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GENERAL INTRODUCTION
Justification
The research described in this thesis started as a project to improve quality of care while 
working as a Medical Doctor Global Health and Tropical Medicine. As a young doctor starting 
to work in a rural district hospital in Tanzania, the quality of care I could give my patients was 
much lower than the setting where I was trained. Some older tropical doctors, my predecessors 
who had worked in the same hospital 40 years earlier, still came to visit the hospital every 
year. Listening to their stories, I was surprised how little had changed.1 New insights had been 
implemented in protocols, and the last decade, progress had been made in the field of care 
for people living with AIDS. But limitations in preventive care, availability of drugs and surgical 
techniques, unfortunately meant that much of the improvements in medicine of the last 
decades that I took for granted in the Netherlands were unavailable in Tanzania. Even though 
many Dutch tropical doctors before me had tried to improve the quality of care, progress was 
slow. However, if one wants to improve things, one first has to understand it. During maternal 
mortality audits, we realised that many questions about causes and complicating factors of 
maternal and neonatal mortality and morbidity remained unanswered. This prompted the first 
studies (described in chapter two and four). When reading the literature, I found that often 
studies were done in a setting that was not comparable to the setting of Ndala Hospital. This 
led to other research questions, for example, in chapter three and part two).  

Maternal and neonatal health
Chapter two to eight of this thesis is a collection of studies concerning different aspects of 
maternal and neonatal health. In this section of the introduction, some general background 
information is provided on the topics of these studies to put them into context. 

Maternal mortality and morbidity
The global burden of maternal mortality is still enormous. Over 300,000 pregnant or recently 
delivered women die every year.2 Almost all these deaths are in low- and middle-income 
countries (LMICs), more than 60% in sub-Saharan Africa.2 Most women die around the time 
of birth.3 Worldwide, the most common causes of maternal mortality are haemorrhage, 
hypertensive disorders in pregnancy (such as pre-eclampsia) and sepsis.4 

Many more women survive these complications, making up around two million cases of 
severe acute maternal morbidity (SAMM).6 Because these complications are occurring more 
often (around 1% of pregnant women), there is a major focus on these “near misses” to 
identify ways to improve quality of care and to lower maternal mortality.5,7-11 They complement 
maternal death audits because they are more frequent and have similar characteristics. 
Other advantages of auditing near-miss cases are that the women can be interviewed and 
that the event is more positive to investigate because they are still alive which makes it less 
frightening and confronting to healthcare workers. Auditing these cases is useful to improve 
the quality of care in facilities.12 Delay often plays a role in maternal morbidity as well as 
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Figure 1. the continuum of maternal morbidity.5 

Figure 2. pregnancy-related illnesses and their consequences14

mortality.13 The three-phases delay model classifies delay in 1) the decision to seek healthcare, 
2) delay in identifying and reaching the health facility and 3) delay in receiving adequate and 
appropriate treatment. In facility-based audits, most of the time the focus is on the last phase. 

Pregnancy-related illnesses can have a broad range of consequences (Figure 2).14 Pregnant 
women are economically and socially vulnerable, and these diverse consequences draw 
attention to the fact that to combat maternal death, a broad strategy is needed, including for 
example poverty reduction.15 
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Hypertensive disorders in pregnancy
Hypertensive disorders in pregnancy (eclampsia and pre-eclampsia) affect 10% of women and 
are accounting for 16% of maternal deaths in sub-Saharan Africa.4,16 In Tanzania, in women 
with eclampsia, maternal death occurs in 5-8% and the perinatal mortality is 20-39%.17,18 
The studies that generated these data were all done in tertiary centres. 

Neonatal mortality
Maternal health is closely linked to neonatal health. Stillbirths and neonatal deaths occur 
almost 6 million times per year. The most common causes are sepsis, intrapartum conditions 
and preterm birth complications.19 

Strategies to improve maternal and perinatal health overlap. Adequate quality family 
planning, antenatal care, delivery care and postpartum care services should be universally 
accessible, allowing for skilled birth attendance for all women. During birth, in all women, 
the progress of labour should be monitored, antisepsis should be maintained, and active 
management of the third stage of labour is used to prevent prolonged labour, sepsis and 
postpartum haemorrhage. To prevent complications, all three phases of delay should be 
addressed (i.e. pre-facility care as well).19 There are many proven effective interventions, but 
one intervention alone will not save all women and children (Figure 3). 

Preterm birth and antenatal corticosteroid therapy
Preterm birth occurs in 10% of pregnancies and accounts worldwide for one million neonatal 
deaths each year.19 Antenatal corticosteroid therapy (ACT) is proven to reduce mortality due to 

Figure 3. other strategies to improve coverage and quality of health care (improving the health of women: from 
evidence to action. Online course 2016, London School of Hygiene & Tropical Medicine)
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prematurity in 31%, and its use has been promoted in LMICs, where implementation was slow, 
presuming better implementation could save hundreds of thousands of preterm born babies 
every year.20,21 A large trial, the first in a low-resource setting, surprisingly showed no positive 
effect of better implementation of ACT. There was even harm in babies who were exposed 
to ACT, but in the end, delivered term.22 This trial was conducted mostly in the community 
and at primary healthcare level, which means the exact place for ACT in hospitals in LMICs is  
still unclear.23 

Ectopic pregnancy 
Two other subjects of this thesis, ectopic pregnancy and repeat caesarean section (CS), were no 
significant contributors to the in-hospital maternal mortality. However, an ectopic pregnancy 
is a major cause of general maternal mortality, occurring mostly in the community.4,24 The way 
the diagnosis is generally made in Ndala Hospital, by abdominocentesis, has never been 
described in studies.

Caesarean section
The incidence of caesarean section (CS) is rising.25 This procedure is life-saving, but is not 
without risk, for the index as well as for future pregnancies.26,27 Even though many studies have 
been performed, there is still no agreement on the best technique.28 Theatre staff in Ndala 
Hospital have been in a position to see long-term effects of different techniques and were 
convinced that closing the bladder peritoneum results in fewer adhesions.  

Audit
Audit is a structured and proven effective way to improve care through feedback.29 This 
tool can be used in LMICs as well.30,31 To identify factors for improvement which could be 
successfully implemented, it is essential to know the local situation, such as outcomes, patient 
characteristics and effect of treatment.32 A challenge of auditing SAMM is the larger number 
of patients to discuss, which means the meetings will take more time. This can be a problem 
for busy clinicians (who sometimes have to attend audit sessions outside working hours), 
resulting in low participation. Other problems with SAMM audit include organisational (for 
example, who should be chairing the meeting) and medico-legal issues (for example, lawsuits 
when anonymity of the staff is not maintained), externalisation when looking for the cause 
and discussing patients who are referred moribund (which is relevant in a broader perspective, 
but not directly to the quality of the facility).33

Medical doctors Global Health and Tropical Medicine 
Since the late 1960s, a tropical doctor training programme has been in place in The Netherlands 
to prepare medical doctors who wanted to help by participating in the health care system 
in LMICs. The training programme nowadays consists of two 9-12 months clinical terms in 
obstetrics and gynaecology and surgery (or paediatrics), a three months course on Global 
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Health and Tropical Medicine and a six-month clinical internship in an LMIC. Around 20-30 
Dutch medical doctors Global Health and Tropical Medicine (MDs GHTM) graduate each year. 
Typically, these doctors work for a few years in a remote setting in an LMIC. These doctors 
usually were the only physician in a rural hospital, responsible for clinical tasks, as well as 
teaching, governance and management. In recent decades there has been a shift from 
developmental aid towards humanitarian and disaster relief aid and to local contracts instead 
of mission-contracts.34 

There is a long tradition of Dutch expatriate physicians working in rural hospitals in LMICs, 
some of whom performed research to improve the quality of care. 

Research setting and study population
The studies described in this thesis were conducted at Ndala Hospital, a faith-based Catholic 
hospital, situated in the Tabora region, in a rural part of Western Tanzania. 

Figure 4. map of Ndala within the Tabora region (red) in Tanzania
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The hospital serves a catchment area of approximately 200,000 people, mostly from 
the Sukuma and Nyamwezi ethnic groups. Annually, there are approximately 2,200 deliveries 
in the hospital. Some women plan to give birth in the hospital, while others come after failing 
to give birth at home or in one of the nearby government or private health centres, up to 50km 
from the hospital. There is a poor referral infrastructure, which means that many women were 
self-referrals from home or health centres, rarely with any written handover. Comprehensive 
emergency obstetric care (CEmOC) is available, and during the study period was conducted by 
three clinicians: one medical officer (medical degree) and two diploma-level assistant medical 
officers. The foetal condition is monitored by intermittent auscultation. Foetal ultrasound is 
possible, but not part of standard antenatal care. Surgery (including dilatation and curettage, 
caesarean section and laparotomy) is usually possible 24 hours per day; there is no laparoscopy 
available. There are virtually no possibilities for urgent referral, and diagnostic and therapeutic 
options are similar in regional/referral hospitals. There is a neonatal ward where premature 
neonates with a birth weight more than 1000g are cared for with Kangaroo care.35 

Tanzania has a high maternal and neonatal mortality.36-38 In her lifetime, one in 33 women 
will die during pregnancy, childbirth, or six weeks after (the maternal mortality ratio was 
556 per 100,000 in 2015). There is no information about regional differences.37 In the era of 
the Millennium Development Goals, Tanzania achieved the child survival target due to a fast 
reduction in under-5 mortality. The maternal mortality ratio in Tanzania has declined steadily 
for years from 854 in 2000 and is has now declined to 524 deaths per 100,000 live births.38 
But the reduction in neonatal and maternal mortality was insufficient, and efforts have to 
intensify to achieve the faster progress that is necessary to reach the Sustainable Development 
Goal (SDG) 3.1 in 2030: to reduce the global maternal mortality ratio to less than 70 per  
100,000 births.39-42 

The Tanzanian population lives predominantly in rural areas, although the proportion 
is decreasing from 94% in 1967 to 70% in 2012.36,43 Many health indicators are the poorest 
in the rural areas of Tanzania. Tabora has the highest rate of male illiteracy in the country 
(34%).36 There is a patriarchal societal structure and more than a quarter of married women 
are in a polygamous relation. Few people have health insurance in Tabora (less than 5% of 
women and 8% of men) 36 The total fertility rate in Tabora region is higher than the average 
in the country (6.7 versus 5.2), according to the 2015-2016 demographic and health survey.36 
The percentage of deliveries assisted by a skilled birth attendant (SBA) in the region is 54% 
(almost all are institutional deliveries), and the number of caesarean sections decreased, from 
4.8% in 2010 to 2.7 % in 2015-2016.32,36 This could be because of decreasing accessibility of 
services, but the trend is opposite to international and national trends, as well as the trend in 
Ndala Hospital, and could be due to sampling or registration error. 

Quality of maternal and neonatal healthcare in rural Tanzania
Because rural areas have the worst health indicators,36,44,45 enhancing equity of access 
for rural populations is a focus of the Health Sector Strategic Plan 2015-2020.46 Rural men 
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and women have less knowledge of birth preparedness and complication readiness,47 and 
institutional deliveries are less standard.36 Health facilities have more trouble getting and 
retaining healthcare workers, as staff prefer to work in urban rather than rural areas due 
to poor working and living environment.48,49 To improve the quality of maternal healthcare, 
improvements in healthcare systems are necessary through the continuum of care,50 especially 
in under-served rural areas.44 This will improve equity because especially poor women can 
benefit from improvements in the quality of healthcare.51 Factors influencing the quality of 
maternal healthcare are diverse (Figure 3). A core indicator for coverage of care is skilled 
birth attendance (in Tanzania this usually means institutional childbirth),52 and increasing this 
is expected to improve maternal and perinatal health.44 36 Institutional deliveries, however, 
will only reduce maternal and perinatal deaths if the quality of care is sufficient. Vice versa, 
women will only choose to deliver with an SBA if the quality of care is high enough. This is why 
many strategies to improve healthcare nowadays target the quality of care.  

The World Health Organization (WHO) has developed a model for the quality of care:
This model will be used to structure this thesis since the research was started to improve 

the quality of care. The first part of this thesis deals with the left side of this framework, 
the provision of care, and in particular the 1st domain. Sometimes it is assumed that 
evidence from studies in high-income countries (HICs) directly applies to LMICs. Even though 
the methodological quality of studies in HICs is sometimes better, the findings are not always 
applicable to a different setting. The studies in the first part of the thesis were done to answer 
local questions about improving the quality of care using evidence-based practice that 
could not be answered through a literature search. The right side of the WHO framework, 
the experience of care, can be used to discuss the second part of this thesis, where we report 
on long-term effects after complicated pregnancies and births. The second and third domain 
of the framework (provision of care: actionable information systems and functional referral 
systems) were not subject of the studies in the first part of this thesis, but will be discussed 
with respect to the role of MDs GHTM (part 3). 

Table 1. selected demographics and health indicators in Tanzania and The Netherlands36,38

Tanzania Tabora region The Netherlands

Population 56 million 3 million 17 million
Maternal mortality ratio (per 100,000 live births) 524 ? 5
Neonatal mortality ratio (per 1,000 live births) 21.3 ? 2,1
Rural population 66.2% ? 8.51%
Health expenditure per capita (USD) 36 ? 4742
Total fertility rate 6.7 5.2 1.71
Skilled birth attendance 64% 54% 100%
CS rate 6% 2.7% 16%
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AIM AND SCOPE 
This thesis aims to improve the understanding of different aspects of quality of care in a rural 
hospital in Western Tanzania. The studies in this thesis aim to better understand maternal 
and neonatal outcomes in a rural setting (part 1) as well as long-term outcomes (part 2) and 
to relate this to what is known in the literature (studies that are often done in very different 
settings). Part 3 explores the relevance of this kind of research by expatriate physicians. This 
leads to the following research questions:

•	 What are the characteristics and outcomes of patients with eclampsia and severe pre-
eclampsia in Ndala Hospital and are these comparable to the literature? What are 
the long-term outcomes? 

•	 How is ectopic pregnancy diagnosed in Ndala Hospital and is this comparable to 
the literature?

•	 What are the characteristics of women and foetuses receiving antenatal corticosteroids 
in light of a recent study showing harm of this treatment in low-income countries?

•	 What is the prevalence of adhesions in repeat CS in Ndala Hospital, and what factors 
are associated with adhesions?

•	 What kind of research is done by Dutch expatriate physicians in low- and middle-
income countries and is there any added value? 

Figure 5. WHO Quality of Care Framework for maternal and newborn health53
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OUTLINE OF THE THESIS
This thesis consists of three parts that include four retrospective studies on short-term 
outcomes of complicated pregnancy and childbirth (part 1), two prospective mixed methods 
studies on the long-term outcomes of SAMM (part 2), and a bibliometric study on research by 
Dutch expatriate physicians (part 3). This thesis ends with a general discussion of the studies, 
using the WHO framework.   
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