to make use of health services for delivery. The
following studies show that higher educated women were at least twice as likely as rural
women to be attended by a trained personnel during delivery. In a rural community in
Pakistan, the percentage of births delivered in a health facility ranges from 33 percent
among those with no schooling to 73 percent among those with higher education (Agha
& Carton, 2011). In rural Bangladesh, the proportion attended by trained personnel ranges
from 16 percent among those with no schooling to 45 percent among those with at least
some secondary education (Amin, Shah & Becker, 2010). In India, the odds of

institutional delivery among those with at least secondary education was 7.8 times higher
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than those who were illiterate (Govindasamy & Ramesh, 1997). In Damascus, the
proportion of birth attended by a doctor ranges from 26 percent among those with less
than 7 years of schooling to 74 percent among those with at least 7 years of schooling
(Bashour et al., 2008). Wide educational gaps in service utilization for delivery were also
found in many other studies (Navaneetham & Dharmalingam, 2002; Agha & Carton,

2011; Kalule-Sabiti, Amoateng & Ngake, 2014).

In the developing countries, men play a major role in household decision-making,
including utilization of health services (Beegle, Frankenberg & Thomas, 2001; Wild et
al., 2010). Husband’s education has also been found to have an independent effect on the
use of skilled attendants (Shariff & Singh, 2002; Bashour et al., 2008). In rural areas in
Bangladesh, the proportion of births attended among those whose husband had at least
secondary education was twice as high as those whose husband had no schooling (40

percent versus 20 percent) (Amin, Shah & Becker, 2010).

Poor women have to overcome many barriers to deliver in a health facility with trained
health professionals (UNFPA Cambodia, 2005). Family wealth is an important predictor
of the use of institutional delivery (Opoku, 2009; Ir et al., 2010; Rahman et al., 2011; Tey
& Lai, 2013). In Kenya, despite efforts to increase access and coverage of delivery, a high
proportion of the poor still do not access skilled care even with SBAs residing in the
community due to several socio-economic barriers (Mannah et al., 2014). In Ghana, an
analysis of DHS data shows that while deliveries with health professionals rose from 85
percent to 90 percent between 1993 and 2003 for the richest quintile, deliveries with
health professionals for the poorest quintile dropped from 25 percent to 19 percent

(Opoku, 2009).
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The high cost of health services and the inability of the poor to pay would pose as a
serious barrier to the use of health facilities for delivery (Tey & Lai, 2013). Programs and
strategies aimed at removing financial barriers in some countries have been found to be
effective in increasing the utilization of delivery care services (Opoku, 2009; Ir et al.,

2010).

Urban-rural differentials in health care utilization were due to the concentration of
health infrastructure and personnel in urban areas (Patil, Somasundaram & Goyal, 2002).
In India, urban women were four times more likely than rural women to be attended by a
trained health professional during birth (Govindasamy & Ramesh, 1997). Wide urban-
rural differential in skilled birth attendance was also found in Ghana (79 percent versus

33 percent) (Opoku, 2009).

Women empowerment and autonomy also affects use of health services (Shariff &
Singh, 2002; Woldemicael, 2007; Fotso, Ezeh & Essendi, 2009; Woldemicael, 2009).
Past studies found that women who had a say in their own health care were more likely
to use a health facility for health care, including delivery (Furuta & Salway, 2006;
Allendorf, 2007; Breen & Ensor, 2011; Espey & Dolata, 2011; Tey & Lai, 2013). In
Yemen, underutilization of modern delivery care was attributed to women’s low

autonomy and status (Kempe, Alwazer & Theorell, 2011).

A survey in Nepal found that when there is consensus on the autonomous status of the
wife, her autonomy is a better predictor of her use of health care services than is the case
when there is a disagreement on her status. Hence, the association between women’s
autonomy and health care service use may be underestimated when only women’s reports

are considered (Allendorf, 2007). Gender inequality constrains women’s access to skilled
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health care, as in the case of Nepal. The strong association of women’s education with
health care use calls for more efforts to increase girls’ schooling and alter perceptions of

the value of skilled maternal health care (Furuta & Salway, 2006).

2.5.2 Barriers to the Utilization of Health Services for Delivery

There are many barriers to the use of skilled birth attendance in the developing
countries. Barriers related to supply such as unavailability of services (e.g. doctor not
available) and medicine, difficulty to get admission and unfriendly attitudes of service
providers are seen as the main obstacles. However, many research found that demand-
side barriers, often neglected by policy makers and researchers, are just as important in
deterring women from accessing the health services (Ensor & Cooper, 2004). Demand-
side barriers affect the poor more than those who are better off (Kempe, Alwazer &
Theorell, 2011). The high costs of access can be prohibitive to the poor. Moreover, those
who are less educated, from poor family and living in the rural areas tend to lack
information, and face greater cultural barriers as they are also more conservative. Non-
institutional delivery contributes to the high morbidity and mortality among childbearing

women (Opoku, 2009).

Financial barriers are one of the most important constraints to the utilization of SBAs
in developing countries. The high cost of user fee and transportation pose as a barrier for
poorer women to deliver at a health facility, contributing to high mortality and neonatal

mortality (Witter et al., 2007; Opoku, 2009; Tey & Lai, 2013).
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Most studies on the determinants of skilled attendance focused on socio-cultural and
economic accessibility variables and neglect variables of perceived benefit/need and
physical accessibility. To draw valid conclusions, it is important to consider as many
influential factors as possible in any analysis of delivery service use (Gabrysch &

Campbell, 2009).

There is a dearth of research on ways to reduce the various barriers, especially from
the demand-side. Ensor and Cooper (2004) suggested the need for robust evidence and
improved methodology to evaluate the cost-effectiveness of programs. They
recommended the adoption of a pragmatic policy routes that go beyond the traditional

boundaries of the public health sector are required for implementing the findings.

A number of studies have dealt with the evaluation of the effectiveness of various
strategies to overcome the barriers to the utilization of health services among women,
especially the poor (Ensor & Cooper, 2004). Efforts in promoting family planning, for
instance may help stimulate demands for maternal and child health services as vindicated
by research in India (Srivastava & Bansal, 1996) and Africa (Phillips, Greene & Jackson,
1999). Community-based delivery, a strategy that takes supplies into the villages, have
been found to be effective in overcoming various demand-side obstacles. Studies have
shown that community delivery in Africa. The strategy may help to overcome a

multiplicity of demand-side obstacles.
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2.5.3 Traditional Birth Attendants (TBAS)

In many developing countries, TBAs played an important role in delivery (Ali &
Howden-Chapman, 2007; Thatte et al., 2009; Oyerinde et al., 2013). With adequate
training and facilitation by health department, community midwives as in the case of
Pakistan, can play a vital role in reducing burden of maternal morbidity and in achieving

significant gains in improving maternal and child health (Sarfraz & Hamid, 2014).

The TBAs were preferred over the health facilities as many women are unable to afford
the prohibitive cost of health care services, besides the geographic inaccessibility of
health facilities. Some women placed greater trust on TBAs who have vast experience

and are more compassionate to them (Oyerinde et al., 2013).

In view of the important role of the TBAS, there have been initiatives to integrate them
into the formal health system. A review of thirty-three articles shows that the integration
of TBAs with formal health systems increases skilled birth attendance. The greatest
impact is seen when TBAs integration is combined with complementary actions to
overcome context-specific barriers to contact among SBAs, TBAs, and women (Byrne &
Morgan, 2011). Combining western and traditional care will benefit the pregnant women
and their infants' health (Ali & Howden-Chapman, 2007; Thatte et al., 2009; Ribeiro

Sarmento, 2014).
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2.5.4 Discussion

The huge inequalities in the utilization of health services for delivery warrant in-depth
analysis to identify the groups most in need of the service. Further, there is also a need to
investigate both supply-side and demand-side barriers to the use of the health facilities.
Research findings can then be used to inform policy so as to focus on user-led services
rather than a 'one size fits all' approach. However, research on the correlates of and
barriers to the utilization of health services among childbearing women, as well as other

target groups appear to be relatively lacking.

Most of the studies reviewed were based on small sample surveys in limited
geographical areas. There is a dearth of national level surveys as well as comparative
studies across countries and regions. Results from these small case studies may not be
representative of the national situation. The DHS conducted in over 80 countries with
multiple rounds provide excellent data for cross-country comparative analysis, as well as

longitudinal studies.

2.6 Research on Non-communicable Diseases (NCDs)

Research on NCDs in developing countries appears to be relatively lacking. However,
with population ageing and the rapid rise of NCDs, research on NCDs by social scientists
have gained momentum, as reflected in the literature review. This sub-section focuses on
four aspects, namely self-rated health, the disabling impact of NCDs, multiple or co-

morbidities, and socio-economic determinants and risk factors of NCDs.
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2.6.1 Self-rated Health

Self-rated health is a widely used predictor of sickness, disability, the need for care
and mortality (Pietila“inen et al., 2011; Ng et al., 2012; Nishi et al., 2012). Self-rated
health provides a simple, integrative patient-centered assessment for evaluation of illness
in the context of multiple chronic disease diagnoses (Mavaddat et al., 2014). However,
empirical studies on the predictor power of self-rated health on sickness, disability and

mortality are lacking in the developing countries.

Self-rated health has been found to be a strong predictor of disability (Pietila“inen et
al., 2011), and mortality (Ng et al., 2012; Nishi et al., 2012). However, the gender
difference in the predictive ability of sexual reproductive health was reduced for those

with multiple morbidity (Nishi et al., 2012).

2.6.2 The Disabling Impact of NCDs

NCDs are the leading causes of death and disability in developed and developing
countries. Disability leads to dependency, and present stressful, complex, long-term
challenges to carers, with heavy social cost. The best way to reduce the burden of
disability is to reduce the NCD, especially those that have debilitating effects. There is
however, a lack of research on the debilitating effects of NCDs in the developing

countries.

In a multi-country study, Sousa et al. (2009) found that chronic diseases accounted for
two thirds of the burden of disability. Dementia contributes more to the burden of

disability than limb impairment and blindness. Stroke and arthritis are also important
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contributors. Musculoskeletal and cardiovascular disease, in particular back pain,
peripheral vascular disease and stroke contributed most to the burden of disability because
of the very high disabling impact. Arthritis and heart disease were less disabling but
contributed substantially because of their high prevalence. Nonspecific lung disease
(males) and diabetes (females) also contributed much to the burden of disability (Klijs et

al., 2011).

Studies on the disabling impact of NCD in the developed countries show that
neurological, musculoskeletal, and cardiovascular chronic disorders mainly contribute to
disability in France (Palazzo et al., 2012). Hung et al. (2011) found that while multiple
chronic disease is increasingly prevalent among older United States adults, the prevalence
of impairment and disability, while substantial, remain stable. The decrease in functional
limitation in the United States was attributed to the reduction in the disabling effects of
chronic conditions (Costa, 2002). Chronic diseases, including depression, have also been
found to affect quality of life and life satisfaction (Turvey et al., 2009; Mavaddat et al.,

2014; Ng, Tey & Asadullah, 2017).

2.6.3 Multiple or Co-morbidity

Multiple chronic diseases is increasingly prevalent, especially among the elderly in
developed and developing countries. Education and wealth were found negatively
associated with the number of chronic diseases (Hung et al., 2011; Arokiasamy,
Uttamacharya & Jain, 2013; Mavaddat et al., 2014). In their study, Arokiasamy,
Uttamacharya and Jain (2013) found that about one in five adults in China, India, South
Africa, Mexico and Ghana (the low and middle income countries) had multiple morbidity,

while the figure was higher in Russia at about one in three.
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Multi-morbidity is associated with self-rated health more than medical co-morbidity
alone (Perruccio, Katz & Losina, 2012). The increasing number of conditions, in
particular co-morbidity with stroke or heart attack result in poor self-rated health
(Mavaddat et al., 2014). Co-morbidities have devastating impact on the quality of life

(Lima et al., 2009).

Hypertension or raised blood pressure and diabetes mainly caused by modifiable life
style factors tend to lead to other NCDs, especially chronic kidney disease (CKD)
(Sherina, Rampal & Mustagim, 2004; Ito et al., 2008; Jha, 2009; Magnusson, 2009;
Howard et al., 2010; Levey et al., 2010; Soyibo, Roberts & Barton, 2011; Dzudie et al.,
2012; Kim et al., 2013; Piccolo et al., 2013). In India, diabetes and hypertension are
responsible for 40 percent to 50 percent of all cases of chronic renal failure (Agarwal,
2005). Findings from a population based study in Japan shows that CKD was strongly
associated with the incidence of dementia, independent of age, sex, education, and other

vascular risk factors (Sasaki et al., 2011).

Social inequality in the burden of NCDs is a common problem, especially in the
developing countries. The lower socio-economic groups tend to have higher burden of
NCDs as compared to those from higher socio-economic groups in terms of education
and wealth (Hotchkiss et al., 2011; Lei, Yin & Zhao, 2012; Kano, Hotta & Prasad, 2013;
Kim et al., 2013). Those from the higher socio-economic groups are more likely than

those from the lower groups to go for diagnosis and treatment (Lei, Yin & Zhao, 2012).
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A study of an urban population in sub-Saharan Africa found that the prevalence rate
for hypertension was as high as 47.5 percent. The study also found that male gender,
advanced age, parental history of hypertension, diabetes mellitus, elevated waist and
elevated body mass index (BMI) were the significant predictors of hypertension (Dzudie

etal., 2012).

Age, educational level, alcohol consumption and BMI are important risk factors
associated with the prevalence of hypertension in Malaysia (Tee et al., 2010). Behavioral
risk factors for chronic diseases involve factors relating to lifestyle habits, such as
smoking, risky alcohol consumption, unhealthy diet, physical inactivity, obesity, high
cholesterol and high blood pressure (Fine et al., 2004; Mayer-Foulkes, 2010; Morris et
al., 2011; Durstine et al., 2013; Imboden & Probst-Hensch, 2013; Krueger et al., 2013;
Leventhal, Huh & Dunton, 2014). Moderate levels of midlife occupational physical
activities were found to be associated with a decreased risk of personal activities of daily

living (ADL) disability in old age among white collar workers (Rydwik et al., 2013).

2.6.4 Discussion

Many studies have found self-rated health to be a strong predictor of disability (as
measured by ADL and instrumental activities of daily living (IADL)) and subsequent
mortality. This lends support to the use of self-rated health in the two articles on NCDs
for this thesis. The findings from two articles on co-morbidities and the disabling impacts
of NCDs reported in the two articles are also consistent with the findings from the vast

literature on these topics.
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It appears that research on the disabling effects of NCDs in the developing countries
is relatively lacking, and hence our article on the debilitating effects of chronic diseases
among the oldest old in China will contribute to the literature on this important aspect of

public health.

There are areas of research on NCDs which are still relatively lacking. More attention
should be given to the development of conceptual and theoretical frameworks for
analysis, longitudinal surveys, multi-country studies and disaggregated analysis, as well
as the causes and consequences of the rising trend in NCDs. There is also a need for the
collection of more timely, accurate and reliable data. Efforts should also be made to

ensure effective utilization of research findings.
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Abstract

The continuing decline in fertility despite a contraction in contraceptive use in Peninsular
Malaysia since the mid-1980s has triggered considerable interest in the reasons behind
this phenomenon, such as increase in abortion, sterility, and out-of-wedlock pregnancy.
Fertility decline has been attributed to rapid socioeconomic development, which can only
influence fertility through the intermediate variables. Application of vital statistics,
population cen-sus, and survey data of Peninsular Malaysia on Bongaarts’s model
vindicates that marriage postponement and contraceptive use are the 2 most important
proximate determinants of fertility, but the effects are not uniform across the ethnic groups.
For instance, the pre-dicted total fertility rate for Chinese and Malays are 2.9 and 1.6,
respectively, compared with the observed level of 3.0 and 1.9. Postpartum infecundability
and abortion also play a part in explaining ethnic fertility differentials. The fertility inhibiting
effects of these proximate determinants have significant implications on reproductive health
and future population growth.

Keywords
abortion, contraceptive use, fertility, proximate determinants, marriage

Introduction

Improved socioeconomic conditions, rising age at marriage, and widespread use of contracep-
tion have brought about rapid fertility transition in many developing countries. However, the
effects of these variables on the fertility level vary widely across populations. The socioeco-
nomic correlates of fertility have been extensively researched.'~

In most traditional societies, childbearing generally takes place within marriage. Hence, the
timing of marriage is closely associated with fertility level. Consequent upon educational
improvement and social changes, age at marriage has been rising steadily.4 The pros and cons
of postponement of marriage and childbearing on health and happiness are still being debated.
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Following the launching of family planning programs in many developing countries in the
1960s and 1970s, contraceptive use has expanded significantly across populations. The impact of
the programs on contraceptive use, which in turn result in fertility decline, is well documented.®’

Davis and Blake® were the first to provide a systematic classification of 11 intermediate or
proximate determinants through which social, economic, and cultural factors must operate to
influence fertility. This analytical framework gained popularity after Bongaarts formulated a
model that incorporates 4 quantifiable proximate determinants that explain 96% of the variance
in fertility across populations. These 4 proximate determinants are (a) proportion married among
women in the reproductive age group, (b) contraceptive use, (¢) induced abortion, and (4) brecast-
feeding.'® The availability of data from the World Fertility Survey and the Demographic and
Health Surveys has facilitated fertility analysis using this framework. By 1995, more than 100 pub-
lications have appeared describing the applications of Bongaarts’s model to different populations
and settings."!

Fertility Trends in Malaysia and Reasons for This Study

In 2000, about 80% of the population of Malaysia lived in Peninsular Malaysia, 11% in Sabah
and 9% in Sarawak. In Peninsular Malaysia, the Malays make up about 60% of the population,
Chinese 26.4%, Indians 9.1%, and others 0.8%. The population of Sabah and Sarawak is charac-
terized by a greater diversity of indigenous population. This article focuses on the 3 main ethnic
groups in Peninsular Malaysia where the demographic data are of better quality.

Fertility transition in Peninsular Malaysia began even before the launching of the National
Family Planning Program in 1966. In 1960, Indians had the highest total fertility rate (TFR; TFR
is defined as the average number of children that would be born to a woman over her lifetime if
she were to experience the exact current age-specific fertility rates [ASFRs] through her lifetime)
of 7.3 children per woman, followed by Chinese (6.3) and Malays (5.8). However, the pace of
fertility decline differed widely by ethnic group, such that the fertility of the Malays has always
been higher than that of the Chinese and Indians since 1965 (Figure 1).

Between 1966 and 1985, the TFR in Peninsular Malaysia declined from 5.7 in 1965 to 3.6 in
1985 amidst a sharp risc in contraceptive prevalence rate (CPR; CPR is defined as the percent-
age of currently married women using any contraceptive method) from 8% to 50%. Over the
next 2 decades, the contraceptive prevalence rate stagnated and even showed a decline, but the
total fertility rate continued to decline appreciably to 3.0 in 2000, 2.5 in 2005 and further to
2.3in 2008.

Based on the regression equation derived from a study by Tsui,'? where TFR = 7.27 — 0.07
CPR, the expected TFR of Peninsular Malaysia would be 3.8. The observed value of 2.4 is short
of the expected value by 1.4, given a CPR of about 50%. Discrepancies in the relationship
between TFR and CPR have been found in other parts of the world.'*'> Nevertheless, the lower
than expected TFR has given risc to speculations that abortion and sterility are on the rise,
accompanied by a growing interest to ascertain the reasons behind the anomaly.

Past research in Malaysia has dealt mainly with the socioeconomic determinants and ethnic
fertility differentials.'®'® Despite the importance of the intermediate variables in explaining fertility
differentials, there is a dearth of research on this topic. A report on the direct and indirect deter-
minants based on the 1984 Malaysian Population and Family Survey was prepared by Tey etal."
Since then, there have been significant changes in the level of fertility and other proximate
determinants of fertility, including a decline in contraceptive use. An updated analysis on the
proximate determinants is very much needed to explain the reasons behind ethnic fertility
differentials and to unravel the puzzles of continuing fertility decline despite the stagnation of
contraceptive use.
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Figure |.Total fertility rate by ethnicity: Peninsular Malaysia, 1960-2005

This article examines the relative contribution of the main proximate determinants of fertility,
based on the model proposed by Bongaart.”! It also attempts to explain the ethnic fertility
differentials from the perspective of intermediate variables.

Methods

This article is based on the analysis of data from the 2000 Population Census,*® the 2004 Vital
Statistics from the Department of Statistics,”’ and the 2004 Malaysian Population and Family
Survey (MPFS), conducted by the National Population and Family Development Board.** Malaysia
has an efficient vital registration system dating back to the 1960s. Registration of births is virtually
complete. The annual vital statistics reports provide data on TFR and ASFR by ethnicity and state.
The 2004 MPFS covered a representative sample for Peninsular Malaysia, Sabah, and Sarawak.
Bongaarts’s model is used to estimate the indices of the 4 main proximate determinants that explain
practically all the variance in fertility level across populatons.”'” In this model, the TFR is the product
of 4 indices measuring their fertility-inhibiting effect and the total fecundity rate (TF), as follows:

TFR = C, x C,x C, x C,x TF,

where, C,, is the index of proportion married, C, is the index of contraception, C, is the index of
induced abortion, and C, is the index of postpartum infecundability.

Each of the indices ranges from 0 to 1, with smaller values indicating greater effects, and
1 indicating no inhibiting effect. The total fecundity rate, with a mean value of 15.3 children per
woman across populations, is the average number of live births born to women who during their
reproductive period remain married, do not use any contraception, do not have any induced
abortion, and do not breastfeed their children.”'?

C,, is derived from the 2000 Population Census and 2004 Vital Statistics. The other 3 indices
C,, C, and C, arc estimated using the 2004 MPFS.

The index of marriage (C,,) is used to assess the fertility inhibiting effects of marriage pattern.
C,, takes the value of 1 when all women of reproductive age are married, and 0 when none is
married. Hence, the smaller the value, the larger is the impact of this variable on fertility. The
index of marriage is computed as follows:
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C. = Em(a)g(a)/Eg(a) = TFR/TM,

where m(a) is the age-specific proportion married, g(a) is the age-specific marital fertility rates,
and TM is the total marital fertility rate.

The age-specific marital fertility rates are obtained by dividing the ASFR by proportion
married for cach age group. The total marital fertility rate is obtained by summing up the age
specific marital fertility rates.

The index of contraception is computed as follows:

C.=1-118xuxe,

where u is the prevalence of current contraceptive use among currently married women, and e
is the average use-effectiveness of contraception.

The 2004 MPFS included a full pregnancy history in which women were asked the outcome
and duration of cach pregnancy. Pregnancies that ended before 28 weeks of gestation were clas-
sified as early pregnancy loss or abortion, which includes spontaneous and induced abortion.
Using 1988 Ghana Demographic and Health Survey Data, Blanc and Grey'* calculated a total
pregnancy loss rate for the 5-year period prior to the survey. Their estimated total abortion rate
of 0.65 per women for Ghana, was obtained by counting all early pregnancy losses instead of
live births in the numerator, and it is analogous to the total fertility rate. As information on the
date of termination of pregnancy is not available in the 2004 MPFS, a cohort rate based on the
total number of early pregnancy losses (ie, all pregnancies that ended before 28 weeks) is esti-
mated for each married woman aged 35 years and older. The index of abortion (C,) is computed
as follows:

C, = TFR/[TFR + 0.4 x (1 + u) X TA],

where u is the contraceptive prevalence rate and TA is the total abortion rate among married women.

In the 2004 MPFS, women who had at least one child aged less than 6 years old were asked
on their duration of breastfeeding the youngest child. Data show that the percentage that had
breastfed their youngest child was highest among Malays (93%), and lowest among Chinese
(52.5%), with Indians in between (83.1%). At the time of the survey, about one third of Malay
respondents who breastfed their youngest child were continuing, whereas only about 4% of
Chinese and 8% of Indian respondents were still breastfeeding. Hence, the problem of censoring
and truncation in estimating the mean breastfeeding duration is much more serious among
Malays as compared with the other 2 ethnic groups.

The index of postpartum infecundability is computed as follows:

C,=20/(18.5 + i),
where i = 1.753 exp(0.1396 x B — 0.001872 x B?); and B is the mean duration of breastfeeding.
Results
The Fertility Inhibiting Effects of Delayed and Nonmarriage
Age at marriage among Malaysian men and women has been rising steadily over the years.

The singulate mean age at marriage for Malaysian women increased from 22 years in
1970 to 25.1 years in 2000, whereas that of the men increased from 25.5 to 28.6 years during

Downloaded from aph sagepub.com at UTSA Libraries on June 15, 2015

63



Tey et al. 499

Table 1. Proportion Married Among Women, Age-Specific Fertility Rate, and Age-Specific Marital Fertility
Rate by Ethnic Groups: Peninsular Malaysia, 2005

Proportion Married Among Age-Specific Marital
VWomen Age-Specific Fertility Rate Fertility Rate
Age Group

(Years) Malays Chinese Indians  Malays Chinese Indians Malays Chinese Indians

15-19 0.02 0.02 0.034 0.045 0045 006 2.25 2.25 1.76

20-24 0.29 0.18 0.29 0.38 0275 0.385 1.31 1.52 1.33

25-29 0.75 0.56 0.67 0.95 0.645 0755 127 1.15 1.13

30-34 0.86 0.8l 0.83 0.855 0.3 0.570 0.99 0.77 0.69

35-39 0.89 0.88 0.86 0.54 0.265 0265 0.6l 0.30 0.31

40-44 0.88 0.88 0.84 0.195 0.055  0.065 0.22 0.06 0.08

45-49 0.88 0.88 0.8l 0.02 0.005  0.005 0.023 0.00 0.01

TMFR 6.67 6.05 5.30

TFR 3.0 1.92 2.11

¢ 0.45 0.32 0.40

m

Abbreviations: TMFR, total marital fertility rate; TFR, total fertility rate; C_, index of proportion married.

the same period. Wide variations in age at marriage can be observed across the ethnic groups.
In 2000, the singulate mean age of marriage of Malay women was 24.8 years as compared
with 27.0 years for Chinesc and 25.4 ycars for Indians. More and more women are also
remaining single. The proportion never married among those aged 30 to 34 years increased
from 6% in 1970 to 13% in 2000. Later marriage is a result of rising educational level and
increased participation of women in the labor force. The educational level has a greater effect
on marriage postponement among Chinese as compared with Malays and Indians. In 2000,
the singulate mean age at marriage for tertiary educated Chinese women was more than
5 years later than those with primary schooling (29.1 vs 23.8 years). The tertiary educated
Malay and Indian women married only about 2.4 years and 1.3 years later than their coun-
terparts with primary schooling (25.5 vs 23.1 years for Malays and 24.1 vs 22.8 years for
Indians). At age 30 to 34 years, almost 30% of tertiary cducated Chinese women were still
unmarried.?? Increased labor force participation among women has given them more options
than marriage. With economic independence, women may choose not to marry to pursue
their career and enjoy greater frecdom.

Table 1 shows that for most age groups, a higher proportion of Malay women were married as
compared with Chinese and Indians. Given that childbearing outside of wedlock is still relatively rare
in Malaysia, variation in the timing of marriage among different ethnic groups has resulted in fertility
differentials.

The estimated C,, values is lowest among Chinese and highest among Malays, indicating that
the fertility-inhibiting cffect of marriage postponement is most pronounced among Chinese and
smallest among Malays (Table 1).

The Fertility-Inhibiting Effects of Contraceptive Use

Studies have found a strong relationship between CPR and TFR across populations. Regression
estimates show that a 15% rise in CPR will result in a reduction of one child per woman.'>*
Although the continuing fertility decline in Peninsular Malaysia despite a reduction in CPR
seems incongruent, the fertility inhibiting effect of contraceptive use across subgroups of the
population in Malaysia is clearly demonstrated. The Chinese have the highest CPR and the low-
est TFR. On the other hand, Malays have the lowest CPR and the highest TFR. The CPR
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Table 2. Contraceptive Prevalence Rate, Use Effectiveness, and Index for Contraception, by Year and
Ethnic Group

Contraceptive Prevalence Rate

Ethnic Group 1974 1984 1994 2004 Use Effectiveness Estimated C_
Malays 26 41 46 39 0.83 0.62
Chinese 55 64 73 64 0.83 0.38
Indians 49 66 64 51 0.83 0.50
All 36 52 55 48 0.83 0.53

increased rather appreciably between 1974 and 1984. However, since the mid-1980s when the
government announced the new population policy to have a population of 70 million by 2100,
the CPR had increased marginally during the next decade, and decreased in the more recent
period (see Table 2). With modernization, couples are expected to avail themselves of family
planning services and supplies that are widely available. Hence, the dip in CPR is rather puz-
zling, especially when the TFR has continued to decline. Applying the 2004 MPFS data to
Bongaarts’s model, the estimated C, is 0.53 for Peninsular Malaysia. This ranges from 0.38 for
Chinese, to 0.50 for Indians, to 0.62 for Malays.

In 2004, the contraceptive prevalence was estimated at 39% for Malays, 64% for Chinesc, and
51% for Indians.?? A rather sizable proportion of them use traditional methods, especially the
rhythm method. Table 3 presents the method mix and use effectiveness by ethnic groups.

The Fertility-Inhibiting Effects of Abortion

Under Malaysian law, abortion may be carried out to save the life of the woman and to
preserve her physical and mental health. The preservation of mental health covers rape,
incest, or fetal impairment.?® The public, including some doctors are unaware of these con-
ditions for abortion. In 2007, the Reproductive Rights Advocacy Alliance of Malaysia was
formed with the objective to inform, educate, and advocate on reproductive health issues,
including abortion.”®

Of late, the increased incidence of youth sexuality, out-of-wedlock pregnancices, and aban-
doned babies has been highlighted in the media. There are no official data on induced abortion.
However, some commentators have speculated that abortion is on the rise. To quantify the
fertility-inhibiting cffects of abortion, it would be necessary to estimate indirectly the total
abortion rate. Table 4 summarizes the ethnic differentials in the total abortion rate, the propor-
tion of pregnancies ending in abortion and the index of abortion.

A study by Gilda ct.al’’ concluded that in Southeast Asia about 27% of pregnancies ended in
abortion (11% safe and 16% unsafe). A regression analysis by Westoff*® put the total abortion
rate for Southeast Asia at 1.1, and this corresponds quite closely with the estimate of 1.2 by the
World Health Organization. It appears that the carly pregnancy loss (14% of total pregnancy) and
the total abortion rate of 0.41 based on the 2004 MPFS probably represent an underestimate.

The Fertility-Inhibiting Effects of Postpartum Infecundability

The estimated duration of breastfeeding among those who had stopped is 12.5 months for
Malays, 1.7 months for Chinese, and 4.6 months for Indians. Taking into account the age of child
among those who were still breastfeeding, the mean breastfeeding duration was adjusted to 14 months
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Table 3. Method Mix and Use Effectiveness by Ethnic Groups

Percentage Distribution by Method

Method

Effectiveness Malays Chinese Indians
Condom 0.8l 45 299 7.4
Female sterilization 1.00 6.1 18.8 22.3
Injectable 1.00 3.5 1.4 1.7
Intrauterine device 0.96 8.2 T 10.9
Norplant 1.00 I;1 0.5 0.0
Male sterilization .00 0.1 0.3 0.0
Pill 0.92 4.9 9.1 16.6
Traditional 0.60 20.7 8.7 20.5
Rhythm 0.70 13.9 234 20.0
Vagina tablet 0.80 0.0 0.2 0.6
Total 100 100 100
Use effectiveness 0.83 0.83 0.83

Table 4. Total Fertility Rate, Total Abortion Rate, Percentage of Pregnancies Ending in Abortion, and
Index for Abortion by Ethnic Groups

Percentage of Pregnancies

Total Fertility Rate  Total Abortion Rate Ended in Abortion C,
All 25 0.41 14 0.91
Malays 29 0.38 12 0.93
Chinese 1.8 0.40 18 0.87
Indians 1.9 0.45 19 0.87

among Malays, 2 months among Chinese, and 6 months among Indians. The index of postpartum
infecundability (C,) estimated using Bongaarts’s formula is 0.74 for Malays, 0.96 for Chinese,
and 0.89 for Indians.

Summary of the Fertility-Inhibiting Effects of the Main Proximate Determinants

Table 5 summarizes the fertility-inhibiting effects of the proximate determinants for the 3 main
ethnic groups in Peninsular Malaysia. The expected TFR is obtained by multiplying the total
fecundity rate of 15.3 by the indices. For instance, the expected TFR for the Malays is 15.3 x
0.45 % 0.62 x 0.93 x 0.74. The value of 15.3 is the average TF value for a large number of popu-
lations in Bongaarts’s studies”!'” and hence is used in this analysis.

Discussion

In previous studies, Bongaarts found that in population with a TFR of less than 3, C_ was in
the range of 0.4 to 0.65, C, in the range of 0.22 to 0.45, C, in the range of 0.5 to 1.0, and C, in
the range of 0.9 to 1.0. With some exceptions, our estimates are within these ranges. The low
C,, value among the Chinese can be explained by the prevalence of nonmarriage and delayed
marriage. The high C_ values for the Malays, and to a lesser extent the Indians, is reflective of
their low level of CPR. The relatively low C, value among the Malays can be explained by the
prevalence of breastfeeding among them.
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Table 5. Summary of Indices of the Proximate Determinants of Fertility by Ethnic Group®

Ethnic Group

Malays Chinese Indians
(e 0.45 032 0.40
C. 0.62 0.38 0.5
G 0.93 0.87 0.87
o 0.74 0.96 0.89
xpected total fertility rate (TFR) based on total fecundity

rate (TF) of 15.3 25 1.6 23
Actual TFR 3.0 1.9 2.1
Difference between expected and actual TFR 0.1 -0.3 +0.2
Percentage difference -3.3 -5 +9

* Data from Tables | to 3.

Overall, delayed marriage is by far the most important factor in reducing the fertility level.
However, the widespread use of contraception among Chinese is just as important as delayed
marriage in explaining their low level of fertility. These 2 factors account for a large part of the
difference between the fecundity rate and TFR. Whereas the abortion index is lower among
Chinese and Indians as compared with Malays, the reverse is true for the index of postpartum
infecundability.

The expected TFRs, obtained by multiplying the assumed TF value of 15.3 as proposed by
Bongaarts, correspond quite closely with that of the observed TFR for Malays and Indians.
The higher than expected TFR among the Chinese could be attributed to out-of-wedlock births,
as cohabitation has become more common. On the other hand, the lower than expected TFR
among Indians could be due to some underreporting of CPR as the 2004 survey showed a
significant drop in the level of contraceptive use since 1994.

The accuracy and reliability of the estimated fertility-inhibiting effects of the proximate
determinants of fertility depend to a large extent on the quality of the data used in the computa-
tion. The assumed TF value of 15.3 is a hypothetical figure, and the value of TF is found to vary
between 13 and 17.'° The fertility-inhibiting effects shown in this article should be taken as
indicative of the relative contribution of each of these factors in explaining the fertility levels
and differentials. Moreover, part of the inconsistency between the CPR and TFR may be
explained by the temporal distortion of TFR. Being a period measure, the TFR is temporarily
depressed, and hence underestimated, by a rise in the mean age of childbearing. There is a
distinct possibility for the TFR to reversc its downward trend as the temporal effect is about to
run its course.?*!

Delayed marriage results in smaller families and hence lower dependency and allows women
more freedom to pursuc their carcer and enhance their individual and family well-being.
However, postponing the age at marriage to late 20s or even early 30s may result in greater risk
of childlessness and adverse effects on maternal and child health.

The index of abortion was not estimated in a previous study by Tey et al.'” However, the index
of postpartum infecundability remains largely unchanged for Chinese and Indians but that for
Malays was estimated to decrease slightly to 0.74 from 0.80 previously. Given the health benefits
of breastfeeding to infants, campaigns for breastfeeding should be stepped up, and facilitics
enhanced to encourage more women to breastfeed their babies.

The estimated abortion rate in this study, which includes both spontaneous and induced
abortion, is much lower than most other estimates for developing countries. This could be due
to underreporting as it is a taboo subject. According to the World Health Organization, about 1
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in 5 pregnancies worldwide end in abortion, and for every 1000 women of childbearing age (15
to 44 years), 29 were estimated to have had an induced abortion in 2003.

With rising age at marriage, the period of exposure to sex outside marriage among the
young people has become longer. Abortion is probably on the rise among the unmarried
youths who are not provided with family planning services. The increased incidence of baby
dumping and out-of-wedlock pregnancies reported in the media, and hence the possibility of
an increase in abortion, has prompted the government to adopt the Social and Reproductive
Health Education Policy and to consider seriously the introduction of sex education in
schools. These programs and strategics are designed to educate an increasing number of
unmarried persons on the need to stay away from sex and to behave responsibly for their
own reproductive health.

The model used in this study incorporates only 4 proximate determinants. Primary sterility
or infertility is probably on the rise in Malaysia, as in other parts of the world. Serajeldin et al**
found that about one fourth of Iranian couples experience primary infertility at some points in
their lives and that 3.4% suffer from this problem at any time. According to Bill Ledger, an in vitro
fertilization specialist, 1 in 3 couples in Europe could suffer from infertility problems in 10 years’
time, up from the current level of 1 in 7.* The New Sunday Times reported that as many as half
of those who visit gynecological specialists were asking for treatment to help them conceive.**
In view of the likely increase in primary sterility, the index of primary sterility (C,) will have to
be incorporated into the model. But the data on infertility must first be collected through survey
and laboratory tests.

The fertility-inhibiting effects of marriage have increased rather substantially since the
mid-1980s owing to the rising age at marriage. In 1985, the C,, was 0.68 for Malays, 0.58 for
Chinese, and 0.61 for Indians'®; however, these decreased to 0.45, 0.32, and 0.40, respec-
tively, for each of the ethnic groups in 2004. Reflecting the stagnation in the CPR over the
2 decades, the index of contraception C, has remained largely unchanged (ie, from 0.67 to 0.62
for Malays, remained at 0.38 for Chinese, and 0.40 to 0.50 for Indians). Hence, the fertility
decline that has taken place in the past 2 decades or so was largely brought about by the
changing marriage pattern, and this is true for all ethnic groups. The much smaller fertility-
inhibiting effects of these 2 proximate determinants for Malays as compared with the other 2
ethnic groups result in the rather wide ethnic fertility differentials. This gap is likely to remain
as Malays are expected to enter marriage earlier and to be less likely to use a contraceptive
method in the foreseeable future.

The CPR is relatively low in Peninsular Malaysia for its level of development. Concerns on
the high level of unmet need for contraception have been raised in several forums. There is a
need to revitalize family planning to enhance the reproductive rights and health of women, espe-
cially those who are underserved. In view of the stagnation of CPR, there is a need to adopt new
strategies to reduce unmet need for contraception to prevent unwanted pregnancies, which will
result m a reduction in induced abortion.**

Conclusion

Bongaarts’s model predicted rather accurately the total fertility rate for Malays and Indians, and
to a lesser extent for the Chinese in Peninsular Malaysia. The difference between the expected
and actual TFR ranges from 3.3% among the Malays, 9% among the Indians, and 15% among
the Chinese. As alluded to above, the higher than expected TFR among the Chinese could be
brought about by the increase in out-of-wedlock births as cohabitation has become more preva-
lent. More up-to-date and accurate data on abortion and sterility needs to be collected for further
refinement of the model.
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For all 3 ethnic groups, the index of marriage is lower than that of contraception. Hence,
marriage postponement explains a large part of the inconsistency of the fertility level given
the contraceptive prevalence rate. Reflecting the stagnation of contraceptive prevalence rate,
the index of contraception has not changed much since 1985. Younger age at marriage and
lower contraceptive use among the Malays as compared with the non-Malays account for
much of the ethnic fertility differentials in Peninsular Malaysia. Whereas the fertility of the
Chinese and Indians has dipped below the replacement level, Malay fertility is still in the midst
of transition. This will result in significant shift in the ethnic composition of the population.
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Abstract

Background: Abortion is a serious public health issue, and it poses high risks to the health and life of women. Yet safe
abortion services are not readily available because few doctors are trained to provide such services. Many doctors are
unaware of laws pertaining to abortion. This article reports survey findings on Malaysian medical students’ attitudes toward
abortion education and presents a case for including abortion education in medical schools.

Methods and Results: A survey on knowledge of and attitudes toward abortion among medical students was conducted in
two public universities and a private university in Malaysia in 2011. A total of 1,060 students returned the completed
questionnaires. The survey covered about 90% of medical students in Years 1, 3, and 5 in the three universities. About 90%
of the students wanted more training on the general knowledge and legal aspects of abortion, and pre-and post-abortion
counseling. Overall, 75.9% and 81.0% of the students were in favor of including in medical education the training on surgical
abortion techniques and medical abortion, respectively. Only 2.4% and 1.7% were opposed to the inclusion of training of
these two methods in the curriculum. The remaining respondents were neutral in their stand. Desire for more abortion
education was associated with students’ pro-choice index, their intention to provide abortion services in future practice, and
year of study. However, students’ attitudes toward abortion were not significantly associated with gender, type of
university, or ethnicity.

Conclusions: Most students wanted more training on abortion. Some students also expressed their intention to provide
abortion counseling and services in their future practice. Their desire for more training on abortion should be taken into
account in the new curriculum. Abortion education is an important step towards making available safe abortion services to
enable women to exercise their reproductive rights.
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Introduction 1,000 women aged 15—44, and for every 100 live births there were
- : o o 16 unsafe abortions. The incidence of unsafe abortion varied
'he Warld Health Organization (WHO) estimated that there widely across regions, countries and within countries. The highest

were about 42 million abortions globally in 2008, of which half :

were unsafe abortions. Almost all of the unsafe abortions were in

d('\"‘]{lping ('(Iunlril‘s. l;‘nSﬂf(‘ or 1']';!1](11'5“]1(' iil)[)l'lj()nﬁ were

observed unsafe abortion ratios were in developing countries with
incomplete estimates [3]. The unsafe abortion rate and abortion
. N . . . ratio was relatively high in Southeast Asia, with an estimated rate
Irrqu»rmly prrfnrmrd by pl‘m’l_dr” wnhru}I the nAToINATY: skills of 22 per thousand women and 28 per 100 live births respectively
and in an environment that did not conform to the minimum [1].

medical standards. In some instances, abortions were self-induced.
Unsafe abortions imposed heavy economic and health burdens on
women and society [1,2].

Unsafe abortion rate is the number of unsafe abortions per
1,000 women aged 15—-44 years in a year, and is used to measure
the level of unsafe abortion in a population. Unsafe abortion ratio
is the number of unsafe abortions per 100 live births (as a proxy for
pregnancies) in a year, and is a measure of the likelihood that
a pregnancy will end in unsafe abortion rather than in a live birth
[1]. Globally, the unsafe abortion rate in 2008 was about 14 per

Information on the incidence of abortion in Malaysia 1s not
readily available. However, there are good reasons to believe that
abortion is on the rise because the fertility level has been declining
from 3.5 children per woman in 1985 to about 2.3 today, despite
the stagnation of contraceptive prevalence rate at about 50% for
all methods and 33% for modern methods since the mid 1980s [4].

‘The abortion law in Malaysia has become relatively liberal after
it was amended in 1989, It allows abortion in order to preserve the
physical and mental health of women, in addition to saving the life
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of pregnant woman which used to be the only legal basis for
abortion [5]. Under the amended law, third-party authorization
by a medical professional is still required. The public, including
some medical professionals are unaware of this law. Due to the
lack of knowledge of ahortion law/procedures, and a poor
understanding of women’s need, many doctors do not provide
abortion services [6,7]. Medical doctors also lack training on
abortion counseling and service as medical schools in Malaysia
have given little attention to abortion education [8].

To our knowledge, medical curriculum in Malaysian universi-
ties has been designed without incorporating students’ opinion. In
Malaysia, apart from a study on medical students’ perception of
hiostatistics and epidemiology module [9], no study has been
conducted to obtain student feedback on the curriculum. Studies
on students’ perception on abortion education in North America
found that students played an active role in advocating abortion
education in medical schools [10-14]. A review of the literature
shows that no such study has been done in Malaysia and other
developing countries.

In view of the growing demand for safe abortion and the dearth
of research on this topic, a survey was conducted to find out
medical students’ knowledge of and attitudes toward abortion,
including abortion education. It is hoped that the dissemination of
the findings from this study will provide a case for the inclusion of
more abortion education in the medical schools in Malaysia and
other developing countries, as a first step towards making safe
abortion more readily available to women.

Materials and Methods

Ethics Statement

The proposal to conduct the survey was endorsed by the
Medical Ethics Committee, University of Malaya Medical Centre,
which specifically approved this study in writing. Permission was
sought from the deans of the three medical schools, and informed
consent was obtained from all respondents before the question-
naires were administered.

Study Setting

Malaysia is a multi-ethnic country in Southeast Asia. Out of
a total population of 28.3 million in 2010, 91.8% were Malaysian
citizens and 8.2% were non-citizens. Among the citizens, the
Malays made up 55.5%, Chinese 25.6%, Indians 7.3%, other
ethnic groups 13.5% [15]. Today about 71% of the population
lives in the urban areas, as compared to 28% in 1970. Malaysia
has achieved remarkable socio-economic progress. It is classified as
an upper middle income country by the World Bank, and a high
human development index (HDI) country by the United Nations,
The gross enrolment rate for primary, secondary and tertiary
education is about 85%, 70% and 38% respectively [16]. A report
of the Ministry of Higher Education put the total enrolment in
public and private institutions of higher learning at 921,979 in
2009, with 202,203 graduating in that year [17]. In Malaysia,
medical education is a 5-year undergraduate program. Upon
completing the 5-year program, students are awarded the
Bachelor of Medicine, Bachelor of Surgery (MBBS). Some
proceed to pursue post graduate courses with specialization in
a particular field. Currently, there are 33 medical schools in
Malaysia, and around 4,000 medical students are expected to
graduate with MBBS degree annually.

Study Design and Data Collection

The survey was planned to cover two public universities and
two private universities out of a total of 33 medical schools in

PLOS ONE | www.plosone.org
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Malaysia. The sampling design for this survey used a combination
of stratified random sampling and single stage cluster sampling.
The universities were stratified according to public and private
universities, and two universitics were randomly selected from
cach stratum. Under the one-stage sampling scheme, all Years 1, 3
and 5 medical students in the selected universities would be
interviewed. The management of one private university did not
give permission for the survey to be conducted, and no
replacement was made. The prerequisites for admission of students
are rather similar for all the universities as the entry criteria are
being regulated by the Ministry of Higher Education. Hence,
students from the three universities would be fairly representative
of the study population.

The survey was carried out from March through May 2011 to
cover all the Years 1, 3 and 5 medical students in the two selected
public universities. However, the survey in the private university
was confined to all Years 3 and 5 medical students, as Year 1
students were attending classes in a foreign campus. Research
team members explained the ohjectives of the survey hefore
distributing the questionnaires to the students for self administra-
tion during lecture sessions of core courses. A total of 1,060
students returned the questionnaires, representing a response rate
of about 90%. Of the 1,060 students who returned the completed
questionnaire, 69 did not answer questions pertaining to abortion
education or pro-choice or intention to provide abortion services,
and were excluded from the analysis.

The Survey Instrument

The questionnaire was designed in consultation with key
personnel from the Ministry of Health, the Reproductive Rights
Advacacy Alliance of Malaysia (RRAAM) and the universities, to
collect data on students’ knowledge of and attitudes toward
induced abortion, and related reproductive health services in-
cluding contraceptive use. The draft questionnaire was pre-tested
on 30 Year 2 medical students in one of the public universities
selected for the main survey.

The questionnaire consisted of 26 items. These items included
students’ knowledge of abortion and reproductive health, attitudes
toward abortion and abortion education (general knowledge,
surgical and medical abortion, legal aspects of abortion, and pre-
and post-abortion counseling), type of university (public and
private), year of study, gender, cthnicity, and intention to provide
abortion services in future practice. The questionnaire also
included agreement or disagreement on 12 Likert scale statements
on various conditions {or abortion, such as on the grounds of rape,
risk to women's health and life, their rights and socio-economic
considerations, from 1 for those who disagreed strongly (not pro-
choice) to 5 for those who agreed strongly (pro-choice).

Statistical Analysis

All data were entered into the computer and checked for data
entry errors, missing data and inconsistencies. Data were analyzed
using SPSS for Windows version 19. A pro-choice index was
created by summing the responses to the 12 statements, with
a Cronbach’s Alpha value of 0.8581. The index was further
regrouped into 3 main categories: below 29, 29-36, and 37+
Respondent’s feedback to cach of the six questions relating to their
intention to provide abortion counseling, referrals and services
were recoded as 2 if the answer was “Yes”, 1 if “Uncertain™ and
0 if the answer was “No”, and the scores were added to form an
index on willingness or intention to provide abortion services in
future practice, with a Cronbach’s Alpha value of 0.7548.
Generally a Cronbach’s Alpha value of between 0.7-0.8 indicates
internal consistency for a reliable scale [18].
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Frequency tables were run to show the distribution of the
sample according to sclected variables, and students’ attitudes
toward various types of abortion education. Cross-tabulations
were run to compare the proportion of students agreeing or

disagrecing with abortion education across the categories of

selected variables. Chi-square tests were used to test for significant

association between the dependent and independent variables.
Because the independent variables may have confounding

effects on students’ attitudes toward abortion education, multiple

logistic regressions were performed to assess the net effects of

selected variables on students’ opinions on four types of abortion
education. The odds ratio from the logistic regression measures the
probability of an event occurring (e.g. student agreeing to more
abortion education) with the probability of an event not occurring
[p/(1=p)], where p is the probability of an event occurring [19].

Results

Of the 991 students in this analysis, exactly two thirds were from
the public universities. A quarter of the respondents were Year 1
students, 32% were Year 3 students and 43% were Year 5
students. Sixty three percent were female. The sample comprised
46.9% Malays, 37.6% Chinese, 12.0% Indians, and 3.5% others
(Table 1). The ethnic distribution of the respondents corresponded
closely to the ethnic composition in these medical schools. There
was almost equal number of students according to the three
categories of pro-choice index. About half of the students had
a score of 6 to 9 on their intention to provide abortion services in

Table 1. Distribution of respondents by selected variables.
Frequency Percent
Total 991 100.0
Type of university
Public 661 66.7
Private 330 333
Year of study
Year 1 249 251
Year 3 37 320
Year 5 425 429
Gender
Male 363 36.6
Female 628 63.4
Ethnicity
Malays 3 465 46.9
Chinese 72 37.6
Indians 119 120
Others 35 35
Pro-choice index
Below 29 310 313
29-36 343 346
37+ 338 341
Intention to provide abortion service
Less than 6 240 242
6to9 509 514
10+ 242 244
doi:10.1371/journal.pone.0052116.t001
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future practice, while about one quarter each had a score of below
6, and 10 and above respectively (Table 1).

The majority of students (about 90% or more) agreed that there
should be more training in general knowledge and legal aspects of
abortion, and pre- and post-abortion counseling. However, 21.7%
and 17.3% were neutral on the need for more training in surgical
abortion techniques and medical abortion respectively. Only
a small number of students disagreed with having more training on
the various types of abortion education in the medical curriculum
(Table 2).

Male and female students from both public and private
universities did not differ significantly in their opinion on any
type of abortion education (Table 3). However, year of study was
significantly associated with students’ attitudes toward more
training on surgical and medical abortion (p<<0.03) and the legal
aspect of abortion (p<<0.01). Year 5 students were much more
likely than their juniors, especially Year | students, to want more
training on abortion education. Senior students tended to have
better knowledge on various aspects, including the curriculum, as
compared to their juniors. This is consistent with finding of a study
among medical students in the University of British Columbia,
where senior students were found to be more knowledgeable than
their juniors [14]. Being aware of the lack of abortion education
through the years, it is not surprising that senior students were
more likely to express a desire for wanting more training in
abortion. There was no significant cthnic differential in the
attitudes toward more training in general knowledge, surgical and
medical abortion and the legal aspect. However, the Chinese and
Indians were more likely than the Malays to want more training
on pre- and post-abortion counscling (p<0.05). Pro-choice
students were much more likely to want more training on surgical
and medical abortion, and pre-and post-abortion counseling, as
compared to those who were not pro-choice (p<0.01). As
expected, the desire for abortion education was higher among
students who expressed an intention to provide abortion service in
future practice than those who had no intention to provide such
service (p<<0.01).

In Table 4, an odds ratio of 0.86 indicates that the odds of
students from private university wanting more training on surgical
abortion techniques was 14% (1-0.86) lower than those from the
public universities, the reference group. On the other hand, the
odds of students from private university wanting more training on
medical abortion was 1.09 times {or 9%) higher than those from
public universitics. However, difference in the opinion on the
various types of abortion education between students from public
and private universitics was not statistically significant. Year 3 and
Year 5 students were about 2.4 times and 2.5 times more likely
than Year 1 students to want more training on the legal aspect of
abortion, and the differences were statistically significant, as the
confidence interval did not contain “17. Malay students were
more likely to want more training on surgical abortion techniques
as compared to the other cthnic groups. On the other hand,
Chinese students were more likely to want more training on the
legal aspects of abortion and pre- and post-abortion counseling.
However, the ethnie differentials in student attitudes toward more
training on various types of abortion education were not
statistically significant. Controlling for other variables in the
maodel, pro-choice students and those who would provide abortion
services in future practice were much more likely to want more
training in all aspects of abortion education, as compared to those
who were not pro-choice and would not provide abortion service
in their future practice.
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Table 2. Students’ opinions on the inclusion of various types of abortion education into the medical curriculum (n=2991).

Types of abortion education Strongly agree  Agree Neutral Disagree Strongly disagree
General knowledge on abartion 476 45.2 6.8 0.2 0.2
Surgical abortion techniques 320 439 217 1.7 0.7
Medical abortion 340 47.0 173 12 0.5
Legal aspects of abortion 478 411 91 12 0.8
Pre- and post-abortien counseling 443 43.0 11.0 11 0.6

doi:10.1371/journal.pone.0052116.t002

Discussion that women have access to these services instead of having to seck
out services from untrained providers [20]. A study in Africa shows

The transition from unsafe to safe abortion requires abortion that with the intreduction of medical abortion, thousands of
training for service providers, and provision of services at the women's lives were saved [21]. Despite the call by the Edinburg

appropriate primary level health service delivery points, to ensure  Declaration of the World Medical Association (1998) [22] for

Table 3. Percent of respondents agreeing to the inclusion of the various types of abortion education in the curriculum by selected

variables.
General knowledge Surgical abortion Legal aspects of Pre- and post-abortion
on abortion techniques Medical abortion abortion counseling

Type of university

Public 92.0 75.3 79.6 87.7 86.1

Private 945 77.0 836 91.2 89.4

Year of study

Year 1 89.6 727 759 815 83.5

Year 3 93.4 729 81.1 91.2% 87.1

Year 5 94.4 80.0 83.8" 91.5* 89.4

Gender

Male 91.7 752 81.3 89.3 87.6

Female 935 76.3 80.7 88.7 86.9

Ethnicity

Malays 90.8 74.0 785 88.2 839

Chinese 94.6 793 847 90.9 90.9%

Indians 94.1 76.5 79.8 85.7 88.2

Others 97.1 62.9 771 88.6 88.6

Pro-choice index

Below 29 © o919 69.0 732 89.4 823

29-36 93.0 74.3 81.6* 88.6 88.6

37+ 93.5 % jd 87.3% 88.8 902"

Intention to provide abortion service

Less than 6 90.8 64.6 68.3 85.4 771

6to9 929 752 B2 88.2 88.2%

10+ 94.6 86.4%* 89.7** 93.8* 95.0%*

Note: * statistically significant; p<0.05;

**p<0.01 as compared to the group with the lowest value. Differences of all other pairwise comparisons are not statistically significant except * between pro-choice 29~

36 and 37+ on surgical abortion techniques and intention 6 to 9 and 10+ on counseling; and ** between intention 6 to 9 and 10+ on surgical abortion techniques.

doi:10.1371/journal.pone.0052116.t003
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medical schools to produce professionals who are able to
understand the needs of the communities and tw respond
accordingly, medical schools in Malaysia and other developing
countries do not offer sufficient training to equip students with the
knowledge and skills necessary to counsel patients about abortion
and to become abortion providers [14,23].

In Malaysia, family planning services are not available to
unmarried persons. With the trend towards delayed marriage [24],
and more and more adolescents becoming sexually active, issues
such as youth sexuality, unwanted pregnancies and baby
abandonment have become serious social problems. Presumably,
some women may have resorted to unsafe abortion.

The growing concern over adolescent sexual behavior led to the
adoption of the National Adolescent Health Policy in 2001, and
the National Reproductive Health and Social Education Policy in
2010. The stagnation of the contraceptive prevalence rate and
high level of unmet need have also heen highlighted at various
forums. More innovative approaches, including abortion counsel-
ing and management, need to be adopted to complement the
family planning efforts. Those responsible for undertaking the
curriculum review may need to be more sensitive to the prevailing
sentiments and concerns on the sexuality problems. New elements
of abortion education such as counseling as a means to help
prevent out-of-wedlock and unwanted pregnancies need to be
introduced.

PLOS ONE | www.plosone.org

Table 4. Logistic regressions on students’ desire for the various types of abortion education.
Surgical abortion Pre- and post- abortion
techniques Medical abortion Legal aspects of abortion counseling
Odds Odds Odds Odds
ratio 95% Ci ratio 95% CI ratio 95% <l ratio 95% ClI
Type of university
Public (Reference) 1.00 1.00 1.00 1.00
Private 0.86 (0.60, 1.25) 1.09 (0.72, 1.65) 1.08 (0.63, 1.87) 1.16 (0.71, 1.88)
Year of study
Year 1 (Reference) 1.00 1.00 1.00 1.00
Year 3 0.95 (0.64, 1.43) 1.19 0.77, 1.84) 235 (1.36, 4.05) 132 (0.67, 1.85)
Year 5 1.41 (0.92, 2.15) 134 (0.86, 2.10) 2.52% (1.45, 4.39) 1.31 (0.78, 2.22)
Ethnicity
Malays (Reference) 1.00 1.00 1.00 1.00
Chinese 091 (063, 1.33) 1.01 (0.67, 1.52) 149 (0.89, 2.49) 153 (0.93, 2.50)
Indians 0.82 (0.49, 1.37) 0.69 (0.40, 1.21) 0.75 (0.39, 1.44) 113 (0.58, 2.20)
Others 0.57 (0.27, 1.20) 091 (0.39, 2.13) 114 (0.38, 3.42) 1.67 (0.56, 4.95)
Pro-choice index
Below 29 (Reference) 1.00 1.00 1.00 1.00
29-36 1.09 (0.75, 1.58) 1.28 (0.86, 1.92) 0.70 (041, 1.19) m (0.69, 1.80)
37+ 1.7* (1.08, 2.71) 1.69* (1.03, 2.79) 0.53* (0.28, 0.97) 0.89 (0.50, 1.59)
Intention to provide abortion
service
Less than 6 (Reference) 1.00 1.00 1.00 1.00
6to9 1.53* (1.07, 2.19) 1.88* (1.28, 2.76) 1.25 (0.76, 2.04) 201" (1.30, 3.11)
10+ zr (1.65, 4.47) 3.01* (1.75, 5.19) 2.70% (1.34, 5.44) 5.07** (2.49, 10.30)
Constant 1.98 1.53 3.67 218
Note: Odds ratios and [95% confidence intervals] from logistic regression models predicting students’ desire to have more training on various aspects of abortion.
*and ** denote statistical significance at the 0.05 and 0.01 levels, respectively.
doi:10.1371/journal.pone.0052116.t004

There will always be barriers to the inclusion of abortion
education in the medical curriculum, even in developed countries
[25], due to pressure from the anti-choice and pro-life movements.
One way to circumvent the restrictions and rejection of abortion
education is to incorporate abortion training into public and
reproductive health education.

While greater contraceptive use can be expected to reduce
induced abortion, as shown in a study by Bongaarts and Westofl'
[26], other studies showed no significant association between
induced abortion and contraceptive use [27,28]. The parallel rise
in abortion and contraception in some countries has occurred
because increased contraceptive use alone was unable to meet the
growing need for fertility regulation in situations where fertility
was falling rapidly [28]. Hence, there is a need to offer abortion
services alongside family planning.

Non-government organizations (NGOs) are playing an impor-
tant role in providing abortion information and counscling in
Malaysia. The Federation of Reproductive Health Association
Malaysia (FRHAM) has set a goal for universal recognition of
women’s right to have access to safe abortion and a reduction in
the incidence of unsafe abortion. FRHAM and its member
associations aim to provide safe, sensitive, non-judgmental and
affordable abortion-related services (including pre- and post-
abortion counseling), with special attention to young women, the
under-served and marginalized groups. These organizations also
act as referral centers for post-abortion care, treatment of
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complications and contraceptive services [29]. In 2007, the
Reproductive Rights Advocacy Alliance of Malaysia was formed
as part of the Asia Safe Abortion Partnership, with the objective to
inform, educate, and advocate on reproductive health issues,
including abortion [30]. The missions and concerns of these
NGOs point to the need to improve access to safe abortion
services.

A survey on medical students in the United States found that
96% of the respondents indicated that abortion education was
appropriate in the preclinical and clinical curricula. The same
study also found that about three quarters of students who planned
a carcer in Family Medicine and Obstetrics and Gynecology
preferred the integration of abortion training into the residency
curriculum [13]. Respondents in our survey were not asked about
the appropriateness of abartion education in preclinical and
clinical curricula. However, it is likely that medical students in
Malaysia would share the same view with their American
counterparts, as the level of acceptance of abortion training
among medical students in Malaysia was as high as in the United
States [10-13].

In planning the survey, special attention was given to the study
design. Nevertheless, the study still has a number of limitations.
The survey was conducted in only three universities. A selected
private university did not give us the permission to conduct the
survey, and it was not replaced with another university due to time
constraint. Moreover, the survey did not collect information on the
perceptions of normative heliefs within the family, among peers
and society which would have an impact on attitudes toward
ahortion and abortion education. In a multi-ethnic country like
Malaysia, ethnicity is an important variable in most socio-
economic and attitudinal research, as the ethnic variable subsumes
many cultural and religious dimensions. In some populations,
religion may be an important variable in explaining people’s
attitudes toward abortion. This variable was not included in the
questionnaire because of the strong association between ethnicity
and religion. In Malaysia, all Malays arc Muslim, 84% of the
Chinese are Buddhist, and 86% of the Indians are Hindu. It
turned out that the ethnic variable which subsumes various socio-
cultural and religious norms in Malaysia did not have any
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significant effect on the students” attitudes toward abortion
education. As more than 90% of students wanted at least some
ahortion education, any sampling bias is unlikely to change
significantly the key finding that most medical students want more
abortion education. Hence, the survey findings provide a strong
case for abortion curriculum reform.

Conclusion

Our survey showed that almost all medical students in both
public and private universities were in favor of having more
{raining in abortion. Moreover, about 80% of the medical students
in this survey reported an intention to provide some forms of
abortion services in their future practice. Clearly, there is a need to
equip medical students with skills and knowledge to meet the
increasing demand for safe abortion. Such a need was unani-
mously endorsed by participants of a national seminar held to
discuss the findings from this survey and two other related surveys.

Abortion education can be incorporated into existing courses
along with family planning and reproductive health modules to
avoid any opposition that may arise. Curriculum reform to
improve abortion education would result in improved reproduc-
tive health care for women, and to enable them to exercise their
reproductive rights.
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The high maternal and neonatal mortality rates in South Asia and Sub-Saharan Africa can be attributed to the lack of access
and utilization of health services for delivery. Data from the Demographic and Health Surveys conducted in Bangladesh, India,
Pakistan, Kenya, Nigeria, and Tanzania show that more than half of the births in these countries were delivered outside a health
facility. Institutional delivery was closely associated with educational level, family wealth, place of residence, and women’s media
exposure status, but it was not influenced by women's work status and their roles in decision-making (with the exception of Nigeria).
Controlling for other variables, higher parity and younger women were less likely to use a health facility for delivery. Within each
country, the poorer, less educated and rural women had higher unmet need for maternal care services. Service related factors
(accessibility in terms of cost and distance) and sociocultural factors (e.g., did not perceive the need for the services and objections
from husband and family) also posed as barriers to institutional delivery. The paper concludes with some suggestions to increase

institutional delivery.

1. Introduction

Globally, approximately 287,000 women died from causes
related to pregnancy and childbirth in 2010. Of these, 162,000
were in Sub-Saharan Africa and 83,000 were in South Asia.
The maternal mortality ratio (MMR defined as the number of
women who die during pregnancy and childbirth per 100,000
live births) ranges from 16 in the'developed countries to 220
in South Asia and 500 in Sub-Saharan Africa [1]. Lack of
access to and utilization of health care services for delivery are
among the main reasons for the high maternal and neonatal
mortality rates in these regions [2-5]. Maternal death can
occur anytime in pregnancy, but delivery is by far the most
dangerous time for both mother and baby [6].

The major complications that account for 80 percent of
all maternal deaths are severe bleeding and infections after
childbirth, high blood pressure during pregnancy and unsafe
abortion [7]. Antenatal care, delivery by skilled health profes-
sionals, and postnatal care would ensure timely management
and treatment of complications to reduce maternal deaths.
Despite the importance of institutional delivery in preventing

maternal death, about 42 percent of the births in developing
countries were delivered outside a health facility, and 35 per-
cent were notattended by trained personnel. Noninstitutional
delivery made up more than 80 percent of the births in a
few less developed countries such as Ethiopia (95 percent),
Afghanistan, Bangladesh, Lao People’s Democratic Republic,
and Nepal [8].

Factors that prevent women from receiving or seeking
health care during pregnancy and childbirth include inade-
quate services, poverty, distance, lack of information, and cul-
tural practices (7, 8]. Health facilities and services vary widely
between the developed and developing countries. In low
resource countries, the hospital bed-population and doctor-
population ratio was about 0.4 and 0.2 per 1,000 population
respectively, while the corresponding figures for the devel-
oped countries are 6 and 3 per thousand population. Health
expenditure per capita ranges from a mere USD 26.8 in low
income countries to USD 224 in middle income countries,
USD 382 in upper middle income countries and USD 4,879 in
high income countries [9].
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Numerous studies on the utilization of health facilities
have been carried out at the national or subnational level
in various parts of the world, including Sub-Saharan Africa
and South Asia [10-19]. However, comparative study on the
utilization of maternal care services between the two regions
is relatively scarce. One particular study that covers the two
regions provided the estimates on the number of births in
Sub-Saharan Africa and South Asia that will not be attended
by a skilled birth attendant between 2011 and 2015 [20]. A
cross-country analysis using data from DHS conducted in 31
countries indicates that women’s education, economic status,
and empowerment are closely associated with the utilization
of maternal health services. DHS data from 21 countries in
Sub-Saharan Africa show that teenagers in the region have
poorer maternal health care than older women with similar
background characteristics [21].

The main objective of this paper is to examine the deter-
minants of sociocultural, service and information related
barriers to the use of health facilities for childbirth. A better
understanding of these barriers is essential for implementing
various strategies to increase women’s utilization of health
facilities to reduce maternal and child deaths.

2. Materials and Methods

2.1 Data. Data for this study come from the Demographic
and Health Surveys (DHS) conducted in 3 selected South
Asian countries and 3 African countries in 2006-2010. MEA-
SURE DHS Project has been funded by USAID with contri-
butions from other donors to carry out surveys in developing
countries on demographic and health issues that can inform
policy. The DHS apply multistage probability sampling to
provide nationally representative samples of women of repro-
ductive age (i.e., aged 15-49 years). Since 1984, DHS have
been conducted in 85 countries based on a set of core ques-
tionnaires to allow comparison across countries. The data are
available to researchers through an online database [22].

Bangladesh, India, and Pakistan were chosen to represent
South Asia subcontinent, while Kenya, Nigeria, and Tanzania
were chosen to represent the Sub-Saharan Africa. These
countries were selected based on the population size and the
availability of DHS data for the most recent period—2007
for Bangladesh, 2006 for India, 2007 for Pakistan, 2009 for
Kenya, 2008 for Nigeria, and 2010 for Tanzania.

The proportion of women who had more than one birth
in the five years prior to the survey ranged from about one-
quarter in Bangladesh to one-third in India and 45-52 per-
cent in the other four countries in this study. This analysis is
based on the most recent birth within the reference period.

2.2 Statistical Methods. Place of delivery, type of birth
attendants, and reasons for not using a health facility for the
delivery are the dependent variables for this study. For logistic
regression analysis, place of delivery and type of birth attend-
ant were recoded into binary variables, taking the value 1
for institutional delivery, 0 otherwise, and 1 for delivery by
trained personnel, 0 otherwise.

The Scientific World Journal

The independent variables may be classified as individual-
level variables (educational level of women and husband,
maternal age, media exposure, womens work status, and
their status in the family); household-level variables (family
income or wealth); and community-level variables (urban-
rural residence). In previous studies, education, household
socioeconomic status, and urban-rural residence are consis-
tently significant predictors of service utilization, while all
other variables are less consistent predictors across studies
[2,10-12, 16, 23-38].

Household income data were not collected in DHS.
Instead, the data sets contain a variable on the household’s
quintile classification of wealth index generated through
principal component analysis based on household ownership
of various assets and on housing characteristics. Description
of the construction of this variable can be read from the report
for each country.

Women's status is represented by a variable on whether a
woman has a final say on her own health care (Yes=1,No =
0).

Media exposure is an index based on the following:

(i) frequency of reading newspaper or magazine (more
frequent = 1/less frequent = 0);

(ii) frequency of listening to radio;
(iii) frequency of watching television.

Women who scored 0 to 1 were grouped as a “Low” expo-
sure to the media and 2 to 3 were grouped as a “High” expo-
sure to the media.

We began with a description of the sample distribution
for each independent variable, followed by the distribution
of place of delivery and the type of birth attendant for each
country. The independent variables were interrelated with
one another, with confounding effects on delivery care. For
instance, family wealth index was closely associated with the
educational level of women and their husband; higher edu-
cated women tended to marry higher educated men; and edu-
cational level and financial status were also closely associated
with media exposure and birth parity. Binary logistic regres-
sion analyses were used to examine the odds of using health
facilities and services for delivery within the multivariate con-
text. Each of these variables represents a different construct,
and the problem with multicollinearity is not a concern.

Odds ratio of value greater than 1 shows that the likeli-
hood of the occurrence of an event is higher in a particular
group as compared to the reference group, and vice versa.
Odds ratio of less than 1 is deducted from 1 and interpreted as
a percent less likely. For instance, an odds ratio of 0.8 is inter-
preted as 20 percent less likely for the occurrence of an event
as compared to the reference group.

3. Results

3.1 Characteristics of the Samples. The sample for this study
was based on the last birth of currently married women aged
15-49 years who had given birth 5 years preceding the survey.
Table 1 summarizes the total sample for each country and the
percentage distribution by the independent variables.
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TaBLE 1: Percentage distribution of the study population by country.

Variables Kenya Nigeria Tanzania Bangladesh India Pakistan
Sample size 3,365 17,025 4,510 4,811 36,115 5,655
Place of residence

Rural 74.2 733 80.0 64.6 60.5 65.0

Urban 25.8 26.7 20.0 354 395 35.0
Wife's education

None 19.9 50.9 24.7 254 38.2 66.5

Primary 55.4 22.1 62.7 30.5 14.2 13.8

Secondary+ 247 271 12.6 44.1 476 19.6
Husband's education

None 15.2 41.4 17.5 317 22.6 36.5

Primary 475 20.7 67.4 283 14.4 16.2

Secondary+ 37.3 378 15.0 40.0 63.1 473
Women's work

Not working 44.9 35.2 17.9 76.0 710 76.1

Working 55.1 64.8 82.1 24.0 29.0 23.9
Final say on own health care

No 30.3 59.3 43.6 39.1 359 —

Yes 69.7 40.7 56.4 60.9 64.1 —_
Wealth index

Poorest 26.5 26.7 18.5 19.1 16.6 224

Poorer 16.9 23.6 216 19.9 175 21.6

Middle 16.4 19.1 20.5 18.5 20.1 19.6

Richer 16.8 16.6 21.7 19:2 221 18.6

Richest 23.4 14.0 17.6 23.4 237 17.9
Media exposure

Low 70.4 75.9 811 83.3 69.0 —

High 29.6 24.1 18.9 16.7 310 —
Age

<30 577 52.2 515 735 70.2 52.9

30-39 34.4 357 36.2 233 26.9 377

40+ 79 12.2 12.4 32 29 9.4
Birth parity

1-2 37.8 316 331 57.9 577 353

3-4 315 29.0 30.1 28.3 27.4 28.4

5+ 30.7 395 36.8 13.9 14.9 36.2

The level of urbanization in all the six countries was con-
siderably lower than the average for the less developed world
which stood at 46 percent in 2010. A significant proportion of
women and their husbands in these countries had never been
to school. Gender gap in education was most pronounced in
Pakistan, where two-thirds of the women had never been to
school. Women in the three Sub-Saharan African countries,
especially in Tanzania, had very high labor force participation
rate. In contrast, few women in South Asia were reported as
working.

In the five countries where data are available, women in
Kenya had relatively high status in the family as compared to
the rest. In contrast, Tanzanian women had the lowest status
within the family. Women in all the six countries in this study
had low media exposure.

For the wealth quintile, the deviation from 20 percent
for the various subgroups can be explained by the uneven

distribution of childbearing women in the 5 years preceding
the survey. In Kenya, Nigeria, and Pakistan, women giving
births in the five years before the survey were over-repre-
sented by those in the poorest wealth quintile, but they were
over-represented by those in the richest quintile in Bangla-
desh and India.

The modal age group was below 30 years for all the six
countries, with Bangladesh and India having the youngest age
structure. Except for Bangladesh and India, the number of
women having 1-2, 3-4, and 5 or more children was rather
evenly split.

3.2. Place of Delivery and Birth Attendance. In all the six
countries, more than half of the births occurred outside
a health facility, and most of these were home delivery.
Figure 1 shows that noninstitutional delivery was highest in
Bangladesh, followed by Nigeria and Pakistan. Of those who
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delivered in a health facility, women from the three Sub-
Saharan African countries were much more likely to deliver in
a public health facility rather than a private health facility. In
Bangladesh and India, about the same proportion of women
used the public and private health facilities but Pakistani
women were twice as likely to use a private health facility
rather than a public health facility for childbirth.

Use of trained attendant for delivery corresponded closely
with the place of delivery. All the births that occurred in a hos-
pital or clinic were delivered by a trained attendant. A sizable
proportion of home delivery was attended by trained person-
nel, and this ranged from 5-6 percent in Bangladesh, Kenya,
and Nigeria to 15-17 percent in Tanzania and India. The pro-
portion of births attended by an untrained attendant, includ-
ing traditional midwives, was highest in Bangladesh (76.9
percent) and lowest in India (46.9 percent). There was no dis-
cernible difference in births attended by untrained personnel
between South Asia and Sub-Saharan Africa. In South Asia,
most of the deliveries by trained attendants were conducted
by doctors, but nurses were the main birth attendants in the
three Sub-Saharan African countries (Figure 2).

3.3. Determinants of the Use of Health Facilities and Services
for Delivery. Logistic regressions were used to examine the
determinants of the use of health facilities for childbirth in the
multivariate context (Table 2). In all the six countries under
study, place of residence, educational level of women and
their husbands, wealth index, women’s exposure to media,
maternal age, and birth parity had significant effects on the
use of a health facility for delivery. In Tanzania and India,
rural women were only half as likely as urban women to
deliver ina health facility, but the urban-rural effect was much
smaller in Nigeria, where rural women were 24 percent less
likely than urban women to give birth in a health facility.
Utilization of health facilities for delivery also varied
widely by region within each country, probably due to the
uneven distribution of hospitals, health centers, and clinics,
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FIGURE 2: Percentage distribution of the type of birth attendant by
country.

with concentration in the more developed regions. More
detailed tabulations of DHS data show that women from the
more developed regions were much more likely than those
from the less developed region to deliver in a health facility. In
all countries, rural women were much less likely than urban
women to use a health facility for delivery (11.6 percent versus
26.5 percent in Bangladesh, 18.2 percent versus 99.3 percent
in India, 21.2 percent versus 44.6 percent in Pakistan, 21.2
percent versus 88.6 percent in Kenya, 8.3 percent versus 70.7
percent in Nigeria, and 22.9 percent versus 72.1 percent in
Tanzania).

In all the six countries, women who had never been to
school were least likely to have institutional delivery, while
those with at least secondary education were most likely to do
s0. The educational effect on institutional delivery was weak-
est in Tanzania. In Nigeria and all the three countries in South
Asia, the effect of the wife’s education on the use of a health
facility for childbirth was much stronger than that of the
husband’s education.

The odds of using a health facility for delivery were about
the same for both working and nonworking women in Tanza-
nia and the three South Asian countries. In these four coun-
tries, higher educated women were less likely to work as com-
pared to their lesser educated counterparts. In Kenya and
Nigeria, where working women had higher odds of institu-
tional delivery, higher educated women were more likely than
lesser educated women to be currently working.

With the exception of Nigeria, there was no significant
difference in institutional delivery between women who had a
say in their own health care and those who did not have a say.
In Nigeria, women with no say were significantly less likely
to use a health facility for delivery. Contrary to expectation,
Indian women who did not have a say in their health care were
a little more likely than those who have a say to deliver in a
health facility.
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TABLE 2: Logistic regression on “using health facility for delivery in the past 5 years” by selected variables.

Variabiss Kenya Nigeria Tanzania Bangladesh India Pakistan
Odds ratio Odds ratio Odds ratio Odds ratio QOdds ratio Odds ratio

Place of residence

Rural 0.59 (0.4, 0.8) 0.77 (0.7, 0.9) 0.50 (0.4, 0.6) 0.56 (0.5, 0.7) 0.51 (0.5, 0.5) 0.69 (0.6, 0.8)

Urban (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Wife’s education

None 0.37 (0.3, 0.5) 0.24 (0.2,0.3) 0.69 (0.5, 0.9) 0.21(0.1,0.3) 0.43 (0.4, 0.5) 0.43 (0.4, 0.5)

Primary 0.56 (0.4,0.7) 0.54 (0.5, 0.6) 0.91(0.7,1.2) 0.45 (0.4, 0.6) 0.65 (0.6, 0.7) 0.60 (0.5,0.7)

Secondary+ (reference) 1.00 100 1.00 1.00 1.00 1.00
Husband’s education

None 0.36 (0.3, 0.5) 0.60 (0.5, 0.7) 0.61 (0.5, 0.8) 0.57 (0.4, 0.8) 0.89 (0.8, 1.0) 0.78 (0.7, 0.9)

Primary 0.68 (0.6, 0.8) 1.06 (1.0, 1.2) 1.03 (0.8, 1.3) 0.56 (0.4, 0.7) 1.05 (1.0, 1.1) 0.83 (0.7, 1.0)

Secondary+ (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Women'’s work

Not working 0.83 (0.7, 1.0) 0.70 (0.6, 0.8) 0.94 (0.8, 1.1) 112 (0.9, 1.4) 1.03 (1.0, L.1) 1.02(0.9,1.2)

Working (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Final say on own health care

No 1.00 (0.8, 1.2) 0.64 (0.6, 0.7) 0.93 (0.8, L.1) 0.96 (0.8,1.2) 1.07 (1.0, L.1) —

Yes (reference) 1.00 100 1.00 1.00 1.00 —
Wealth index

Poorest 0.18 (0.1, 0.3) 0.10 (0.1, 0.1) 0.28 (0.2, 0.4) 0.33(0.2,0.5) 0.14 (0.1, 0.2) 0.18 (0.1, 0.2)

Poorer 0.29 (0.2, 0.4) 017 (0.2,0.2) 0.32(0.2,0.4) 0.22 (0.2,0.3) 0.20(0.2,0.2) 0.25(0.2,0.3)

Middle 0.44 (0.3, 0.6) 0.30 (0.3,0.4) 0.44 (0.3, 0.6) 0.33(0.2,0.4) 0.33 (0.3,0.4) 0.32(0.3,0.4)

Richer 0.51(0.4,0.7) 0.51(0.4, 0.6) 0.53 (0.4, 0.7) 0.46 (0.4, 0.6) 0.49 (0.5, 0.5) 0.51 (0.4, 0.6)

Richest (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Media exposure

Low 0.68 (0.6,0.8) 0.83 (0.8, 0.9) 0.80 (0.7,1.0) 0.67 (0.6, 0.8) 0.67 (0.6, 0.7) —_

High (reference) 1.00 1.00 1.00 1.00 1.00 —
Age

<30 0.61 (0.4, 0.9) 0.58 (0.5, 0.7) 0.60 (0.5, 0.8) 0.45 (0.2, 0.9) 0.73 (0.6, 0.9) 0.65 (0.5, 0.9)

30-39 0.87 (0.6,1.2) 0.88 (0.8, 1.0) 0.82 (0.7, 1.0) 0.84 (0.4,17) 1.06 (0.9, 1.3) 0.81 (0.6, 1.0)

40+ (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Birth parity

1-2 2.56 (1.9,3.4) 1.83 (1.6, 2.1) 2.33(19,2.9) 4.40 (2.7,73) 3.71(3.4,4.1) 1.99 (1.7, 2.4)

3-4 1.75(1.4,2.2) 1.35(12, 1.5) 1.51 (1.3, 1.8) 2.18 (1.3, 3.6) 1.67 (1.5, 1.8) 1.26 (1.1, 1.5)

5+ (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Constant 8.76 8.08 4.43 0.84 333 4.08

Figures in brackets show 95 percent confidence intervals.

Except for Bangladesh, the odds of institutional delivery
decreased monotonically from the richest quintile families to
the poorest quintile families. In India and Nigeria, women
from the poorest quintile families were 86-90 percent less
likely than those from the richest quintile families to give
birth in a health facility. In all the five countries where data are
available, women with low media exposure were much less
likely than those with high media exposure to give birth in a
health facility.

Of the two demographic control variables, birth parity
was a more important predictor of the use of a health facility
for childbirth as compared to maternal age. Lower parity
women were much more likely than higher parity and older

women to deliver in a hospital or clinic. This suggests that the
more experience a woman had in childbirth, the less likely she
would use a health facility for delivery. However, controlling
for other variables in the model, younger women were less
likely than older women to use the health facilities for
delivery.

The determinants in the utilization of trained personnel
for delivery corresponded rather closely to that of the place
of delivery, as shown in Table 3. In India, where the odds of
using a health facility for delivery was not significantly differ-
ent between working and nonworking women, nonworking
women were less likely than working women to have a trained
birth attendant.
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TaBLE 3: Logistic regression on “using trained personnel in the past 5 years” by selected variables.
Vasiabies Kenya Nigeria Tanzania Bangladesh India Pakistan
Odds ratio Odds ratio Odds ratio 0Odds ratio Odds ratio Odds ratio
Place of residence
Rural 0.64 (0.5, 0.8) 0.68 (0.6, 0.8) 0.37 (0.3, 0.5) 0.49 (0.4, 0.6) 0.54 (0.5, 0.6) 0.66 (0.6, 0.8)
Urban (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Wife's education
None 0.46 (0.3,0.6) 0.23 (0.2, 0.3) 0.59 (0.4, 0.8) 0.28 (0.2, 0.4) 0.44 (0.4, 0.5) 0.46 (0.4, 0.6)
Primary 0.53(0.4,0.7) 0.50 (0.5, 0.6) 0.85(0.7, 1.1) 0.43 (0.3, 0.5) 0.63 (0.6, 0.7) 0.64 (0.5, 0.8)
Secondary+ (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Husband'’s education
None 0.54 (0.4, 0.8) 0.59 (0.5, 0.7) 0.59 (0.5, 0.8) 0.55(0.4,0.7) 0.83 (0.8, 0.9) 0.77 (0.7,0.9)
Primary 0.66 (0.5, 0.8) 1.08 (1.0, 1.2) 1.03 (0.8, 1.3) 0.55 (0.5, 0.7) 0.97 (0.9, 1.0) 0.80 (0.7, 1.0)
Secondary+ (reference) 1.00 100 1.00 1.00 1.00 1.00
Women's work
Not working 0.89 (0.8, L.1) 0.67 (0.6, 0.7) 0.96 (0.8, 1.2) 1.21 (1.0, 1.5) 0.94 (0.9,1.0) 0.95 (0.8, 1.1)
Working (reference) 1.00 100 1.00 1.00 1.00 1.00
Final say on own health care
No 1.12(0.9,13) 0.66 (0.6, 0.7) 0.79 (0.7,0.9) 0.91(0.8,1.1) 1.05 (1.0, 1.1) -
Yes (reference) 1.00 1.00 1.00 1.00 1.00 —
Wealth index
Poorest 0.21(0.1,0.3) 0.08 (0.1,0.1) 0.24 (0.2, 0.3) .26 (0.2, 0.4) 0.14 (0.1, 0.2) 0.18 (0.1, 0.2)
Poorer 029(0.2,04)  015(01,02)  027(02,04) 019(0.1,03)  018(0.2,02)  0.25(0.2,0.3)
Middle 0.43 (0.3, 0.6) 0.26 (0.2,0.3) 0.38 (0.3,0.5) 0.31(0.2,0.4) 0.29 (0.3,0.3) 0.33(0.3,0.4)
Richer 0.51(0.4,0.7) 0.46 (0.4, 0.5) 0.50 (0.4, 0.7) 0.44 (0.4, 0.6) 0.45 (0.4, 0.5) 0.54 (0.4,0.7)
Richest (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Media exposure
Low 0.66 (0.5, 0.8) 0.83(0.7,0.9) 0.78 (0.6, 1.0) 0.62 (0.5, 0.8) 0.65 (0.6, 0.7) —
High (reference) 1.00 1.00 1.00 1.00 1.00 -
Age
<30 0.60 (0.4, 0.9) 0.62 (0.5,0.7) 0.50 (0.4, 0.7) 0.53 (0.3,1.0) 0.81(0.7, 1.0) 0.64 (0.5, 0.8)
30-39 0.92(0.7,1.3) 0.94 (0.8, 1.1) 0.75 (0.6, 0.9) 0.94 (0.5, 1.8) 1.12 (1.0, 1.3) 0.82 (0.7, 1.0)
40+ (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Birth parity
1-2 2.49(19,3.2) 1.85(1.6, 2.1) 3.11(25,3.9) 3.33(2.2,5.1) 3.45(3.1,3.8) 2.07 (1.7, 2.5)
3-4 1.69 (1.4, 2.1) 1.36 (1.2, 1.5) 1.84 (1.5, 2.2) 1.62 (L1, 2.4) 1.67 (1.5, 1.8) 1.25 (L1, 1.5)
5+ (reference) 1.00 1.00 1.00 1.00 1.00 1.00
Constant 8.96 12.79 10.20 176 6.31 539

Figures in brackets show 95 percent confidence intervals.

Family wealth index provides consistently the sharpest
differentials in the odds for delivery by a trained attendant
across all the six countries. Poorest women in Nigeria were
92 percent less likely to have their births attended by a trained
attendant, and in India where the differential was smallest, the
corresponding figure was 74 percent. Place of residence, edu-
cational level of women and their husbands, and birth parity
are significant variables in predicting delivery by a trained
attendant, and the findings are in congruence with that of the
place of delivery.

3.4. Reasons for Not Using Health Facilities and Skilled Birth
Attendants for Delivery. Except for Bangladesh, DHS in the
other five countries collected information on the reasons for

not delivering in a hospital or clinic. The mean number of
responses ranged from 1.03 in Tanzania to 1.3 in Pakistan.
Table 4 shows that the reasons for not using the health facility
for delivery varied widely across countries. A high proportion
of women in Nigeria and Pakistan (more than half) and India
(more than two-thirds) thought that it was not necessary to
deliver in a hospital or clinic. This finding corroborates with a
study in Indonesia where the preference for traditional birth
attendants was strongly affected by traditional belief [39].

Several studies found that women living far away from a
health facility were much less likely to have a skilled attendant
and an institutional delivery [4, 17]. In this study, distance
and lack of transport were the most important reason for the
nonuse of health services for delivery in Kenya and Tanzania
and the second most important reason in Nigeria.
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TABLE 4: Percent citing each reason for not delivering at a health facility by country.

Reason for not delivering at a health facility Kenya Nigeria Tanzania India Pakistan
Cost too much 13.8 9.6 6.6 221 38.6
Facility not open 5.4 5.2 1.0 3.5 5.8
Too far/no transport 45.1 23.5 33.7 B2 6.6
Do not trust facility 3.0 2.0 15 2.6 39
No female provider 1.7 1.3 1.0 11 0.8
Husband/family did not allow L6 4.6 1.9 5.0 72
Not necessary 22.3 54.9 19.2 69.6 54.1
Not customary 2.0 115 8.1 53 6.6
Abrupt delivery 16.1 — — — 5.5
Other 5i 6.9 30.4 3.6 1.9
Mean number of reasons 116 1.20 1.03 1.25 131

TaBLE 5: Percent of women citing each reason for not delivering at a health facility by ethnicity, Pakistan.

Reason for not delivering at a health facility Cost too much  Too far Husband/family did not allow  Thought it was not necessary

Ethnicity
Urdu 313 3.0 5.1 576
Punjabi 31.6 33 3.0 68.4
Sindhi 48.0 2.7 5.9 50.8
Pushto 318 6.5 13.3 421
Balochi 44.0 19.9 11.6 48.1
Barauhi 321 8.6 16.0 59.3
Siraiki 46.5 7.5 5.0 57.0
Hindko 43.2 34 3.4 477
Kashmiri 0.0 0.0 0.0 100.0
Pahari 25.0 25.0 0.0 25.0
Potowari 100.0 0.0 100.0 0.0
Marwari 56.3 31 0.0 50.0
Farsi 0.0 0.0 0.0 66.7
Other 53.2 10.5 5.6 46.0

High cost was the second most often stated reason for the
nonuse of health services in India and Pakistan. However, it
was of lesser concern to women from the three African coun-
tries, especially Tanzania.

It is notable that a rather sizable proportion of nonusers
of health services in Kenya mentioned abrupt delivery, and
more than one in ten in Nigeria reported that it was not
customary to give birth in a health facility. Other barriers to
institutional delivery include objection from husband/family
(especially in Pakistan), no facility, and lack of trust in the
facility. Only a small proportion mentioned nonavailability of
female health provider for not delivering at a health facility.

More detailed tabulations of data show the very wide vari-
ations of reasons for the nonuse of health facility for delivery
by region and ethnicity within each country. For instance, in
India the proportion of respondents who mentioned “cost too
much” ranged from none in Kerala to 48 percent in Bihar; the
percentage not using a health facility for delivery because of
distance ranged from 4.7 percent in Delhi to 75 percent in
Kerala; family objections ranged from none in Kerala to 17.5
percent in West Bengal and “not necessary to use” ranged
from 25 percent in Kerala to more than three-quarters in a
number of districts.

The ethnic differentials in the reasons for not using a
health facility for delivery were most striking in Pakistan, as
shown in Table 5. The percentage that did not use the health
services for delivery because of high cost, objection from
husband/family, and “not necessary” ranged from none to 100
percent. It is noteworthy that all Potowari women did not use
a health service for delivery due to the objection from hus-
band or family.

4, Discussion

Between 1990 and 2010, maternal mortality ratio (MMR)
declined by 64 percent in Southern Asia and 41 percent in
Sub-Saharan Africa. The MMR in these two regions remains
the highest in the world, and it appears unlikely for Sub-
Saharan Africa to achieve the target under MDG 5 to reduce
the MMR by three-quarters between 1990 and 2015. Because
the majority of maternal deaths occur just before, during,
or just after delivery, often from complications that cannot
be predicted, institutional delivery can reduce the risk of
complications and death of mother and baby significantly.
Nonetheless, a very high proportion of births in Sub-Saharan
African and Southern Asia are occurring outside a health
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facility and are not delivered by a skilled attendant. Concerted
efforts must be made to increase the utilization of maternal
care services to achieve the MDG goals in the two regions.

Consistent with the findings of previous research [2, 10,
12, 23, 24, 27, 37, 38, 40], our analysis shows that in all the six
countries in this study, women’s education, household wealth,
and urban-rural residence had the most significant and con-
sistent effects on the utilization of health services for delivery.
Higher education is generally associated with urban living,
higher income, and better exposure to the media, all of which
affect the use of health facilities for childbirth [2, 10, 12, 27,
31, 32, 35, 41]. Our findings corroborate with the findings of
previous studies on these aspects.

Urban-rural differentials in health care utilization were
due to the concentration of health infrastructure and person-
nel in urban areas [42]. There is a need for alternative strate-
gies to reach those living in remote areas, including the use
of mobile units.

Although primary school enrolments have increased dra-
matically in Sub-Saharan Africaand South Asia, these regions
are still lagging behind in education. Of the 72 million out-of-
school children worldwide, nearly half reside in Sub-Saharan
Africa [43]. Less developed countries need to invest more in
education and give equal opportunities to the girls and the
lower socioeconomic groups. Investing in education will
facilitate gender equity and women’s empowerment and
their labor force participation. Educational improvement will
bring about a rise in income level, which in turn will lead to
increased utilization of health services towards achieving the
MDG goal of improving maternal health. The experience of
low-resource Ethiopia in putting three million more children
in school than in 2000 with a rural school construction pro-
gramme and abolition of primary school fees could serve as a
good lesson for others [43].

The family wealth index was found to be the most impor-
tant predictor of the use of institutional delivery. Hence, the
high cost of health services (of much concern in India and
Pakistan) and the inability of the poor to pay would pose as a
serious barrier to the use of health facilities for delivery. Pro-
grams and strategies aimed at removing financial barriers in
some countries have been found to be effective in increasing
the utilization of delivery care services [44, 45].

Past studies found that women who had a say in their own
health care were more likely to use a health facility for health
care, including delivery [33, 34, 46, 47]. In Yemen, underuti-
lization of modern delivery care was attributed to women’s
low autonomy and status [25]. Contrary to these studies, our
findings show that whether or not a woman had a say in her
own health care had little effect on institutional delivery.

Lack of exposure to media also posed as a barrier to the
utilization of maternal and child health services [16]. Our
finding suggests that the nonuse of a health facility could
probably be due to the lack of knowledge or information on
the importance of giving birth in a health facility and the loca-
tion of such facilities. The low media exposure among women
in Sub-Saharan Africa and South Asia could be partly due to
their low educational level and the lack of media facilities and
reports. Hence, concerted efforts should be made to use the
mass media more effectively to disseminate the benefits and
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importance of institutional delivery and the risks of not using
these services. Reproductive health education should be
incorporated into the school curriculum. Countries may also
learn from the successes of the community-based safe moth-
erhood intervention in Tanzania that has proven to be very
effective in promoting the utilization of obstetric care and
a skilled attendant at delivery [17]. Users of health services
could be encouraged to serve as agents to motivate others
in their own community to make use of health facilities for
delivery.

The likelihood of institutional delivery decreased with the
number of children, as women may feel more confident and
feel that there is no need for institutional delivery. There is
therefore a need to inform women of the increased risk of the
complications of higher order pregnancies and older mater-
nal age and to encourage them to continue using the health
services for subsequent births.

Barriers to the use of health facilities for delivery varied
widely across and within a country. Service related factors
such as cost (not affordable), distance/lack of transport, and
availability were the main barriers to institutional delivery
in Kenya and Pakistan, while sociocultural factors, especially
the perception that there was no need to use the health ser-
vices for delivery, were the main reasons for noninstitutional
delivery in India, Nigeria, and Tanzania. Hence, appropriate
strategies need to be implemented to remove these barriers by
the respective countries to reduce the unmet need for services
for specific target groups, especially the poor and those living
in remote areas.

Cultural beliefs and practices and the lack of awareness
and knowledge often pose as barriers to the utilization of
health services for delivery [4, 15, 17, 23, 36, 48-51]. Many
women and their husbands may not realize the various risk
factors associated with pregnancy and delivery. More infor-
mation, education, and motivation programs and campaigns
should be held to reach out to the public, including the males.

The private sector plays a very important role in maternal
care services, especially in Pakistan and India. However,
services provided by the private sector were not so accessible
to the poor because of the higher cost. Hence, there is a
need to form a strong public-private partnership in delivering
the health services. Private hospitals and doctors should be
encouraged to play their role in fulfilling their corporate
social responsibilities. Besides, the government could con-
sider providing some forms of incentives such as tax rebate
and subsidies to private doctors to make their services more
readily available and accessible to the poor. More efforts
should be made to engage the private hospitals and doctors in
the national health programs.

More than half of the births in South Asia and Sub-
Saharan Africa are delivered by traditional birth attendants
and other untrained attendants. Delivery by untrained atten-
dant is probably the main reason for the high maternal mor-
tality in the regions, as traditional birth attendants are neither
ready to handle complications during and after delivery nor
do they have the necessary equipment and medicine to
treat hemorrhage (uncontrolled bleeding), sepsis (infection),
and hypertensive disorders, which are the main causes of
maternal death. The services of traditional birth attendants
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will continue to be sought after in the foreseeable future, and
hence, there is a need to give them the necessary support and
equip them with the necessary skills, including basic knowl-
edge and information on HIV/AIDS. Further, traditional
birth attendants should be encouraged and given some incen-
tives to refer their clients to the hospitals and clinics.

A previous study found that young women who initiated
antenatal care were more likely to use skilled professional
assistance at delivery than their counterparts who initiated
antenatal care later [28]. Women should be informed of the
importance of initiating antenatal checks during the first
trimester and informed of the importance and benefits of
institutional delivery during their antenatal visits.

Of the six countries in this study, Bangladesh had the low-
est hospital bed-population ratio at 3 per 10,000 population,
while Kenya and India had a relatively higher ratio at 14 and 9
per 10,000 population, respectively [9]. There is therefore
a need for the governments to allocate more resources to
the health sector to make health services widely accessible,
including the remote rural areas, and to train and recruit
more health personnel. The governments can consider giving
free maternal care, as in the case of Ghana [44], provide
vouchers such as in Cambodia [45], or make other arrange-
ments to promote institutional delivery among the poor. In
some countries, increasing ambulance services may be neces-
sary to bring patients to the health facilities, as many had cited
lack of transportation as the main reason for not using a
health facility for delivery.

5. Conclusion

Despite making substantial progress towards improving
maternal health, many countries in South Asia and Sub-
Saharan Africa are still grappling with the problems of high
maternal mortality and are struggling to achieve the Millen-
nium Development Goals (MDG) to reduce the MMR by
three-quarters by 2015. Given the low institutional delivery
and high maternal mortality in the regions, there is a need to
target the groups who do not use health services for delivery
and address the barriers that exist. Besides removing the
service-related barriers, public health information and edu-
cation need to be widely disseminated to influence the public
opinion on the benefits and the importance of health care uti-
lization. The successes and good practices of some countries
in implementing various policies and programs to increase
institutional delivery could serve as models for other devel-
oping countries. The effective implementation of programs
and strategies directed at specific target groups requires the
involvement of various stakeholders to remove the barriers to
the utilization of maternal care services.
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Abstract

Objectives: This paper examines the ethnic and gender differentials in high blood pressure (HBP), diabetes, coronary heart
disease (CHD), arthritis and asthma among older people in Malaysia, and how these diseases along with other factors affect
self-rated health. Differentials in the prevalence of non-communicable diseases among older people are examined in the
context of socio-cultural perspectives in multi-ethnic Malaysia.

Methodis: Data for this paper are obtained from the 2004 Malaysian Population and Family Survey. The survey covered a
nationally representative sample of 3,406 persons aged 50 and over, comprising three main ethnic groups (Malays, Chinese
and Indians) and all other indigenous groups. Bivariate analyses and hierarchical logistic regression were used in the
analyses.

Results: Arthritis was the most common non-communicable disease (NCD), followed by HBP, diabetes, asthma and CHD.
Older females were more likely than males to have arthritis and HBP, but males were more likely to have asthma. Diabetes
and CHD were most prevalent among Indians, while arthritis and HBP were most prevalent among the Indigenous groups.
Older people were more likely to report poor health if they suffered from NCD, especially CHD. Controlling for socio-
economic, health and lifestyle factors, Chinese were least likely to report poor health, whereas Indians and Indigenous
people were more likely to do so. Chinese that had HBP were more likely to report poor health compared to other ethnic
groups with the same disease. Among those with arthritis, Indians were more likely to report poor health.

Conclusion: Perceived health status and prevalence of arthritis, HBP, diabetes, asthma and CHD varied widely across ethnic
groups. Promation of healthy lifestyle, early detection and timely intervention of NCDs affecting different ethnic groups and
gender with socio-cultural orientations would go a long way in alleviating the debilitating effects of the common NCDs

among older people.
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Introduction

One of the major challenges of population aging is meeting the
healthcare needs of rapidly increasing number of older persons
suffering from various health problems. Non-communicable
diseases (NCDs) are the most common health problems, and are
the primary causes of death in many countries. Cardiovascular
diseases, cancers, chronic respiratory diseases and diabetes are the
top four NCDs which have resulted in highest number of deaths,
especially in low and middle-income countries [1]. NCD patients
suffer health and physical limitations and are also burdened by the
costly treatment of these diseases [1,2]. Complications from NCDs
such as diabetes are costly to treat, and are rarely curable [3].

Unhealthy lifestyles and diet such as tobacco use, lack of

physical activity, poor diet and excessive use of alcohol increase
the risk of NCDs [1,2]. Certain diseases tend to be more prevalent
among some ethnic groups. For instance, high blood pressure is
more common among Blacks in a Western population, and

PLOS ONE | www.plosone.org

diabetes and cardiovascular discases are more prevalent among
Indians [4,5].

The single-item indicator of self-rated health is often used to
indicate the overall health status of individuals [6,7,8]. Despite its
simplicity, it is inherently a multidimensional concept capturing
dimensions of physical, functional, coping and well-heing [9,10].
Several studies have focused on factors affecting health assess-
ments. Chronic diseases, chronic pain and physical disability are
significant predictors of self-rated health [11,12,13,14]. Perceived
health also varies according to age, gender, cthnicity, education,
income, unemployment, and lifestyle factors such as smoking and
physical inactivity [15,16,17,18,19,20]. The ethnic differentials in
health assessments have rarely been addressed, particularly in low
and middle-income countries, Several studies found that poor sclf-
rated health is closely associated with mortality, especially among
the elderly [21,22,23,24]. Hence, there has been growing interest
in the study of self-rated health as an indicator for the health status
of a population.
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Multi-ethnic Malaysia provides an excellent setting for a study
on the differentals of health problems of older people, fom a
sociocultural perspective. Malaysia is a South-cast Asian, middle-
income nation. The western parts (Peninsular Malaysia) and the
eastern parts (Sabah and Sarawak) are separated by South China
Sea. Of a total population of 28.3 million in 2010, the Malays
made up 55%, Chinese 24%, Indians 7%, other Indigenous
people 13% and others 1%. The Malays, Chinese and Indians are
the predominant ethnic groups in Peninsular Malaysia, whereas
Indigenous groups are mostly from the states of Sabah and
Sarawak in East Malaysia [25]. Ethnic groups in Malaysia have
diverse cultures, religions and background characteristics [26].
Islam is the national religion. All Malays are Muslim, 75.9% of the
Chinese are Buddhist and 9.6% are Christian, 84.5% of the
Indians are Hindu and 7.7% are Christian, and about half of the
Indigenous people are Christian and 36.3% are Muslim [27].
Thus, a comparison among these cthnic groups may reveal socio-
cultural differentials in illness patterns.

The objectives of this study are to examine 1) the ethnic and
gender differentials in the prevalence of selected NCDs, and 2) the
impact of NCDs and other factors affecting poor self-rated health,
among older persons within a multi-ethnic setting. A better
understanding of the ethnic and gender differentials in NCDs and
poor sclf-rated health is needed to target high risk groups in the
provision of services, and to arrest the growing burden of NCDs.
This study also seeks to contribute to the literature on the health
differentials across the 3 largest ethnic groups in the world, i.e., the
Malays, Chinese and Indians.

Methods

Ethics Statement

This study utilized survey data collected by the National
Population and Family Development Board (NPFDB) of Malaysia
(http://www.lppkn.gov.my/index.php?lang = en). With the ap-
proval of the director general of NPFDB, we signed a Terms of
Reference Contract and were given permission by the Rescarch
Committee of the NPFDB to use the data for research and
publication. The survey was conducted according to the existing
laws and regulations, and data has already been de-identified by
NPFDB. Therefore we were exempted from obtaining ethical
approval.

Data Sources

Data for this study are taken from the 2004 Malaysian
Population and Family Survey (MPFS-4). The MPFS-4 was
conducted in 2004 by the NPFDB, under the purview of the
Ministry of Women, Family and Community Development of
Malaysia, with funding from the Economic Planning Unit and
technical assistance in sample selection from the Department of
Statistics of Malaysia. The MPFS-4 sample was selected using a
stratified multistage sampling design, and the survey was fielded
between July 2004 and September 2004. The Kish method was
used in the selection of senior citizens within the selected
households. Participants gave oral consent and face-to-face
interviews were conducted by trained personnel. The MPFS was
conducted decennially since 1974, The 2004 MPEFS was the first
covering Peninsular Malaysia, Sabah and Sarawak [28,29,30].
This study is confined to Malaysian citizens aged 50 and above.

Measures
Self-rated health. The 3-category sclf-rated health variable
(1 = Good, 2 =Average, 3 = Poor) was recoded into a binary variable
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to indicate poor health (0 = Good or average health assessment, I = Poor
health assessment).

NCDs. Respondents were asked if they were suffering from 5
types of diseases: 1) high blood pressure (HBF), 2) diabetes, 3)
coronary heart disease (CHD), 4) arthritis, and 5) asthma.
Responses for each of these discases were coded as binary
variables (0 =No, I = Yes).

Physical limitations. Respondents were asked if they were
unable to perform a list of tasks: 1) feed oneself, 2) bath unassisted,
3) get dressed unassisted, 4) go to the toilet unassisted, 5) exercise,
6) do housework, 7) attend religious gatherings, and 8) grocery
shopping. The number of physical limitations were totaled and
recoded into a 3-category variable (I = none, 2 =1 or 2 limitations™,
3="3 or more limitations™).

Demographic variables. Demographic variables include
respondent’s age (1 = 50-59 years, 2 = 60-69 years, 3 =70+ years),
gender (0 =Female, | =Male), ethnicity (1 =Malay, 2= Chinese,
3=Indian, 4= Indigenous), marital status (0= Unmarried,
1 =Married) and place of residence (0=Rural, 1=Urban).
Respondents who were widowed, divorced, separated, or never
married were categorized as unmarried.

Socio-economic status (SES). Variables reflecting respon-
dent’s SES include education (/ =None, 2 = Primayy, 3 = Secondary
and abové), current work/employment status (0 =Not working,
1 = Working), and number of other income sources (/=0 source,
2=1 or 2 sources, 3=23 or more sources). In the survey, respondents
were asked if they had any inheritance (house, company, land,
etc.), savings in the Employees Provident Fund (a defined-
contribution public pension plan), pension, rewards/remunera-
tions, savings in bank, savings in ‘tabung haji’(the Malaysian hajj
pilgrims fund hoard), share investments and insurance. These
sources of income were totaled and recoded into a 3-category
variable.

Lifestyle factors.
clude exercise (1 =never, 2=1 to 3 times a week, 3 =4 or more
times a week), and smoking/tobacco use (1 =Non-smoker,
2 = Previous smoker, 3 = Current smoker).

Variables indicating lifestyle factors in-

Statistical Analysis

We began by examining the ethnic differentials in demographic,
socio-economic, lifestyle and health characteristics, with tests of
association between ethnicity and these variables. This was
followed by an examination of the prevalence of the 5 diseases
(HBP, diabetes, CHD, arthritis and asthma) according to ethnicity,
gender and age of respondents. As the independent variables are
inter-related, separate binary logistic regressions [31] were carried
out to examine net effects of ethnicity, gender, age and socio-
economic variables on each NCD at p<<0.05. Finally, hierarchical
binary logistic regression [31| was run to examine the impact of
NCDs, and demographic, socio-economic and lifestyle factors,
affecting self-rated health. Age, gender, ethnicity, marital status
and place of residence were entered into the model in the first step,
socio-cconomic variables in the second step, physical imitations
and NCDs in the third step and lifestyle factors in the fourth step.
Two-way interaction terms between cthnicity and each discase
were tested and assessed through likelihood ratio tests at p<<0.05.
The final model with significant interaction terms were confirmed
through Wald statistics. In multivariate analyses, we weighted the
dataset to reflect the population distribution of Malays, Chinese,
Indians and Indigenous groups [25]. Data were analyzed using
SPSS for Windows version 19.

Odds ratio greater than 1 is interpreted as how many times an
event was more likely to occur, compared to the reference group.
For odds ratio of less than 1, its inverse is interpreted as how many
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times an event is less likely to occur as compared to the reference
group.

Results

The sample of 3,406 respondents consisted of 46% Malays,
25% Chinese, 5% Indians and 24% Indigenous people (Table 1).
The majority of respondents were in their 50 s-60 s (80.6%).
Females made up 66.2% of the sample, and 61.6% were currently
married. A little more than half (52.3%) were living in rural arcas.
Malays and Indigenous people were concentrated in rural areas
whereas the Chinese and Indians were mainly (rom the urban
arcas. The majority had primary or no schooling (79.8%), and the
proportion of respondents with no formal schooling was much
higher among the Indigenous people. About one third of the
Chinese and Indians had at least secondary education. About two
thirds (63.9%) were not working and this percentage was
significantly lower among the Indigenous people. Slightly more
than three quarters (77.1%) had at least 1 source of income, with
the Malays relatively more likely to have multiple sources of
income. In terms of lifestyle habits, 61.3% did not exercise and
67.9% were non-smokers. Chinese and Indians were relatively
more likely than Malays and Indigenous people to exercise more
than 3 times a week, whereas the prevalence of smoking was
highest among the Indigenous people. Health-wise, 82.7%
reported good or average health. The Malays were more likely
than the rest to have multiple physical limitations. The Chinese
were more likely to report good health, whereas the Indians and
Indigenous people were more likely to perceive themselves to be in
poor health. Except for age, significant associations were [ound
between ethnicity and all other variables.

The overall prevalence of the 5 NCDs reported by respondents
in this study was 35.8% for HBP, 14.1% for diabetes, 8% for
CHD, 45.3% for arthriis and 13.2% for asthma (Table 2).
Indigenous people were more likely than others to suffer from
HBP, arthritis and asthma, while the Indians had the highest
prevalence in diabetes and CHD. The prevalence of HBP, CHD,
arthritis and asthma increased monotonically with age. However,
the prevalence of diabetes was highest for those aged 60-69 among
the females, Malays, Indians and Indigenous groups (data not
shown). Other anomalies related to age and disease were: 1) CHD
— higher prevalence among those aged 60-69 than those aged 70+
among Indians, 2) arthritis — highest prevalence among those aged
60-69 for the Malays, and decreased prevalence with advancing
age among the Indians; and 3) asthma —decreasing prevalence
with advance in age among the Indians (data not shown). Males
were more likely than females 1o have diabetes, CHD and asthma,
while the reverse was true for HBP and arthrits. With the
exception of the Chinese, females were more likely than males to
have HBP. '

The odds of having cach of the discases are influenced by a
multitude of factors (Table 3). As expected, the health problems
tended to increase with advance in age. Respondents aged 70 and
over were more likely than those aged 50-59 to suffer from HBP,
CHD and arthritis, by as much as 1.3 times, 2.3 times and 1.7
times respectively. Males were less likely than females to suffer
from HBP and arthritis, but more likely to suffer from asthma.
There were also marked ethnic differentials in all 5 diseases.
Indigenous people were 1.5 times more likely than the Malays to
have HBP and arthritis, but they were 2.1 times less likely than the
Malays to have diabetes. Compared to the Malays, Chinese were
1.6 tmes and 2 times less likely to have arthritis and asthma
respectively, but Indians were 2.7 times and almost 4 times more
likely to have diabetes and CHD respectively. Currently married
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persons  had  significantly lower odds of having asthma as
compared to the unmarried (OR =0.72). The effect of urban
place of residence was only significant in predicting the odds of
diabetes (OR=1.32). The effect of higher education was
significant in reducing the odds of suffering from arthritis
(OR=0.76) and asthma (OR =0.62). Currently working signifi-
cantly reduced the odds of suffering from all 5 diseases. Those with
multiple sources of income had higher odds of HBP (OR = 1.38)
and CHD (OR = 1.51), as compared to those with no sources of
income.

Demographic, socio-economic factors, physical limitations,
NCDs and lifestyle factors were found to be significant predictors
of self-rated health (Table 4). With just demographic variables in
the model, age, ethnicity and place of residence significantly
affected self-rated health. Respondents aged 70 and over were 3
times more likely than those aged 50-59 to report poor health.
The Indians and Indigenous people were more likely than the
Malays to report poor health, by as much as 2.2 times and 1.7
times respectively. Urban residents were 1.3 times less likely than
their rural counterparts to report poor health. In the second
model, all 3 SES variables were significant in predicting the odds
of perceived poor health, controlling for demographic variables.
Higher education and more sources of income reduced the odds of
poor sell-rated health. Respondents who were working were 1.9
times less likely than the non-working people to report poor health.
The effect of age and cthnicity remained significant, but urban-
rural differentials in self-rated health disappeared after taking into
account other variables in the model. The gender differential in
self-rated health became significant after controlling for SES
variables - the males were 1.4 times more likely than the females to
perceive themselves to be in poor health.

In the third model, the odds of poor self-rated health increased
with the number of physical limitations. Respondents with 3 or
more limitations were 2.5 times more likely to report poor health
than those with no physical limitation. The odds of poor self-rated
health were also higher in the presence of each of the 5 NCDs,
with the odds ratios ranging from 1.4 w 2.9. Respondents suffering
from CHD were almost 3 times more likely to report poor health
than those without this disease. Controlling for other variables, the
cffects of gender, ethnicity and SES remained significant, but the
effect of age had become insignificant. When lifestyle factors were
included in the fourth model, only exercise was significant in
predicting the odds of poor self-rated health. Respondents who
exercised more than 3 times a week were 1.7 times less likely o
report poor health, compared to those who did not exercise. The
effects of gender, ethnicity, SES, physical limitations and the 5
discases remained significant after taking into account lifestyle
factors.

There were significant interactions between ethnicity and 2
diseases: HBP and arthritis. Therefore results on the effects of
ethnicity were interpreted conditional upon  these diseases.
Chinese respondents who were suffering from HBP were more
likely to report poor health, compared to Malays and other ethnic
groups who were suffering from the similar discase. Among those
suflering from arthritis, the Indians were more likely to report poor
health than the rest. Controlling for these significant interactions,
the effects of gender, SES, physical limitations and the 3 other
diseases remained significant, with little changes in the odds ratios.

Discussion

NCDs are the major causes of mortality globally. In Malaysia,
the Indian males who had the highest prevalence of life
threatening diabetes had the lowest life expectancy. In 2010, life
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Table 1. Characteristics of respondents according to ethnic groups.

Ethnic Groups

Pearson Chi-square

Attributes Malays n=1554 Chinese n=854 Indians n=173 Indigenous n= 825 Total n=3406 p value
ﬂﬂﬁ
50s 46.0 46.6 53.8 424 45.7
60 s 353 337 31.2 36.1 349
70 s + 18.7 19.7 15.0 215 19.4 0.125
Female 68.7 63.2 734 63.0 66.2
Male 313 368 26.6 37.0 338 0.001
Marital status
Unmarried 393 343 44.5 39.9 384
Married 60.7 65.7 55.5 60.1 61.6 0.019
Residence
Rural 59.1 21.7 208 779 523
Urban 40.9 78.3 79.2 221 47.7 <0.001
Education
No schooling 343 236 20.9 70.9 3938
Primary 473 443 43.6 211 400
Secondary + 18.4 321 355 8.0 20.2 <0.001
Work status
Not working 67.0 624 75.1 571 63.9
5till working 33.0 376 249 429 36.1 <0.001
Other sources of income
0 source 21.0 184 254 304 229
1-2 sources 46.8 59.0 50.3 50.5 509
3+ sources 322 226 243 19.0 262 <0.001
Exercise
0 times 59.6 46.3 435 838 613
1-3timesa week 214 23.1 259 12.3 19.8
4+ times a week 19.0 306 306 39 18.8 <0.001
Smoker
Non smoker 693 738 832 558 67.9
Previous smoker 122 122 8.1 17.8 134
Current smoker 18.5 141 87 264 188 <0.001
Physical limitations
0 limits, 755 85.0 82.1 80.8 795
1-2 limits. 144 9.5 9.8 12.7 125
3+ limits. 102 55 8.1 64 8.0 <0.001
Self-rated health
Good 39.5 54.2 364 333 415
Average 450 344 387 416 412
Poor 15.4 1.4 249 251 17.2 <0.001

expectancy at births among all males and females in Malaysia
stood at 71.9 years and 77.0 years respectively while that for
Indian males was only 68.0 years [32]. Hence, reducing NCDs will
likely narrow the ethnic differentials in  mortality and lfe
expectancy.

Among the five NCDs examined in this study, arthritis was most
common, followed by HBP, diabetes, asthma and CHD. The
overall prevalence rate of arthritis and diabetes among older
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Malaysians are rather close to the level in the developed countries
such as the United States of America [3,33]. However, the overall
prevalence of HBP among older Malaysians was still lower than
that in USA which stood at around 60 to 70 percent for the period
1999-2008 [4,34].

Older Malaysian Indians had very high rate of diabetes, and
they were much more likely than those from other ethnic groups to
have this disease. These findings corroborate with other reports of
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higher prevalence in diabetes among people of Indian ethnic
origin. Genetic susceptibility to diabetes, and urbanization which
results in a sedentary lifestyle are several risk factors alluded to in
these studies [5,35,36]. Age is also a likely factor in the case of type
2 diabetes [3]. A recent breakthrough in scientific rescarch has
suggested a link between type 2 diabetes and aging [37]. The study
found that age-associated reductions in mitochondrial function can

Table 2. Prevalence of 5 NCDs according to ethnicity, gender and age (percentage).
HBP Diabetes CHD Arthritis Asthma
Overall 35.8 14.1 80 453 132
Age Group 50 s 308 12.9 54 39.7 10.1
60 s 399 15.9 9.1 49.1 14.7
70 s + 403 138 122 51.6 176
Gender Female 377 14.0 79 50.5 115
Male 322 144 84 35.2 16.3
Malay 343 155 7.1 46.7 137
Female 38.1 152 6.7 51.4 T
Male 25.7 164 80 36.7 18.1
Chinese 34.1 144 78 34.2 6.9
Female n2 13.9 71 414 5.8
Male 39.2 15.2 89 216 88
Indian 337 354 221 4.1 10.0
Female 355 333 222 46.3 9.6
Male 289 409 217 26.7 L=
Indigenous 40.8 7.2 71 54.8 19.3
Female 439 73 74 59.0 178
Male 35.5 6.9 6.6 475 220
doi:10.1371/journal pone.0091328.t002

cause muscle insulin resistance, which is a characteristic of the
discase. Diabetes is also known to increase the risk of cardiovas-
cular diseases [38]. Our findings show that Indians were also more
likely than others to suffer from CHD.

Tobacco use is a probable cause of HBP and asthma.
Indigenous groups and. to a lesser extent, the Malays tended to
have smoking habits as compared to the Chinese and Indians.

PLOS ONE | www.plosone.org

Table 3. Logistic regression on selected NCDs (Odds ratios).

Variables HBP Diabetes CHD Arthritis Asthma

Age group (ref:50 s)

60 s 1.40 (1.17, 1.67) 1.27 (1.00, 1.61) 1.89 (1.37, 2.60) 1.56 (1.31, 1.86) 1.16 (0.90, 1.50)
70 s + 1.32 (1.05, 1.67) 1.03 (0.75, 1.42) 2.31 (1.56, 3.43) 1.69 (1.34, 2.13) 1.15 (0.83, 1.58)
Male 0.80 (0.67, 0.97) 1.16 (0.90, 1.48) 1.04 (0.76, 1.42) 0.46 (0.38, 0.55) 2.03 (1.57, 2.62)
Ethnic (ref: Malay)

Chinese 1.00 (0.83, 1.22) 0.86 (0.66, 1.11) 1.11 (0.79, 1.56) 0.62 (0.52, 0.75) 0.51 (0.37, 0.70)
Indian - 0.94 (0.70, _'1.26) 2.71 (1.98, 3.72) 3.89 (2.66, 5.70) 0.81 (0.60, 1.08) 0.80 (0.51, 1.25)
Indigenous 1.51 (1.20, 1.90) 0.47 (0.31, 0.70) 1.04 (0.67, 1.59) 1.52 (1.21, 1.91) 1.32 (0.98, 1.76)
Married 0.94 (0.79, 1.10) 1.07 (0.85, 1.34) 1.06 (0.79, 1.41) 1.16 (0.99, 1.37) 0.72 (0.57, 0.92)
Urban 1.12 (0.95, 1.33) 1.32 (1.05, 1.65) 1.09 (0.81, 1.45) 1.01 (0.86, 1.19) 0.89 (0.70, 1.14)
Education (ref: No schooling)

Primary 1.04 (0.86, 1.25) 0.97 (0.75, 1.25) 0.97 (0.71, 1.33) 1.19 (0.99, 1.42) 0.79 (0.61, 1.02)
Secondary + 0.97 (0.76, 1.25) 1.00 (0.72, 1.39) 0.85 (0.55, 1.31) 0.76 (0.59, 0.98) 0.62 (042, 0.91)
Work 0.57 (0.48, 0.67) 0.57 (0.45, 0.73) 0.69 (0.50, 0.94) 0.81 (0.69, 0.95) 0.68 (0.53, 0.88)
Income sources (ref: 0)

1-2 1.22 (1.01, 1.48) 0.94 (0.73, 1.22) 1.29 (0.92, 1.80) 1.16 (0.97, 1.39) 0.86 (0.66, 1.11)
3+ 1.38 (1.09, 1.73) 1.21 (0.89, 1.64) 1.51 (1.01, 2.26) 1.22 (0.98, 1.53) 0.93 (0,68, 1.28)
Note: Figures in brackets show 95 percent confidence intervals. Odds ratio in bold indicate significance at 0.05.

doi:10.1371/journal.pone,0091328.t003
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Table 4. Hierarchical logistic regression on poor self-rated health (Odds ratio).

Variables Model 1 Model 2

Model 3 Model 4 Model 5

Age group (ref: 50 5)

60s 1.72 (1.35, 2.20) 1.31 (1.01, 1.70)
70s + 3.02 (2.29, 3.97) 1.86 (1.37, 2.52)
Male 0.96 (0.76, 1.20) 1.43 (1.11, 1.85)
Ethnic (ref: Malay)

Chinese 0.79 (0.59, 1.04) 0.82 (0.61, 1.09)
Indian 2.22 (1.57, 3.16) 2.29 (1.60, 3.29)
Indigenous 1.71 (1.31, 2.24) 1.49 (1.13, 1.98)
Married 0.91 (0.73, 1.14) 0.94 (0.75, 1.18)
Urban 0.79 (0.63, 0.99) 0.85 (0.67, 1.07)
Education (ref: No schooling)

Primary 0.70 (0.55, 0.90)
Secondary + 0.48 (0.33, 0.71)
Work 0.54 (042, 0.70)

Income sources (ref: 0)

1-2 0.80 (0.63, 1.02)
3+ 0.59 (0.43, 0.81)
Variables Model 1 Model 2
Physical Limits (ref: O

1-2

3+

HBP

Diabetes

CHD

Arthritis

Asthma

Exercise (ref: 0 weekiy)

1-3 weekly

4+ weekly

Smoke (ref: Non-smoker)

Previous smoker

Current smoker

Interaction effects

HBP by Ethnic

HBP by Chinese

HBP by Indian

HBP by Indigenous

Arthritis by Ethnic

Arthritis by Chinese

Arthritis by Indian

Arthritis by Indigenous

1.05 (0.80, 1.39)
1.24 (0.87, 1.77)
1.47 (1.06, 2.03)

1.01 (0.77, 1.33)
1.21 (0.85, 1.73)
1.48 (1.08, 2.05)

1.01 (0.77, 1.33)
1.21 (0.85, 1.72)
1.64 (1.24, 2.16)

0.59 (0.35, 0.99)
1.11 (0.56, 2.19)
0.82 (0.47, 1.43)
0.93 (0.73, 1.18)
0.85 (0.66, 1.09)

0.99 (0.73, 1.35)
2.12 (142, 3.16)
1.36 (1.00, 1.85)
0.95 (0.74, 1.20)
0.86 (0.67, 1.10)

0.93 (0.68, 1.26)
2.00 (1.34, 2.96)
1.46 (1.07, 1.97)
0.94 (0.74, 1.19)
0.83 (0.64, 1.06)

0.77 (0.59, 1.01)
0.60 (0.40, 0.91)
0.64 (0.49, 0.85)

0.76 (0.58, 0.99)
0.58 (0.39, 0.88)
0.65 (0.50, 0.86)

0.72 (0.56, 0.94)
0.53 (0.35, 0.78)
0.66 (0.51, 0.87)

0.78 (0.60, 1.00)
0.54 (0.38, 0.77)
Model 5

0.78 (0.61, 1.01)
0.54 (0.38, 0.77)
Model 4

0.77 (0.60, 0.99)
0.52 (0.37, 0.73)
Model 3

1.42 (1.03, 1.96)
2.27 (155, 3.30)
1.15 (0.84, 1.58)

1.44 (1.05, 1.97)
2.46 (1.70, 3.57)
1.40 (1.11, 1.76)

1.40 (1.01, 1.92)
2.29 (1.57, 3.34)
1.41 (1.12, 1.78)

1.68 (1.27, 2.23) 1.73 (1.31, 2.29) 1.76 (1.32, 2.33)
2.90 (2.12, 3.96) 2.98 (2.17, 4.10) 2.90 (2.10, 4.00)
2.19 (1.75, 2.73) 2.18 (1.74, 2.72) 1.65 (1.22, 2.24)

1.99 (1.51, 2.62) 1.92 (1.45, 2.54) 1.94 (1.47, 2.58)
0.76 (0.56, 1.04)

0.60 (0.44, 0.83)

0.77 (0.57, 1.05)
0.60 (0.43, 0.83)

1.25 (0.89, 1.76)
1.20 (0.86, 1.67)

1.28 (0.91, 1.79)
1.21 (0.87, 1.68)

2.09 (1.17, 3.76)
0.96 (0.43, 2.10)
1.45 (0.81, 2.59)

1.32 (0.74, 2.37)
3.32 (152, 7.24)
1.74 (0.95, 3.22)

doi:10.1371/journal.pone.0091328.t004

This may explain their higher likelihood of suffering from HBP
and asthma. Lack of exercise may also contribute to the risk of
HBP and arthritis among Indigenous groups, although there are
other likely risks factors which need further investigation. Besides
being predominantly rural, Indigenous groups are also disadvan-
taged in terms of socio-economic conditions. The Indigenous
groups are lagging behind the others in educational attainment
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Note: Figures in brackets show 95 percent confidence intervals. Odds ratio in bold indicate significance at 0.05.

and they are concentrated in the rural areas where health services
are not as good as in the urban arcas. Older Indigenous people are
likely to have worked as low-skilled workers in rural sectors, and
these posed as risk factors for higher prevalence of arthritis.
CHD has the strongest adverse effect on poor self-rated health,
followed by arthritis, asthma, diabetes and HBP. This study finds
that the older Chinese tended to report better health, and they
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generally had lower prevalence of NCDs as compared to the other
cthnic groups. Indians and Indigenous people were much more
likely to report poor health, even after taking account SES, health
and lifestyle variables. However, ethnic differentials in poor self-
rated health were also found to be conditional upon certain
discases. Suffering from HBP was more debilitating to the
Chinese, as compared to the other ethnic groups. On the other
hand, older Indians were more likely than those from other ethnic
groups to be adversely affected by arthritis.

Among those with HBP, cultural differentials may explain the
higher propensity among Chinese to report poor health, as
compared to other ethnic groups. Chinese, in general, have a
preference for ‘tastier’ food containing high levels of sodium. Yet,
changing dietary patterns among Chinese is not an casy task [39].
Having to change their dict in order to have better health, may
instead have an adverse effect on their well-being.

A good knowledge of arthritis is needed for an explanation of
the higher odds among Indians in reporting poor health, especially
those who have this discase. Osteoarthritis and rheumatoid
arthritis are among the common types of arthritis, though, the
latter type is more painful and severe [40]. It has been found that
prevalence in rheumatoid arthritis in India was higher than that in
China and Indonesia [41]. Therefore, in our present study, a
possible reason why Malaysian Indians were more affected by
arthritis may be due to higher cases of rheumatoid arthrits,
(:nmparc-d to the Chincsrg l\'lalays and Indig(-nnus prupl(:.

There are pronounced gender differentials in the prevalence of
NCDs. Our findings corroborate with reports that older females
were more likely than older males to suffer from arthritis [42].
Older females, in general, were also more likely than older men to
suffer from HBP [43], with the exception of the Chinese [44]. The
higher odds of suffering from asthma among males may be due to
higher tobacco use (Non-smokers: Females —86%, Males —32%).
However, gender differentials in self rated health are not consistent
with findings from most studies. Our findings suggest older females
were less likely than older males to report being in poor health run
contrary to findings from several countries [19,20,45], including
previous studies in Malaysia [11]. However, it is to be noted that
the non-significant observed gender differential in self rated health
has become significant, afier taking into account SES variables,
which the earlier Malaysian study had not accounted for.
Moreover, adjusting for chronic discases may also alter gender
differentials in self-rated health [46,47].

Our findings show a strong inverse relation between SES
variables and poor self-rated health, and these are consistent with
findings from other studies [17,18,19]. Higher educational
attainment, having multiple sources of income and continued
participation were found to lead to positve self-rated health
among older persons. Our finding on the effects of work on health
status reaffirms the, “healthy worker effect” (HWE) [48]. Social
connections developed through employment may have a positive
psychological effect on health. But in our case, it is also likely that
healthier older persons were more likely to continue working [49].
As seen in our analyses, Malaysians who were working were less
likely to suffer from the 5 diseases. Nevertheless, the significance of
SES variables does imply the importance of finances in accessing
healthcare services and treatment for illnesses.

Interestingly, having multiple sources of income is positively
predictive of HBP and CHD. It is probable that more sources of
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ARTICLE INFO ABSTRACT

Objectives: The aims of this study were to assess the current sharp rise in chronic diseases and disabilities
with advancing age, and to examine the debilitating effects of chronic diseases among the oldest old in
China.
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Accepted 23 August 2016 Study design and outcome variables: This study used data from four waves of the Chinese Longitudinal
- Health and Longevity Survey (CLHLS) conducted in 2002, 2005, 2008 and 2011. The sample comprised
Keywords: 2137 older adults who were interviewed in 2002 and re-interviewed in the following waves. Cross-

Chronic diseases

Non=communicable diseases (NCD) tabulations were run to show the rise in chronic disease and disability with age. Ordinal logistic regression

Disability was run to examine the debilitating effects of these diseases in terms of the ability of the oldest old to

Older adults perform activities of daily living.

China Results: The prevalence of chronic diseases rose sharply with age. The prevalence rate of six major dis-
eases increased between 38% (respiratory diseases)and 533% (neurological disorder) among respondents
who were re-interviewed nine years later. Cardiovascular diseases were the most common. Neurolog-
ical disorder and cancer were less common, but had the most debilitating effects on patients. Overall,
10.0%, 3.1% and 3.1% of the respondents were disabled by cardiovascular, musculoskeletal and sensorial
diseases, respectively. Ordinal logistic regression showed that neurological disorder had the strongest
debilitating effects, followed by musculoskeletal and cardiovascular diseases among 2137 older persons
who had survived and were followed up from the base year (2002) through 2011.

Conclusion: The rapid rise in chronic diseases has resulted in an increased burden of disability among the
oldest old in China. There is a need to improve health care systems for the prevention and management

of chronic diseases,
© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Population ageing has resulted in a rise of non-communicable
diseases (NCDs) or chronic diseases and disability. In 2012, NCDs
were responsible for 38 million (68%) of the world’s 56 million
deaths, and almost three quarters occurred in low and middle-
income countries. Tobacco use, physical inactivity, unhealthy use
of alcohol and unhealthy diets are the main risk factors of chronic
diseases [1].

Cardiovascular diseases were the leading causes of deaths
worldwide, accounting for 17.5 million deaths in 2012, followed by
cancers (8.2 million), respiratory diseases (4 million) and diabetes
(1.5 million). There were an estimated 46.8 million individuals liv-

* Corresponding author.
E-mail addresses: teynp@um.edu.my, teynp@yahoo.com (N.P. Tey).

http://dx.doi.org/10.1016/j.maturitas.2016.08.016
0378-5122/© 2016 Elsevier Ireland Ltd. All rights reserved.

ing with dementia in 2015, and this number is projected to double
every 20 years to reach 74.7 million in 2030 and 131.5 million in
2050 [2]. Nearly half of the older adults who had dementia were
disabled [3].

Cancer and cardiovascular diseases such as Ischaemic heart dis-
ease and stroke can be immediately life-threatening. By contrast,
diabetes, hypertension, sensory impairments and mental diseases
tend to persist over along period and simultaneously cause disabili-
ties among the patients [4]. Studies have shown that dementia and
other neurological disorders such as epilepsy and Parkinson dis-
ease are the major causes of disability and dependence among older
adults in both developing and developed countries [5-7]. Cardio-
vascular and musculoskeletal disorders such as stroke and arthritis
are also significant contributors to disability among the older adults
[3.6-8].

Self-reported disability, difficulties in performing basic activ-
ities of daily living (BADL), and instrumental activities of daily
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living (IADL) are among the common tools used to assess disability
[7,9,10]. Past studies have shown that the prevalence of disability
is often higher among older women than older men, and women
often endure longer duration of disability than men [11.12].

With population ageing, the annual cardiovascular disease mor-
tality and cancer death worldwide is projected to increase from
17.5 million and 8.2 million in 2012 to 22.2 million and 12.6 mil-
lion in 2030 respectively, despite projected decrease in NCD death.
In China, almost two thirds of NCD deaths were aged 70 and
over. Hence, the Chinese Longitudinal Health and Longevity Sur-
vey (CLHLS) was carried out on the oldest old to provide data for
deeper research and better policy for healthy ageing.

The contribution of chronic diseases to disability among older
persons has been widely studied [3,5-8.13]. However, there is
still a dearth of research on the impact of the rise of chronic dis-
eases on disability among the very old adults (aged 80 and over),
the fastest growing group in the developing countries, includ-
ing China [9]. Unlike past studies which were mostly based on
cross-sectional data [7,9,13], the present study, using the longitu-
dinal data from CLHLS, provides a clear variable pattern of changes
in specific chronic diseases and disability over time. Although a
number of longitudinal studies on self-rated health and chronic
diseases/mortality have been conducted in the developed countries
[8,14,15], to our knowledge, no such study has been conducted in
the developing countries using a large national data set.

China has the largest number of older adults in the world,
and the older population is ageing rapidly [16]. The country has
also undergone rapid epidemiological transition from infectious
to chronic diseases, a process characterized by widespread under-
diagnosis of chronic diseases and low rates of treatment and control
[17]. Urbanization and modernization have resulted in behavioural
changes such as tobacco and liquor consumption, sedentary life
style and changing diets (with increased consumption of meat, fat
and salt), all of which have increased the risk for chronic diseases
[18].

The aims of the present study were:

i) To determine the concurrent rise in chronic diseases and dis-
abilities among the older men and women in China as they grew
older; and

ii) To examine the disability impacts of chronic diseases among the
oldest old in China.

2. Methods
2.1. Data sources

Data for this study came from the 2002-2012 Chinese Longi-
tudinal Healthy Longevity Surveys (CLHLS), consisting of 4 waves
collected in 2002, 2005, 2008 and 2011..The CLHLS is a national sur-
vey of the older adults in China, across 22 provinces in the country.
CLHLS questionnaire design was based on international standards
and was adapted to the Chinese cultural and social context and
carefully pretested. Questions that could not be reliably answered
by the oldest old were excluded from the questionnaire.

A total of 9590 older adults aged 61-120 from all the 22
provinces in China were first interviewed in the 2002 baseline sur-
vey. In 2005, a total of 5460 (57%) were re-interviewed, 2863 (30%)
had died and 1267 (13%) were lost to follow-up; in 2008, 3205 (59%)
were re-interviewed, 1314 (24%) had died and 941 (17%) were lost
to follow-up; and in 2011, 2137 (67%) were re-interviewed, 710
(22%) had died and 358 (11%) were lost to follow-up. The present
analysis is based on the panel data of 2137 older persons that had
survived and were followed up, from the base year (2002) through
the subsequent waves in 2005, 2008 and 2011.

This CLHLS collected data on basic and instrumental activities
of daily living, and 22 chronic conditions suffered by respondents.
Information for the very old and frail respondents was obtained
from family members who acted as proxies. Detailed description
of the methodology including sampling design and evaluation of
data quality of CLHLS has been reported by a number of researchers
[19-22]. The CLHLS was conducted using the guidelines laid down
in the Declaration of Helsinki, and all procedures involving human
subjects/patients were approved by Biomedical Ethics Committee
of Peking University (IRB00001052-13074). All participants signed
a consent form. Permission to use data for this paper was given by
the Duke University. Since we used secondary data with no identi-
fiable information, no formal approval from an institutional review
board was required for this study.

2.2. Measures

2.2.1. Severe disability (disabilities in basic activities of daily
living - BADL)

The BADL measure consists of six items: bathing, dressing,
toileting, indoor transferring, continence and self-feeding. Respon-
dents were asked to state the degree of difficulty in performing
these tasks on a scale of 1 (without assistance) to 3 (great diffi-
culty). An index of severe disability was obtained by summing the
score for the six items.

2.2.2. Moderate disability (disabilities in instrumental activities
of daily living - [ADL)

The IADL measure consists of eight items on a scale of 1-3, with
higher scores indicating greater disability. IADL items include visit-
ing neighbours, shopping, preparing meals, doing laundry, walking
one kilometre, carrying 5 kg weight, crouching and standing three
times, and taking public transportation. An index of moderate dis-
ability was obtained by summing the score of the eight items.

2.2.3. Chronic non-communicable diseases/disorders

The survey elicited information on 23 chronic non-
communicable diseases/disorders, and 12 of the more common
NCDs in our analyses include hypertension, diabetes, heart disease,
stroke, chronic respiratory (bronchitis, emphysema, asthma, pneu-
monia), cataract, glaucoma, cancer, Parkinson, arthritis, dementia
and epilepsy. Chronic diseases such as hepatitis, uterine tumour,
galactophore disease, and chronic nephritis affected less than 1%
of the respondents, and hence were not included in the analysis.
The 12 selected chronic diseases were classified into 7 groups of
disorders: cardiovascular (hypertension, heart disease and stroke),
neurological (dementia, Parkinson and epilepsy), endocrine
(diabetes), respiratory, cancer, musculoskeletal (arthritis) and
sensorial (cataract and glaucoma).

2.2.4. Background

Socio-demographic variables in the multivariate analysis
include respondent’s age in 2011 (1-70s, 2-80s, 3-90+), gender
(0-male, 1-fernale), ethnicity (O-minorities, 1-Han Chinese), place
of residence (0O-rural, 1-urban, combining those living in cities
and town, and is defined as an area with an average popula-
tion density of 1500/sq.km; and its contiguous suburbs where the
local government is located) [23], marital status (O-unmarried:
separated, divorced, widowed, never married, 1-married and liv-
ing with spouse), years of schooling (0-1+ years schooling, 1-no
schooling), primary occupation before age 60 (0O-other sectors,
comprising mainly those who previously worked in the manu-
facturing and services sectors, 1-agriculture: agriculture, forestry,
fisheries, and animal husbandry), and self-perceived financial ade-
quacy (O-inadequate, 1-adequate). The CLHLS did not collect
individual income data as most of the respondents are dependent
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on their children. Hence, self-perceived financial adequacy which
has been used in many other studies [24-26] was used as an indi-
cator of the financial status of the respondents.

2.3. Statistical analyses

In the bivariate analyses, the percentages who had suffered at
least one of the diseases in each category, and those with disability
were presented for the total sample, and for males and females
separately for the four waves. The products of the prevalence rate
of each disease and the percentage of those with the disease who
were unable to perform BADL and IADL represent the percent of
older adults aged 70 years and over who were disabled by each of
these diseases/disorders.

Bivariate analysis was focussed on gender differentials as older
men and women tend to be affected differently by different chronic
diseases and have different level of disability, and this is reflected by
the longer life expectancy among the females in most populations.
While it is interesting and useful to examine socio-economic dif-
ferentials in chronic diseases and disability, the small sample size
of the sub-groups preclude such an analysis. For instance, the eth-
nic minorities made up only 7.5% of the population and the sample.
The survey data showed that 52.3% of the respondents had never
been to school and 47.7% had 1+ year of schooling, with no fur-
ther breakdown of the educational categories. About two-thirds of
the respondents were previously engaged in the agricultural sec-
tor, while manufacturing and services sector accounted for only
about 10% each, and own account workers and home makers made
up most of the rest. As for marital distribution, 59.4% were cur-
rently married, slightly more than a third were widowed, and less
than 5% never married or divorced, and the last three groups were
combined as “not married” in the analysis.

Multivariate analysis was performed using ordinal logistic
regression to assess the net effect of the socio-demographic vari-
ables and the debilitating effects of NCDs, using the disability
variable of the 4th wave (2011) as the dependent variable, with
three categories - no disability, moderate disability and severe dis-
ability. The independent variables entered into the models included
the 7 groups of chronic disorders of the 1st-4th wave, controlling
for socio-demographic characteristics. Inthe ordinal logistic regres-
sion, the results were presented as proportional odds ratios (the
coefficient exponentiated), and the 95% confidence interval.

As our multivariate models incorporated age, sex and place of
residence, the sampling weight based on the distribution of age-
sex-urban/rural residence, provided with the CLHLS data was not
utilized [27]. The SPSS Generalized Linear Models version 20 was
utilized to perform ordinal logistic regression analysis with a cumu-
lative logit as the link function.

3. Results

Females made up slightly more than half of the sample. About
two thirds of those interviewed in the first wave were aged 70 and
over, with a mean age of 73, but in the fourth wave, all were aged
70 and over, with a mean age of 82. Majority were of the Hans eth-
nic group, and about two thirds were residing in the rural areas.
The proportion that were currently married declined from 59% in
2002 to 42% among those who were re-interviewed nine years
later. About half of the respondents had never been to school, and
two thirds were engaged in agriculture previously. The percentage
that perceived inadequate financial resources increased from 19%
in 2002 to 24% in 2011 (Table 1).

Cardiovascular diseases were by far the most common diseases
among the older adults in China (Table 2), and the prevalence rate
increased sharply with age. In 2002, the prevalence rate for car-

Table 1
Basic characteristics (n=2137).
Characteristics 2002 2005 2008 2011
%

Gender Male 48.2 48.2 48.2 48.2
Female 51.8 51.8 51.8 51.8

Age 60-64 1.1 0.0 0.0 0.0
65-69 353 16.6 0.0 0.0
70-74 30.2 323 29.8 7.0
75-79 209 276 299 34.4
80-84 7.2 16.5 239 29.1
85-89 20 28 10.5 19.8
90-94 2.0 20 23 5.0
95-99 0.5 1.2 1.9 1.9
100+ 0.8 1.0 1.6 2.8

Ethnic Minaorities 25 7.5 7.5 7.5
Han 92.5 925 92.5 92.5

Residence Urban 35.0 359 38.0 54.2
Rural 65.0 64.1 62.0 45.8

Marital status Unmarried 40.6 46.7 52.6 58.0
Married 59.4 53.3 474 42.0

Schooling (years) 1+ years 47.7 47.7 47.7 47.7
0 years 52.3 523 52.3 523

Primary occupation Other sectors 334 334 334 334
Agriculture 66.6 66.6 66.6 66.6

Finances Not adequate 19.4 251 22.7 243
Adequate 80.6 749 773 757

diovascular diseases was 21.4% among the sample population, but
this rose to 27.5%, 32.2% and 43.9% respectively for those who were
re-interviewed about three years, six years and nine years later. Of
the cardiovascular disorders, hypertension has the highest preva-
lence rate, followed by heart disease and stroke. Musculoskeletal
disorder, ranked second in terms of prevalence rate, was the only
one that registered a decline between 2008 and 2011 among those
who were re-interviewed, following an increase from 19.5% in
2002 to 24.0% in 2008. This anomaly could be due to mortality or
loss to follow up among those with the disease. Respiratory dis-
eases were the third most common diseases, and the prevalence
rate increased slightly from 10.0% in 2002 to 13.8% among those
who were re-interviewed nine years later. Sensorial disorder also
increased rapidly with age, from 7.3% among older adults in 2002 to
9.2%, 9.9% and 13.2% respectively when they were re-interviewed
about 3 years, 6 years and 9 years later. Cataract was found to be
more common than glaucoma. The prevalence rate for cancer, neu-
rological disorder and endocrine was much lower, but increased
very rapidly with age, from 0.3%, 0.6% and 1.5% in 2002 to 1.4%, 3.8%
and 5.1% respectively among those who were re-interviewed nine
years later. Of the neurological disorders, dementia has the high-
est prevalence, followed by Parkinson and epilepsy. Older males
were much more likely than older females to suffer from respira-
tory disorder, but the reverse was true for endocrine and sensorial
disorders. While older men started off with lower prevalence of
cancer in 2002, they were twice as likely as the women to suffer
from this disease as they aged. Gender differential in the preva-
lence for cardiovascular diseases and neurological disorder were
less pronounced, as compared to other diseases (Table 2).

Studies have shown that older people tend to suffer from
multiple diseases or disorders, as well as cognitive and other
impairments [3,13,14]. Table 2 shows that between 48% and 86%
of the older adults who had one chronic disease also had other dis-
ease(s). The percentage of older people who had more than one
disease increased with age. People who have a disease tend to
be weakened and are more susceptible to other diseases. Among
respondents with cancer in 2002, only 16.7% had other disorders,
but this increased sharply beyond 77.8% when they grew older.

Inability to carry out basic and instrumental activities for daily
living increased rapidly with age. Table 3 shows that for BADL, the
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Table 2
Percent of oldest old people in China with chronic diseases/disorders by gender.
Disorders Both sexes Male Female
2002 200‘5 2008 2011 2002 2005 2008 2011 2002 2005 2008 2011
) 214 275 32.2 439 19.3 26.6 29.8 423 233 284 34.5 45.4
Cardlovascular (387)  (46.1)  (45.7)  (477)  (357)  (43.1)  (430)  (472)  (411)  (487)  (47.9)  (48.0)
. 0.6 0.8 1.1 3.8 0.7 0.8 13 36 0.5 09 09 4.0
Neurological (75.0) (50.0) (69.6) (70.4) (71.4) (75.0) (69.2) (75.7) (80.0) (30.0) (70.0) (65.9)
. 15 22 29 5.1 1.2 1.7 2.6 41 1.7 26 32 6.1
Endocrine (54.8) (85.1)  (839)  (862)  (417)  (722) (77.8) (905)  (632)  (93.1) (886)  (836)
: 10.0 11.6 10.8 13.8 12.7 146 128 16.1 74 8.8 9.0 117
Reapiratory (502)  (58.1)  (580)  (664)  (458)  (55.0) (56.8) (669)  (573)  (629)  (596)  (659)
03 04 03 14 0.2 0.6 0.4 1.8 0.4 0.3 0.2 09
Cancer (167)  (778)  (833)  (759) =) (833)  (1000)  (789)  (250)  (667)  (500)  (70.0)
19.5 21.8 24.0 16.1 16 19.9 213 144 22.8 235 26.5 17.8
Mklosarle) (429)  (535)  (536)  (687)  (442)  (551)  (536)  (649)  (421)  (523)  (536)  (716)
‘ 74 9.2 9.9 132 5.4 74 8.6 11.3 9.0 10.8 11.1 149
sensorial (583)  (633)  (67.0)  (748)  (446)  (632)  (685)  (786)  (660)  (633)  (659) (721
Note: Figures in brackets show percentage who had other disease(s) besides the one being studied.
Table 3
Percent needing assistance performing BADL and [ADL.
Both sexes Male Female
2002 2005 2008 2011 2002 2005 2008 2011 2002 2005 2008 2011
BADL
Bathing 34 38 4.6 16.4 341 3.1 40 14.2 3.7 4.4 5.2 18.4
Dressing 0.7 1.0 20 88 03 12 18 9.1 1.0 0.9 22 8.5
Toileting 06 1.3 23 7.6 04 1.2 20 7.1 0.7 14 2.5 8.0
Indoor transferring 0.5 09 1.4 6.4 04 09 10 6.0 0.6 09 1.7 6.9
Continence 05 0.7 09 5.0 0.4 0.5 06 53 0.6 1.0 13 47
Self-feeding 0.7 0.6 1.6 49 0.5 0.6 1.4 4.8 0.9 0.6 1.8 49
IADL
Visit neighbours 22 3.6 73 16.2 12 2.6 54 132 31 45 9.1 19.0
Shopping 6.3 8.7 144 253 2.6 5.1 8.8 189 9.7 12.0 19.6 31.3
Preparing meals 5.8 8.7 14.2 24.5 6.4 8.7 14.0 222 52 8.7 144 26.6
Do laundry 74 10.6 14.0 243 74 11.2 14.3 236 6.9 10.0 137 249
Walk one kilometre 11.3 18.6 250 37.0 6.7 12.9 18.2 293 15.6 240 314 443
Carry 5 kg weight 13:5 183 231 34.1 6.7 10.1 14.0 244 199 26.0 31.6 432
Crouch and stand 3 times 18.2 254 30.3 42.5 10.6 174 214 34.8 25.2 32.8 38.5 496
Take public transportation 17.3 24.2 30.0 41.5 8.2 134 20.1 316 258 34.4 39.2 50.7

proportion of older adults who had difficulty bathing increased
sharply from 3.4% in 2002 to 16.4% nine years later. The proportion
who had difficulty performing other BADL also increased rather
appreciably between the last two rounds of the surveys, with the
prevalence rate increasing from 1.6% to 4.9% for self-feeding and
from 2.0% to 8.8% for dressing.

A much higher proportion of the older adults were in need of
assistance in performing [ADL, as compared to basic activities for
daily living. Relatively more older people were unable to carry out
crouching and standing 3 times, and also to take public transporta-
tion; while visiting neighbours were relatively easier for them. The
ability of the older adults to perform IADL also deteriorated rapidly
with age (Table 3), '

Gender differentials in carrying out BADL were relatively
insignificant, except for bathing - 18.4% of the females in the 2011
wave were in need of assistance, as compared to 14.2% of the males.
However, a much higher proportion of older women were in need
of assistance to carry out most IADL, as compared to older men.

In 2011, about 13.3% of the respondents had severe disability
(not able or had difficulty to perform BADL), caused mainly by
chronic diseases. The disabling impact of most of the chronic dis-
eases increased rather modestly between 2002 and 2008, but rose
sharply when the same cohort were 3 years older in 2011 (Table 4).
The disabling impact of each of these chronic diseases increased by
2-5 fold as they aged further by three years. The prevalence rate
for neurological diseases and cancer was relatively low at only 3.8%
and 1.4% respectively as at 2011. However, these diseases had very

severe debilitating effects. In 2011, about half of those with cancer
and neurological diseases were in need of help to carry out BADL,
as compared to about a quarter to a third among those suffering
from other diseases or disorders.

The proportion of the total population who were disabled by
each of the chronic diseases was estimated by taking the product of
prevalence rate and the percent who were disabled by the disease.
Except for cardiovascular diseases, less than 2% of the oldest old
were disabled by the chronic diseases up to 2008, but rose sharply
between 2008 and 2011, to 2.3% for neurological diseases, and more
than 3% for respiratory, musculoskeletal and sensorial diseases or
disorders.

Cardiovascular diseases being the most common diseases
resulted in the largest number of severely disabled older persons
(10.0%) in 2011, followed by respiratory diseases (3.3%), muscu-
loskeletal and sensorial disorders (3.1% each) and neurological
diseases (2.3%). Few people were disabled by cancer, due to the
very high mortality rate.

Ordinal logistic regression was run to assess the effects of
socio-demographic variables and chronic diseases on severe and
moderate disability. The dependent variable was created with three
categories - no disability (60.8%), moderate disability (disability
or difficulty in performing IADL, 25.9%), and severe disability (dis-
ability or difficulty in performing BADL, 13.3%). The thresholds
indicated the intercepts where the latent variable was cut to make
the three levels of disability observed in this study.
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Table 4
Percent with specific diseases/disorders contributing to severe disability among the
oldest old in China, 2002-2011.

Disorders % with disorders % of older % of older
patients disabled population
by the disease disabled by the

disease

2002

Cardiovascular 214 9.2 20

Neurological 0.6 25.0 02

Endocrine 1.5 6.5 0.1

Respiratory 10.0 6.6 0.7

Cancer 03 16.7 0.1

Musculoskeletal 19.5 4.8 09

Sensorial 73 11.5 08

2005

Cardiovascular 275 83 23

Neurological 0.8 27.8 02

Endocrine 22 149 03

Respiratory 11.6 3.6 04

Cancer 04 11.1 <0.1

Musculoskeletal 21.8 6.2 14

Sensorial 92 7.1 0.7

2008

Cardiovascular 322 8.4 2.7

Neurological 1.1 304 03

Endocrine 29 9.7 03

Respiratory 10.8 4.8 05

Cancer 0.3 16.7 0.1

Musculoskeletal 24.0 43 1.0

Sensarial 9.9 14.2 14

2011

Cardiovascular 439 22.7 10.0

Neurological 3.8 60.0 2.3

Endocrine 5.1 283 14

Respiratory 13.8 242 33

Cancer 14 393 0.6

Musculoskeletal 16.1 19.5 31

Sensorial 13.2 234 3.1

Of the socio-demographic in the ordinal logistic regression, age,
marital status, educational level, and perceived financial adequacy
were significant predictors, but gender, ethnicity, place of resi-
dence, and prior occupation were not. Those who were in the 80s
and 90+ age groups were much more likely to have disability, as
compared those in the 70s age group (proportional odds ratios
2.58 and 8.12 respectively - Table 5). Those with no schooling were
also more likely to have disability (1.54) than those who had been
to school. However, the married respondents and those who per-
ceived having adequate finance were less likely to have disability
(0.80 and 0.63 respectively).

In the 1st wave (2002), sensorial disorders and cardiovascular
diseases were the only two significant causes of disability (propor-
tional odds ratios 1.80 and 1.43 respectively - Table 5), net of other
variables and diseases. Beginning from the second wave (2005),
neurological disorder had the greatest impact on disability (propor-
tional odds ratios 0f2.74in 2005, 3.94in 2008 and 5.16in 2011 ),and
it was the only disorder that had a significant impact on disability
in the third wave (2008). In the second wave (2005), cardiovas-
cular diseases was the only other significant health condition that
contributed to disability. In the 4th wave in 2011, neurological dis-
eases continued to have the greatest impact on disability (5.16),
followed by musculoskeletal disorder (1.36) and cardiovascular
diseases (1.31), net of the effects of other variables and diseases.
Despite having a proportional odds ratio of 1.88, cancer was not a
significant contributor to disability due to the large margin of error
in the estimate (95% confidence interval: 0.83, 4.26). Changes in the
debilitating effects of diseases/disorders, such as sensorial disorder,
from being a significant to an insignificant predictor over the four

Table 5
Ordinal logistic regression on disability.
Proportional Odds Ratios ~ p-value 95% CI

Threshold
No disability 572" 0.000 (3.48,9.41)
Moderate disability 32,527 0.000 (19.39, 54.57)
Age (ref: 70s)
80s 258" 0.000 (2.09,3.20)
90+ 8.127 0.000 (5.79,11.39)
Female 1.25 0.056 (0.99,1.57)
Ethnic Han 1.04 0.842 (0.72,1.49)
Urban 0.99 0.948 (0.82,1.21)
Married 0.80° 0.040 (0.65,0.99)
No schooling 1.54" 0.000 (1.23,1.93)
Agriculture 1.15 0.240 (0,91, 1.45)
Finances adequate 063" 0.000 (0.50,0.78)
Diseases (15t wave)
Cardiovascular 1437 0.004 (1.12,1.83)
Neurological 0.76 0.649 (0.24, 2.46)
Endocrine 0.73 0.487 (0.31,1.76)
Respiratory 0.95 0.761 (0.68,1.32)
Cancer 028 0.324 (0.02,3.52)
Musculoskeletal 0.88 0.327 (0.69,1.13)
Sensorial 1.80" 0.001 (1.26-2.57)
Diseases (2nd wave)
Cardiovascular 133 0.019 (1.05, 1.69)
Neurological 274 0.033 (1.09, 6.90)
Endocrine 1.31 0.455 (0.64, 2.67)
Respiratory 1.28 0.126 (0.93,1.76)
Cancer 042 0.369 (0.06, 2.80)
Musculoskeletal 0.98 0.881 (0.78, 1.24)
Sensorial 1.10 0.581 (0.79,1.53)
Diseases (3rd wave)
Cardiovascular 1.07 0.539 (0.86, 1.35)
Neurological 3.94° 0.003 (1.58,9.83)
Endocrine 0.77 0.443 (0.39,1.52)
Respiratory 1.12 0.517 (0.80, 1.55)
Cancer 1.19 0.848 (0.20,6.98)
Musculoskeletal 091 0.399 (0.72,1.14)
Sensorial 1.26 0.165 (0.91, 1.74)
Diseases (4th wave)
Cardiovascular 131 0.013 (1.06, 1.62)
Neurological 516" 0.000 (3.16, 8.42)
Endocrine 1.46 0.145 (0.88,2.41)
Respiratory 1.26 0.105 (0.95, 1.68)
Cancer 1.88 0.130 (0.83,4.26)
Musculoskeletal 1.36° 0.016 (1.06, 1.75)
Sensorial 0.98 0.889 (0.73,1.31)

Pearson x? =3,708.40, df=3617, log likelihood = —1,590.11.
" p<0.05.
" p<0.01.

waves, may be attributed to sample attrition due to mortality and
non-contact.

4. Discussion

The main variables in this study, the ability to perform activ-
ities of daily living and chronic diseases/disorders, are based on
self-report. The reliability of such subjective measures has been
questioned [28]. Few authors have also noted self-report measures
as a limitation in their studies [9,14]. However, many researchers
have found self-report an accurate prevalence estimates for chronic
disease and disability [7,8,29-37]. Careful assessments by a num-
ber of researchers found that the reliability and validity of the IADL
measures obtained from CLHLS are reasonably good [20,38,39].

Data from CLHLS provided strong evidence of a concurrent sharp
rise in chronic diseases and disability with age among the oldest old
in China. Older adults tended to develop multiple illnesses as they
grew older. Findings from the present study corroborate with that
of an earlier study by Wolff et al. [6] that found that after 36 months

102



44 N.P. Tey et al. / Maturitas 94 (2016) 39-45

of follow-up, as many as 61% of the participants had one or more
newly diagnosed conditions, and these newly developed conditions
were associated with greater probability of functional dependency.
The high prevalence of chronic diseases and disability among the
oldest old will strain the health care and social support system, in
countries such as China where the proportion of population aged
80 and over to older population aged 65 and above will increase to
32.5% in 2050, from 16.1% in 2010 [40].

Consistent with findings from previous studies [8,13,14], older
women have higher prevalence of chronic diseases and are more
dependent on others to carry out BADL and IADL as compared to
older men. A plausible explanation is that older men are more
likely to die suddenly. In contrast, older women have longer life
expectancy and are more likely to experience a longer period of
physical degeneration [41-43], and without the care from the
spouse. In China, older women aged 65 and over were at least twice
as likely as older men to be widowed (46.7% versus 21.1%) [44].
Hence, older women with disability were less likely to have the
spouse to take care of them owing to their higher rate of widow-
hood.

The increased dependence associated with chronic diseases
have been well established in past studies [ 3,6-8]. This study found
that cardiovascular diseases were the main contributor to the total
burden of disability due to its high prevalence. Other less common
diseases also contribute significantly to the burden of disability
due to the high disabling impact. For instance, despite the rather
low prevalence rate, dementia and stroke have the most debili-
tating effects among the older adults, and this corroborates the
findings of Sousa et al. [3]. According to the World Alzheimer
Report [2], there are now 46.8 million people with dementia world-
wide, with numbers projected to almost double every 20 years. The
report noted that dementia is typically associated with particularly
intense needs for care, with huge quality of life impacts both for
individuals living with dementia and for their families and carers.

The increase in the number of older adults with disability means
that more care providers are needed. Long term care for patients
with chronic diseases will impose high opportunity cost for work-
ing adults, and affect the overall wellbeing of the family. Although
many older adults still depend on their children for support, such
support is fast diminishing due to the very low fertility, partly as
a result of the One-Child Policy implemented since the late 1970s.
Mass rural-urban migration [45] and increased female labour force
participation in the modern sector have further eroded the fam-
ily care for older people with disability. Hence, there is a need for
alternative care arrangement such institutional care, community
support, and introduction of flexi hours for working adults to take
care of their disabled parents. The escalating cost of medical and
health care may prove prohibitive for most older adults and their
families. Some forms of subsidies may be needed to assist the poor.
On the more positive side, as a result of rapid economic growth in
China, the government is likely to invest more on social develop-
ment programs, including expanding the community health care
centres for the benefits of the citizens [46G].

Chronic diseases are particularly devastating in poor and vul-
nerable populations. The World Health Organization (WHO) has
identified NCDs as one of the major health and development chal-
lenges of the 21st century. The WHO report (1) and a prior study
conducted in China [ 18], cited above, have found that tobacco and
liquor consumption, sedentary life style and changing diets (with
increased consumption of meat, fat and salt) are the main con-
tributory factors to the increased risk for chronic diseases. It is
imperative for national governments and all stake holders to fol-
low the recommended strategies of the WHO to reduce NCDs by
having programs to reduce harmful use of alcohol, physical inac-
tivity, salt/sodium intake, tobacco use and hypertension, halt the

rise in diabetes and obesity, and improve coverage of treatment, to
prevent and manage chronic diseases.

There is a need for concerted efforts to promote healthy liv-
ing from young, to prevent the future generation from NCDs when
they grow old. Curative and rehabilitative programs should also be
implemented to provide long term care to the patients and respite
care to the care providers. Health sector should be accorded top
priority in the national budget, to improve the availability and
affordability of technologies and essential medicine for the man-
agement of chronic diseases.

5. Conclusion

The rapid rise in chronic diseases and their effects on disability
in China and elsewhere is alarming. Increase in chronic diseases
and disabilities poses a burden to the family, community, health
care system and the nation. International agencies, in particular the
WHO, the governments and the public must work hand in hand to
combat the NCDs and the debilitating effects of these diseases, as
well as to improve the health care system to maintain the quality
of life of all citizens. Attention should be directed to the preven-
tative, curative and rehabilitative aspects of health care. It is vital
to promote healthy living as a preventive strategy, and to improve
the management of chronic diseases. While measures should be
implemented to promote healthy living as a preventive strategy,
concerted efforts must also be made to improve the management
of chronic diseases.
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CHAPTER 4: CONCLUSION

4.1 Introduction

The world health landscape is changing rapidly as a result of demographic and
epidemiological transitions. The declining trends in mortality and fertility have resulted
in population ageing with corresponding rise in chronic diseases or non-communicable
diseases (NCDs) with high prevalence among the older population. NCDs is now the
major cause of mortality. Globally, maternal mortality has declined significantly but it
remains at a high level in some developing countries, mostly in sub-Saharan Africa and
South Asia. The target of reducing maternal mortality ratio (MMR) by three quarters and
achieving universal access to reproductive health service between 1990 and 2015 is one
of the most off-track of all Millennium Development Goals (MDGs) target. Improving
maternal health is part of the unfinished agenda for the post-2015 development agenda

under Sustainable Development Goals (SDGs).

This thesis comprises five essays on proximate determinants of fertility, abortion,

utilization of health services for delivery and NCDs (with two essays). The main findings

from the five articles, as written in the published articles are recapitulated below.
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4.2 Summary of Findings from Published Essays

4.2.1 Proximate Determinants of Fertility in Peninsular Malaysia

The continuing decline in fertility despite a contraction in contraceptive use in
Peninsular Malaysia since the mid-1980s has triggered considerable interest in the
reasons behind this phenomenon, such as increase in abortion, sterility, and out-of-
wedlock pregnancy. Fertility decline has been attributed to rapid socio-economic
development, which can only influence fertility through the intermediate variables.
Application of vital statistics, population census, and survey data of Peninsular Malaysia
on Bongaarts’ model vindicates that marriage postponement and contraceptive use are the
two most important proximate determinants of fertility, but the effects are not uniform
across the ethnic groups. For instance, the predicted total fertility rate (TFR) for Chinese
and Malays are 2.9 and 1.6, respectively, compared with the observed level of 3.0 and
1.9. Postpartum infecundability and abortion also play a part in explaining ethnic fertility
differentials. The fertility inhibiting effects of these proximate determinants have

significant implications on reproductive health and future population growth.

4.2.2 Medical Students’ Attitudes toward Abortion Education: Malaysian

Perspectives

Abortion is a serious public health issue, and it poses high risks to the health and life

of women. Yet safe abortion services are not readily available because few doctors are

trained to provide such services. Many doctors are unaware of laws pertaining to abortion.
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A 2011 survey on medical students in two public universities and a private university
in Malaysia shows that 9 out of 10 students wanted more training on the general
knowledge and legal aspects of abortion, and pre- and post-abortion counseling. About
76 percent to 81 percent were in favor of including surgical abortion techniques and
medical abortion in the curriculum, while the majority of the rest were neutral. Desire for
more abortion education was associated with students’ pro-choice index, their intention
to provide abortion services in future practice, and year of study. However, students’
attitudes toward abortion were not significantly associated with gender, type of university,
or ethnicity. Some students intend to provide abortion counseling and services in their
future practice. Medical schools should include abortion education in the new curriculum
because majority of the students are in favor. Abortion education is an important step
towards making available safe abortion services to enable women to exercise their

reproductive rights.

4.2.3 Correlates of and Barriers to the Utilization of Health Services for Delivery in

South Asia and sub-Saharan Africa

The high maternal and neonatal mortality rates in South Asia and sub-Saharan Africa
can be attributed to the lack of access and utilization of health services for delivery. Data
from the Demographic and Health Surveys (DHS) conducted in Bangladesh, India,
Pakistan, Kenya, Nigeria, and Tanzania show that more than half of the births in these
countries were delivered outside a health facility. Institutional delivery was closely
associated with educational level, family wealth, place of residence, and women’s media
exposure status, but it was not influenced by women’s work status and their roles in
decision-making (with the exception of Nigeria). Controlling for other variables, higher

parity and younger women were less likely to use a health facility for delivery. Within
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each country, the poorer, less educated and rural women had higher unmet need for
maternal care services. Service related factors (accessibility in terms of cost and distance)
and socio-cultural factors (e.g. did not perceive the need for the services and objections
from husband and family) also posed as barriers to institutional delivery. The paper

concludes with some suggestions to increase institutional delivery.

4.2.4 Ethnic and Gender Differentials in Non-communicable Diseases and Self-rated

Health in Malaysia

Data for this paper are obtained from the 2004 Malaysian Population and Family
Survey. The survey covered a nationally representative sample of 3,406 persons aged 50
and over, comprising three main ethnic groups (Malays, Chinese and Indians) and all
other indigenous groups. Bivariate analyses and hierarchical logistic regression were used

in the analyses.

Arthritis was the most common NCD, followed by high blood pressure (HBP), diabetes,
asthma and coronary heart disease (CHD). Older females were more likely than males to
have arthritis and HBP, but males were more likely to have asthma. Diabetes and CHD
were most prevalent among Indians, while arthritis and HBP were most prevalent among
the Indigenous groups. Older people were more likely to report poor health if they
suffered from NCD, especially CHD. Controlling for socio-economic, health and lifestyle
factors, Chinese were least likely to report poor health, whereas Indians and Indigenous
people were more likely to do so. Chinese that had HBP were more likely to report poor
health compared to other ethnic groups with the same disease. Among those with arthritis,

Indians were more likely to report poor health.

108



Perceived health status and prevalence of arthritis, HBP, diabetes, asthma and CHD
varied widely across ethnic groups. Promotion of healthy lifestyle, early detection and
timely intervention of NCDs affecting different ethnic groups and gender with socio-
cultural orientations would go a long way in alleviating the debilitating effects of the

common NCDs among older people.

4.2.5 The Debilitating Effects of Chronic Diseases among the Oldest Old in China

Among the older adults in China, cardiovascular diseases were the most common
diseases, followed by musculoskeletal disorder and respiratory diseases. Of the
cardiovascular disorders, hypertension has the highest prevalence rate, followed by heart
disease and stroke. The prevalence rate for cancer, neurological disorder and endocrine
was much lower, but increased very rapidly with age. Of the neurological disorders,
dementia was most prevalent, followed by Parkinson and epilepsy. Older people tend to
suffer from multiple diseases or disorders. Among those with cardiovascular diseases,
about half had other diseases, and for those with endocrine, close to 90 percent had other

diseases.

Inability to carry out basic activities of daily living (BADL) and instrumental activities
of daily living (IADL) increased rapidly with age. For instance, the proportion of older
adults who had difficulty bathing increased sharply from 3.4 percent in 2002 to 16.4
percent when they were nine years older (in 2011). Cardiovascular diseases resulted in
the largest number of severely disabled older persons (10.0 percent), followed by
respiratory diseases (3.3 percent), musculoskeletal and sensorial disorders (3.1 percent

each) and neurological diseases (2.3 percent).
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In 2011, about 13.3 percent of the respondents had severe disability (not able or had
difficulty to perform BADL), caused mainly by chronic diseases. The disabling impact
of each of these chronic diseases increased by 2-5 fold as they aged further by three years.
The prevalence rate for neurological diseases and cancer was relatively low at only 3.8
percent and 1.4 percent respectively as at 2011. However, these diseases had very severe
debilitating effects. In 2011, about half of those with cancer and neurological diseases
were in need of help to carry out BADL, as compared to about a quarter to a third among
those suffering from other diseases or disorders. Ordinal logistic regression shows that
neurological diseases have the greatest impact on disability, followed by musculoskeletal

disorder, and cardiovascular diseases, net of the effects of other variables and diseases.

4.3 Recommendations

4.3.1 Recommendations for Policies and Programs

The under-developed health infrastructure contributes to the poor health conditions in
low-resource countries. Unavailability of health services and user cost are the two main
supply-side barriers to their utilization resulting in high morbidity and mortality.
Achieving universal access to health remains the global goal, and to achieve that each
country must invest more to upgrade the facilities, train and recruit more health personnel,

and to provide some forms of subsidies to the poor.

A comprehensive National Health Policy is needed to provide the framework for the
delivery of health services to meet the changing needs of all. Individual country may
adopt or adapt World Health Organization (WHO) guidelines, including the Global NCDs

Action Plan and the global targets. The programs and measures should aim at addressing
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the root causes of reproductive and public health problems such as maternal morbidity
and mortality, unsafe abortion, HIV, infertility, unmet need for contraception, unwanted
pregnancies, mental disorder, gender-based violence, as well as NCDs. Given the huge
inequalities in health and health care, programs should be targeted at groups that are at
risks, especially the poor, the less educated, the marginalized, and those living in remote
areas. Barriers and modifiable risk factors should be identified and remedial actions taken.
Measures should be taken to overcome shortage of specialists such as geriatricians,
cardiologists, oncologists, psychologists and counsellors. Medical schools should
incorporate abortion training in order to reduce the number of unsafe abortions. The
National Health Policy may include legislation to discourage tobacco and alcohol
consumption so as to reduce NCD risks. Lack of knowledge of the services and high cost
of health care are two of the main barriers to the use of health facilities. Hence, efforts
should be made to enhance health education, and to disseminate information on the
services. Such information campaigns may include promotion of healthy life style and
healthy dietary habits, as well as physical activities. The government should continue to
provide subsidies to the poor to ensure more equitable access to health services. The
alternative providers including the traditional healers and traditional birth attendants
(TBAS) may be preferred and they have an important role in health care, especially among
the poor. Hence, it is imperative to incorporate traditional practitioners in the national

health care system.

Supply-side barriers contribute to the under-utilization or non-use of health services.
Hence, the health sector should be given priority in the annual budget allocation to enable
public health facilities to continue providing free or subsidized health care services to
those who are unable to afford the escalating cost of such services, including medicines.

There is also a need to control the rising cost of health care services by the private sector.
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The public should also be encouraged to take up health care insurance, with support from
employers, who should in turn be given some incentives in terms of tax rebate. Mobile

health units can be mobilized to bring health services closer to the users.

Achieving universal education is also one of the MDGs target. In almost all the studies,
education has been found to be the main determinant of health and health seeking
behavior. Education is strongly positively correlated with income, urban living, exposure
to modernity and media, and empowerment (in the case of women), all of which are
positive factors for good health and well-being. Hence, it is imperative for all
governments to invest on education to raise the overall standard of living which will also
lead to reduction of health problems. The education policy should be an integral part of
the national development policy, and it should be linked with human resource policy and
health policy in terms of training of health personnel, including the specialists. There is
also a need to step up informal education for the out of school and to provide health related
information through the media, including the use of information and communications
technology (ICT). The government may also consider introducing an appropriate
reproductive and sex education programs that instill responsible sexual behavior and

enhance knowledge of contraception to prevent pregnancy among the adolescents.

Declines in fertility and mortality have resulted in population ageing with the attendant
problems of rapidly rising chronic diseases. The family planning programs which have
contributed much to fertility reduction should be continued or revitalized, with shifts in
the thrust to beyond family planning. Besides providing contraceptive information and
services, family planning programs should provide a broader range of services, including
bio-medical research, infertility treatment, the sexual and reproductive health needs of

adolescents, the unmarried, men and older people (including treatment for menopause
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and andopause). Efforts must be made to reduce the unmet need among the poor and the
marginalized groups. A high proportion of contraceptive users rely on traditional methods.
Hence, efforts must be made to encourage the switch to modern methods, or to use natural

family planning methods more effectively.

The family, in particular the husband, plays a major role in family planning and use of
health facilities. Hence there is a need for family development policy with programs aimed
at involving the family and promoting male participation in reproductive health and health
care decision. Incompatibility between work and maternal role has probably contributed
to low fertility, and attempts to pop up the fertility level have proven to be futile. As
working women are struggling to cope with work and maternal role, family development

programs should prioritize work-life balance by engaging with the private sector.

There is a need to improve the data collection and evaluation mechanism to facilitate
constant evaluation of the effectiveness of the health programs in improving reproductive
health and in reducing NCDs. Data from the vital registration system should be
augmented with data collected from sample surveys such as the National Health and

Morbidity Surveys.

4.3.2 Recommendations for Research on Health in Malaysia

In Malaysia, research on many elements of reproductive health such as infertility,
unmet need for contraception, adolescent sexuality, unsafe abortion, domestic and gender
based violence, child health and mortality, men's health and mental health is still lacking.
There is also a dearth of research on the utilization of health services among Malaysians

and foreign workers in the country. Data collected from vital registration system and from
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sample surveys such as the National Health and Morbidity Surveys by the Ministry of
Health, and the Malaysian Population and Family Surveys and Youth Sexuality Surveys
conducted by the National Population and Family Development Board (NPFDB) should
be made available to researchers who may collaborate with officials from the relevant

departments in carrying out in-depth analysis.

Evidence points to an increasing trend of abortion, including unsafe abortion among
married and unmarried women. There is a need to develop a registration system to collect
data on induced abortion from the providers. A survey on abortion should be carried out
to examine the profiles of abortion seekers and the providers, the frequency of abortion,
and the causes and consequences of abortion including post-abortion complications (and

management of the complications) and stigma of abortion.

As the fertility level in Malaysia has declined to replacement level, there is a need to
monitor the demographic trend. Exploring fertility preferences in relation to contraceptive
use can increase the understanding of future reproductive behavior and unmet family

planning needs (Withers, Kano & Pinatih, 2010).

The thesis has demonstrated wide inequalities in health status and use of health
facilities across regions, ethnic groups, gender and socio-economic groups. In-depth
analysis on the socio-economic differentials and barriers to the use of health facilities
should be carried out to identify the groups that are in need of assistance for effective

intervention.

Various elements of reproductive health are closely inter-related. For instance, unsafe

abortion and HIV are closely linked with ineffective or non-use of contraception. NCDs
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are mainly caused by modifiable factors such as inactivity, over consumption of salt,
sugar and oil and unhealthy alcohol and tobacco consumption, which lead to obesity, high
cholesterol and HBP, and diabetes, and in turn cause other NCDs such as dementia,
cardiovascular diseases and cancer. Hence, there is a need to have a good understanding
of such linkages in health research. In studying NCDs, it will be of great relevance to

include modifiable risk factors.

There is a need for interdisciplinary research involving researchers from health
sciences, social sciences, sport science, legal practice, education, religion, ICT, and
etcetera. Such collaborative research will ensure a more holistic approach to health
research. Action oriented research involving all the stakeholders should be prioritized and

supported.

Researchers are often constrained by the lack of secondary data and the financial
resources to collect primary data. They may consider using data from other countries that
are available to the public. These include data from DHS, Integrated Public Use
Microdata Series (IPUMS) and China Longitudinal Health and Longevity Survey
(CLHLS). The findings from analyses of these data sets will contribute to knowledge

enhancement and may provide valuable lessons for Malaysia.

Socio-economic programs implemented to benefit the public are rarely evaluated in
terms of their achievement of the stated objectives. There is therefore a need for
evaluative studies on the effectiveness of programs. Findings from such studies can be
used to identify the strengths and weaknesses so that certain successful programs can be

scaled up and others modified or discontinued.
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Most research are based on cross-sectional data and hence the causality of variables
must be interpreted with caution. Some attention should be given to the collection of
longitudinal data to provide more accurate assessment of the changes over time. The
Ministry of Health may consider longitudinal studies involving collection of data from
mid-life subjects and follow them through for the future disease, in line with the life
course approach. Multivariate analysis including baseline measures such as birth weight
and childhood socio-economic position can be carried out to ascertain the temporal

relationship between variables over the life span.

A pool of trained researchers are needed to carry out high quality research in various
fields, including health. Institutions of higher learning should collaborate with
government agencies to train the researchers to conduct proper surveys and statistical data
analysis. These researchers should be exposed to the latest survey research techniques
and research methodologies. Research should also be updated using the latest method,
such as the 2015 revised framework on the proximate determinants of fertility by

Bongaarts.

Finally there is a need to ensure that findings from the research are disseminated
through publications and presentations. Executive summaries and policy briefs may be
effective in reaching the policy makers and the public. Key findings from the research

may be reported in the print or social media.
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4.4 Research Contributions

Most studies are based on small sample size covering small geographical areas, as
national level data are not readily available. Out of the five articles included in this thesis,
four are based on nationally representative samples. Findings based on large national
samples are likely to be more representative of the study populations, and this may be

considered a strength for this thesis.

The thesis covers important reproductive and public health issues that are the main
targets of Programme of Action (PoA) of the International Conference on Population and
Development (ICPD), MDGs and SDGs. Three of the articles focus on the reproductive
health of women of childbearing ages, and two are on the older population inflicted with
NCDs. In each article, findings from the present study are compared with those of past
studies to highlight the commonalities and differences. It is hoped that articles included
in this thesis can contribute to the literature on proximate determinants of fertility,
medical students' perception towards abortion education, the correlates of and barriers to
the utilization of health services for delivery in two regions where MDGs target on
universal access to reproductive health services are way off track, and on the prevalence

of NCD and disability.

Bongaarts' model for estimating the relative contribution of the four main proximate
determinants of fertility has been used extensively with hundreds of published articles.
The article on proximate determinants of fertility in Peninsular Malaysia will add to the
literature on this subject for international comparisons. This article has filled the gap on
research on the proximate determinants of fertility in Malaysia. It is one of the few that

have demonstrated the differential roles of the proximate determinants in fertility
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reduction among different ethnic groups within the same country for deepening the
understanding of the reasons behind the fertility transition. As data on induced abortion
is not available in Malaysia, the indirect estimate on the total abortion rate provides a
useful indication of the prevalence of induced abortion in Malaysia, although it probably

represents an under-estimate of the actual situation.

Owing to the unavailability of data on induced abortion, research on this subject is
lacking in Malaysia. While many studies have been conducted on abortion training in
North America and Europe, little has been done in the developing countries on this subject.
Past studies show that the medical professionals have a very important role in the
provision of safe abortion, and hence there is a need to have a better knowledge on the
perceptions of medical students on abortion training and their intention to provide
abortion in their future practice. Findings from the paper in this thesis on medical students'
perception on abortion education may be used by the relevant authorities in designing
abortion training program to increase the number of trained professionals to reduce the

number of unsafe abortion.

Past studies have provided ample evidence that non-use of health facilities for delivery
is @ major cause for maternal morbidity and mortality. The article on “Correlates of and
Barriers to the Utilization of Health Services in South Asia and sub-Saharan Africa”
contributes to the field by identifying groups that are most at risks, as well as the supply-
side and demand-side barriers. Using the rich data from the DHS, this article has included
variables such as women's autonomy, exposure to media and family relation, factors that
were relatively understudied. The article also highlights the important roles of TBAs and

the need to incorporate their services into the health care system. The recommendations
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contained in the paper may provide useful inputs for health policies and programs in the

developing countries.

One of the major challenges of population aging is meeting the health care needs of
rapidly increasing number of older persons who are suffering from chronic diseases and
physical limitations. With a rapidly ageing population and epidemiological transition
taking place, Malaysia is set to face with the problems of increasing prevalence of NCDs
and the attendant problems of the need for long term care. Despite the importance of the
NCDs in affecting the health and well-being of the population, in particular the older
adults, relatively little research has been done on this topic in Malaysia. The paper on
ethnic and gender differentials in NCDs and self-rated health in Malaysia, based on a
nationally representative sample, identifies HBP, diabetes, CHD and arthritis as the main
NCDs as well as their disabling impact that affect differently the older men and women
from various ethnic groups within the country. The relevant authorities may take note of
the ethnic and gender differentials in NCDs highlighted in this paper to adopt appropriate

intervention strategies to cope with the rising burden of these diseases.

The number of oldest old is growing rapidly, and the prevalence of NCDs rises sharply
after age 70. The article on the “Debilitating Effects of Chronic Diseases on the Oldest
Old in China” contributes to the literature on disease burden among the oldest old, a
neglected group in terms of research on their health problems and physical disability. The
rapid rise in the prevalence rate of six major diseases (cardiovascular, neurological,
endocrine, respiratory, cancer, and musculoskeletal) and the disabling impact were
highlighted. Some diseases such as dementia have very high disabling impact, while
others that have lesser disabling impact also contribute to the overall burden because of

the high prevalence rate. The study uses data from longitudinal surveys and hence it

119



contributes to a better understanding of the causal effect of chronic diseases on disability.
Some recommendations were put forth in the article for consideration by the relevant

authorities.

4.5 Research Limitations

This thesis has several limitations. The articles included in the thesis cover a limited
range of topics on public health, focusing on the proximate determinants of fertility,
abortion, utilization of health facilities for delivery and NCDs. Many other important
reproductive and public health issues such as infertility, domestic and gender based
violence, adolescent sexuality, HIV, men's health and mental health are outside the scope
of this thesis. Unmet need for contraception, which is an important target under the MDGs,
is not included in any of the published articles in this thesis, but the issues are highlighted
in the literature review. The paper on abortion has a very limited scope. However, this
thesis includes a rather extensive review of literature on attitude toward abortion and

abortion education.

The article on proximate determinants of fertility is based on a rather simplistic
framework proposed by Bongaarts, using cross-sectional data. The computation of
marriage index based on childbearing among married women may be biased in population
where childbearing out-of-wedlock is common. Moreover, it is important to take into
account the rise in infertility. A number of studies have questioned the validity of

Bongaarts' model.
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