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TO ALL THE STRONG WOMEN OF TANZANIA
Kwa kweli kwa upande wa ushauri, lakini sasa kwa ile hali tu ya kawaida, kwa 

sababu nipo kwenye ndoa na kwenye ndoa kuna shida, sana kitu ambacho 
tulikuwa tunahangaikia ni mtoto kwangu mimi mwenyewe nilikuwa na hamu 

na mtoto na nilivyoambiwa kwamba nisijifungue moja kwa moja ilikuwa ni 
mtihani kwangu nilikubali kwa sababu wao ni madaktari wanajua na wana 

sabau za msingi kwaolakini sasa nilienda ki nyume si kihospital bali ni ki imani 
nikachukua hatua nikamwomba mungu nikalishirikisha kwa watumishi wangu 

wakanisaidia kimaombi nikalitegemeza mbele ya mungu na nikasema acha 
nijaribu, sababu watumishi nao walisimama wakaniombea na kitu kingine 

tunamwamini mungukwa kila kitu nikasema acha nijaribu kama ni makusudi 
ya mungu kuapata mtoto nitapata, kwa hiyo nilifanya kwa imani tu  

kwamba nifanye.

I received that advice, but the reality is, I am married, and inside a marriage 
we need a child and apart from that, I also wanted a child. I have been waiting 
for a baby for long. When they [the doctors] told me that I am not allowed to 
get pregnant directly, it was a very big challenge for me, although I accepted 

their advice because they were doctors and they know what they mean, I 
decided to go against it, because I am a human being and I have a child wish. 

So I made the decision to deal with faith, I prayed to God and I told my pastors 
and they helped me to pray together, I brought my problem to God and I said 

let me try because I am praying and also my pastors were praying for me. 
Besides, we have faith, I trust in God and I hope maybe he will help me. So I 

thought, if I am trying to get a baby, I will just do it  
with faith.

Na’imah, 26
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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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ABSTRACT
Background 
Eclampsia and pre-eclampsia are well-recognised causes of maternal and neonatal mortality in 
low-income countries, but are never studied in a district hospital. In order to get reliable data 
to facilitate the hospital’s obstetric audit a retrospective medical record study was performed 
in Ndala Hospital, Tanzania.

Methods 
All patients diagnosed with severe pre-eclampsia or eclampsia between July 2011 and December 
2012 were included. Medical records were searched immediately following discharge or death. 
General patient characteristics, medical history, obstetrical history, possible risk, information 
about the current pregnancy, antenatal clinic attendance and prescribed therapy before 
admission were recorded. Symptoms and complications were noted. Statistical analysis was 
done with Epi Info®.

Results 
Of the 3398 women who gave birth in the hospital, 26 cases of severe pre-eclampsia and 55 
cases of eclampsia were diagnosed (0.8% and 1.6% ). Six women with eclampsia died (case 
fatality rate 11%). Convulsions in patients with eclampsia were classified as antepartum (44%), 
intrapartum (42%) and postpartum (15%). Magnesium was given in 100% of patients with 
eclampsia and effective in controlling convulsions. Intravenous antihypertensive treatment 
was only started in 5% of patients. Induction of labour was done in 29 patients (78% of women 
who were not yet in labour). Delivery was spontaneous in 67%, assisted vaginal (ventouse) in 
14% and by caesarean section in 19% of women. Perinatal deaths occurred in 30 % of women 
with eclampsia and 27% of women with severe pre-eclampsia and were associated with low 
birth weight and prolonged-time between admission and birth.

Conclusions 
2.4% of women were diagnosed with severe pre-eclampsia or eclampsia. The case fatality 
rate and overall perinatal mortality were comparable to other reports. Better outcomes could 
be achieved by better treatment of hypertension and starting induction of labour as soon  
as possible. 
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INTRODUCTION
Hypertensive disorders in pregnancy affect 10% of women and are a leading cause of maternal 
morbidity and mortality worldwide, accounting for more than 50% of maternal deaths 
in sub-Saharan Africa.1,2 In Tanzania the maternal mortality rate is 454/100,000 of which 
the proportion caused by hypertensive disorders is unknown.3 Case fatality rates (CFRs) of 
eclampsia are reported 1-2% in high-income countries (HICs).4,5 In low-income countries (LICs) 
CFRs vary, but are usually much higher: in two studies from Tanzanian tertiary centres CFRs of 
5-8% were reported.6,7 In these studies perinatal mortality was 20-39%.6,7 

In the recent decade attention for maternal mortality due to hypertensive disorders has 
been growing.8-10 Audit of maternal morbidity and mortality cases due to hypertensive disease 
in pregnancy has been reported in HICs and LICs.9,11 Audit has been introduced at national but 
also at facility level, where it leads to discussion and formulation of feasible local protocols.12-15 
In a district-level hospital in rural Tanzania, maternal mortality audits are held regularly. Since 
2010, the medical and labour room staff discuss all recent maternal deaths. In 2010, during 
such a meeting, two deaths involving women with eclampsia who died from complications 
following caesarean section (CS) were discussed.

Since only charts of deceased patients were available for the audit, no comparison was 
possible with patients with eclampsia who survived. In order to facilitate the audit process and 
to identify more ways to improve the care of these patients, we decided to conduct a medical 
records study. This paper describes and analyses the characteristics, treatment and maternal 
and foetal outcome of patients with severe pre-eclampsia and eclampsia treated in Ndala 
Hospital in 2011 and 2012, with the aim to better understand pre-eclampsia and eclampsia in 
this setting and to identify ways to improve care.

METHODS
This study was done at Ndala Hospital, a private Catholic hospital, situated in the Tabora region, 
in a rural part of Western Tanzania. It serves a catchment area of approximately 200,000 
people. 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 Ndala. There is a poor 
referral infrastructure, which means that many women are self-referrals from home or health 
centres, rarely with any written handover. Comprehensive emergency obstetric care (CEmOC) 
is available and conducted by three health care workers: one medical officer (medical degree) 
and two diploma-level assistant medical officers. There are virtually no possibilities for urgent 
referral to the regional hospital.

Medical records from all patients diagnosed with severe pre-eclampsia or eclampsia in 
Ndala Hospital between July 2011 and December 2012 were analysed. These patients were 
identified by the first author (RM) or one of the attending doctors. Medical records were 
searched immediately following discharge or death, and a standard case record form was 
filled in by the discharging doctor and cross-checked. In case of discrepancies or missing data, 
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the medical records were checked again. General patient characteristics, medical history, 
obstetrical history, possible risk factors (such as previous history, nulliparity, co-morbidities), 
information about the current pregnancy (gravidity, parity, gestational age (GA)), antenatal 
clinic (ANC) attendance and prescribed therapy before admission were recorded. Also 
symptoms, including blood pressure (BP), were noted on and during admission. Finally, severe 
complications (such as eclampsia or post-partum haemorrhage) and maternal and foetal 
survival were noted. The definitions that were used are given in Table 1. The hospital protocol 
categorises hypertension in eclamptic patients in hypertension, severe hypertension and 
hypertensive crisis. If a definite diagnosis could not be made due to missing data on proteinuria, 
the diagnosis made by the clinician was used to determine inclusion in this study. Detection 
and estimation of proteinuria were done with the quantitative test using precipitation of 30% 
sulfosalicylic acid.16 Diagnosis of HELLP syndrome was not possible in the laboratory but was 
suspected in case of jaundice and signs of a bleeding disorder. Magnesium sulphate (MgSO4) was 
used as anti-convulsive therapy or could be used to prevent convulsions in patients diagnosed 
with severe pre-eclampsia.17 A bolus of four grams intravenously (IV) in 20 minutes was given. 
After that, according to the hospital protocol, MgSO4 was administered intravenously four 
grams four-hourly during the first year of the study. This was changed in 2012 to the same dose 
administered intramuscularly because of easier and safer administration. Oral antihypertensive 
drugs were methyldopa, hydralazine or nifedipine.18 IV antihypertensive treatment was with 
hydralazine consecutive bolus injections until the BP was within predefined range (below 
160/110mmHg). Induction of labour was done with misoprostol 25mg vaginally 8-12 hourly. 
No other methods of induction were used.  Augmentation of (established or induced) labour 
with oxytocin could be considered. No cardiotocography was used.

Table 1. definitions

Definition Inclusion criterion?*

Hypertension diastolic BP ≥ 90mmHg or systolic BP ≥ 140mmHg
Severe hypertension diastolic BP ≥ 110mmHg or systolic BP ≥ 160mmHg
Hypertensive crisis diastolic BP ≥ 120mmHg or systolic BP ≥ 180mmHg
Mild pre-eclampsia Proteinuria WITH:

Hypertension WITHOUT signs or symptoms**
No

Severe pre-eclampsia Proteinuria WITH:
Hypertension AND signs, OR
Severe hypertension 

Yes

Eclampsia Hypertension
Proteinuria
Convulsions

Yes

* The hospital protocol categorises hypertension in hypertension, severe hypertension and hypertensive crisis. If a definite 
diagnosis could not be made due to missing or unreliable data on proteinuria, the diagnosis made by the clinician was used to 
determine inclusion in this study.
** Signs: oedema, signs of clotting disorder, jaundice. Symptoms: headache, epigastric pain, nausea.
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This retrospective study was performed as part of the maternal mortality audit quality 
improvement activities. All data were written down by the health workers as part of routine care 
and after discharge collected anonymously from patient records. Because of the retrospective 
nature of the study, informed consent could not be obtained, but the data could not be traced 
back to an individual patient. Written permission and ethical clearance were obtained from 
the medical officer in charge as well, the district medical officer and the directorate of research 
and publications of the University of Dodoma (ref. UDOM/DRP/346).

Data management was done locally using Microsoft Excel®, and statistical analysis was 
done with Epi Info®. P-values were calculated with χ2 (Yates corrected P-value), Fisher-Exact 
test, Mann-Whitney / Wilcoxon or T-test, whether appropriate.

RESULTS
During the study period, 3398 women gave birth in the hospital. In this period 19 maternal 
deaths occurred. Twenty-six cases of severe pre-eclampsia and 55 cases of eclampsia were 
diagnosed (0.8% and 1.6% respectively). Of all these women essential information could be 
retrieved. There is no method of checking whether all of the cases occurring in the study period 
were included. Every effort was made to include all cases as files were searched immediately 
after discharge. It is unlikely many cases if all have been missed.

Six women with eclampsia died (CFR eclampsia: 11%, 32% of all maternal deaths). 
Table 2 shows baseline characteristics, risk factors, signs and symptoms on admission and 
ANC attendance. Of all patients, baseline characteristics and details about delivery could be 
retrieved. Women had a mean age of 22 years, and most of them reported to be term. 

Convulsions in patients with eclampsia were classified as antepartum (44%), intrapartum 
(42%) and postpartum (15%). Convulsions most commonly occurred (30/55, 55%) after 
the onset of labour or within 24 hours after birth. Of the eight women (15%) with postpartum 
convulsions, seven women (88%) developed eclampsia within 24 hours, one woman (1%) had 
convulsions one week after delivery (late postpartum eclampsia). Of the fifteen patients who 
developed eclampsia after admission, five (33%) had normal blood pressure on admission. 
Proteinuria was found in eighteen patients (70%) with pre-eclampsia. In seven patients with 
pre-eclampsia urine was not checked and one patient tested negative for proteinuria. Of 
the patients with eclampsia, 37 (67%) had proteinuria, in fifteen patients (27%) proteinuria 
was not checked and in three (5%) urine was tested negative for proteinuria.

Anti-convulsive treatment was started with MgSO4 in all patients with eclampsia. To 
prevent convulsions in patients diagnosed with severe pre-eclampsia magnesium therapy 
was given to 22 patients (85%) (Table 3). No severe side-effects of MgSO4 were reported. In 
three patients who received magnesium treatment for eclampsia (5%) the magnesium was 
discontinued for some time. Another three patients needed a higher dose (1.5 gram per hour) 
because of continued convulsions when on standard dose magnesium therapy.

IV antihypertensive treatment was started with hydralazine in four patients (5%). Oral 
treatment with either methyldopa, hydralazine or nifedipine was given in 53 patients (65%). 
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Table 2. patient characteristics

Pre-eclampsia 
(n = 26)

Eclampsia 
(n = 55) P-value

Median age (yrs, interquartile range) 21,5 (19-29) 20 (16-22) 0.01
Mean length of admission (days, standard deviation) 5.2 (3.3) 5.3* (3.7) 0.92
Median self-reported term of pregnancy (months, interquartile range) 9 (8-9) 9 (8-9) 0.82
Nulliparity 10 (39  %) 32 (58%) 0.16
Presenting signs and symptoms

In labour on admission 14 (54%) 23 (42%) 0.44
Not in labour on admission 12 (46%) 25 (46%) 0.86
Delivered on admission 0 7 (13%) 0.09
Severe hypertension or crisis 22 (85%) 31 (56%) 0.01
Proteinuria 18 (69%) 37 (67%) 0.94
Headache 7 (27%) 28 (51%) 0.07
Visual problems 1 (3.8%) 8 (15%) 0.26
Signs of clotting disorder 1 (3.8%) 7 (13%) 0.43
Jaundice 0 3 (5.5%) 0.55
Oedema 16 (62%) 23 (42%) 0.16
Hyperreflexia 8 (31%) 25 (45%) 0.31

Risk factors:
Previous pregnancy with pregnancy induced hypertension (with or 
without eclampsia)

2 (7.7%) 4 (7.3%) 1.00

Multiple gestation 4 (15%) 5 (9.1%) 0.46
First  or new husband 19 (73%) 38 (69%) 0.92
None of the above risk factors 3 (12%) 12 (22%) 0.36

Co morbidities:
HIV 0 1(1.8%) 1.00
Anaemia 1 (3.8%) 1(1.8%) 0.54

Antenatal clinic visits:
Number of women with ANC records 23 (88%) 52 (95%) 0.38
Of which BP or urine was checked 22 (96%) 33 (63%) 0.01
Median number of visits of the patients who went at least once 
(interquartile range)

3 (2-5) 3 (2-5) 0.42

At least 4 visits to ANC 9 (35%) 14 (25%) 0.56
BP checked < 14 days before admission 10 (38%) 8 (15%) 0.03
BP diastolic < 90 mmHg not more than 2 weeks ago 7 (27%) 5 (9%) 0.08

*Of the patients discharged alive (n = 49)

In the group of 31 patients with hypertensive crisis on admission, four (13%) received an IV 
antihypertensive. Twenty-one patients (68%) used oral antihypertensives, and six (19%) did 
not get any antihypertensives. Of the 31 patients with hypertensive crisis, after 24 hrs, blood 
pressure was not effectively treated in eight patients (26%), two patients (6%) had died.

The majority of the included women (44/81, 54%) were in labour or already had given 
birth. In 29 cases, misoprostol was used to induce labour (36% of all cases, 78% of women 
who were not yet in labour). In 27 women induction resulted in established labour. One 
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woman underwent CS because of failed induction, and one died before getting contractions. 
The average time between admission and delivery in women in whom labour was induced was 
68 hrs; 62 hrs in patients with eclampsia. Seven women without contractions on admission 
established spontaneous labour. Most women gave birth spontaneously. Assisted vaginal 
deliveries (ventouse) were done eleven times (14%, see Table 3). CS was done in fifteen cases 
(19%), most of them (10, 67%) because of prolonged or obstructed labour. 

Of 81 women, nine (11%) had twins resulting in 90 foetuses. Eighteen perinatal deaths 
(30%) occurred in women with eclampsia and six (27%) in women with severe pre-eclampsia 
(details are shown in Table 4). More than a third of the neonates of less than 2.5kg (15/40, 
38%) died, and 6 out of 7 (86%) of the neonates with a birth weight of less than 1.5kg. In 
women with eclampsia who developed convulsions after being admitted almost all (15/16, 
93%) children survived. In women with postpartum eclampsia neonatal survival was 100% 
(10/10). Of the 26 perinatal deaths (20 fresh stillbirths and six neonatal deaths), eleven (42%) 
occurred before admission, nine (35%) in utero during admission and six (23%) after delivery. 
There was one foetal death due to cord prolapse after spontaneous rupture of membranes 
after induction with misoprostol. Of the six children that died between delivery and discharge 
of the mother, five (83%) had a birth weight of less than 2.5kg (average 1.71kg). A longer 
duration between admission and delivery was associated with poor neonatal survival. 

Of six maternal deaths, two occurred antepartum. One patient with post-partum eclampsia 
gave birth before admission but died later. There was one death due to shock after complications 
of CS (suspected abdominal bleeding), one due to possible HELLP-syndrome and multi-organ 
failure and one due to hypovolaemic shock caused by post-partum haemorrhage (PPH). Three 

Table 3. treatment

Pre-eclampsia 
(n = 26)

Eclampsia 
(n = 55) P-value

Magnesium treatment 22 (85%) 55 (100%) 0.01
Of which with loading dose 18 (82%) 50 (91%) 0.27
Magnesium dose raised because continued convulsions 0 3 (5%) 0.55
Median hrs magnesium treatment (interquartile range) 30 (24-38) 32 (25-50) 0.16

Antihypertensive treatment 22 (85%) 35 (64%) 0.07
Delivery

Spontaneous delivery 20 (77%) 33 (60%) 0.21
Assisted vaginal delivery 1 (4%) 10 (18%) 0.09
CS 5 (19%) 10 (18%) 0.85
Died before delivery 0 2 (4%) 1.00

Delivery during admission (number) 26 (100 %) 46 (84%) 0.05
Mean time after admission (hrs, standard deviation) 45 (58) 38 (58) 0.67

Women not in labour, not yet delivered 12 (46%) 25 (45%) 1.00
Induction misoprostol 10 (83%) 19 (67%) 1.00
Spontaneous in labour 2 (17%) 5 (20%) 1.00
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deaths were of unknown causes, possibly due to embolism, intracerebral haemorrhage; 
magnesium toxicity could not always be ruled out. No autopsies were performed. In all 
maternal deaths diastolic blood pressure was over 110 mmHg on admission, and four had 
hypertensive crisis. 

DISCUSSION
This paper describes and analyses the characteristics, treatment and maternal and foetal 
outcome of patients with severe pre-eclampsia and eclampsia treated in Ndala Hospital in 
2011 and 2012, with the aim to better understand pre-eclampsia and eclampsia in this setting 
and to identify ways to improve care. We have shown that conducting an observational study 
concerning pre-eclampsia within the context of an audit is feasible in a rural district hospital 
in an LIC. The results of the study have helped hospital management to better understand 
what happens with patients with pre-eclampsia and eclampsia in the district and to improve 
the quality of care for these patients diagnosed in the hospital. 

In our hospital, in contrary to hospitals in HICs, pre-eclampsia is less common than 
eclampsia.8 There are a few possible explanations. Firstly, there could be selection bias. 
Patients with pre-eclampsia often give birth at home unnoticed and do not seek help until 
they get convulsions. Another explanation could be underdiagnosis of pre-eclampsia due to 
poor quality of BP measurements during ANC visits. The clinical picture of pre-eclampsia is 
heterogeneous with some women progressing fast to hypertensive crisis and convulsions, 
while others have an insidious rise in BP and impaired foetal growth. A third of the patients 
who developed eclampsia after admission had normal blood pressure measurement at 
the moment of admission and in five of eight women (63%) with eclampsia who had their BP 
checked less than two weeks before admission no hypertension was recorded. The observed 
proportion of women with eclampsia getting convulsions after giving birth (15%) is comparable 
with other LICs, but less than in HICs.4,5,7 probably due to many deliveries not being attended 
by skilled health care workers. 

Since the inclusion was based on clinical diagnosis, some patients were included with 
the diagnosis of preeclampsia or eclampsia, while urine was not checked for proteinuria or 

Table 4. foetal outcomes (90 foetuses)

Pre-eclampsia
(n = 30)

Eclampsia
(n = 60)

P-value

Alive on birth 24 (80%) 46 (77%) 0.93
Alive at moment of discharge 22 (73%) 42 (70%) 0.93
Alive at moment of discharge with mother alive 22 (73%) 39 (65%) 0.58
Mean birth weight (kg, standard deviation) 2.6 (0.80) 2.3 (0.69)* 0.12
Birth weight < 2.5kg 11 (37%) 29 (49%)* 0.37
Birth weight < 1.5kg 2 (7%) 5 (8%)* 0.91

*Birth weight was available for 59 children 
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proteinuria was absent (32% of the cases). The method we used for diagnosing proteinuria 
using 30% sulfosalicylic acid precipitation is not reliable,19 and no longer recommended.20 Since 
reliable urine measurements are often not available in hospitals in LICs, our study reflects 
the common practice of diagnosing pre-eclampsia and eclampsia in such small rural hospitals. 
Although definitions exist to diagnose pre-eclampsia without proteinuria,21,22 other diagnostic 
criteria are equally challenging to find in a rural setting. 

Prevention of eclampsia by (early) identification and treatment of pre-eclampsia is difficult. 
Many women do not have obvious risk factors (only 7.4% had a history of PIH). Signs and 
symptoms can be absent or present shortly: for example, twelve of eighteen patients (67%) 
had a normal BP within two weeks before admission. Increasing the number of ANC visits 
and BP measurements will improve detection of hypertensive disorders in pregnancy, but is 
a challenge in Tanzania. Small ANC clinics are often short of sphygmomanometers,23 and in rural 
Tanzania, though most women attend ANC regularly, many choose to give birth at home.3,24-26 
Another problem in early detection and prevention is late booking.27 We found a high ANC 
attendance of more than 90%, but only 23 women (28%) attended the recommended four 
visits.28 In our study, in 55% of women eclampsia occurred after the onset of labour or within 
24 hours after birth. This means that increasing the number of hospital deliveries and ensuring 
qualified hospital staff can help to recognise and treat pre-eclampsia and eclampsia early. 

Magnesium therapy was available during the study period and used in all patients 
with eclampsia and most patients with pre-eclampsia. Although severe hypertension and 
hypertensive crisis were common, IV antihypertensive treatment was often not installed, 
against the recommendations of the hospital protocol. Suboptimal BP management has 
been identified as a possible cause for morbidity in European countries as well.29 The high 
number of women with persistent severe hypertension 24 hours after admission highlights 
the importance of better monitoring of the patients and, if necessary, earlier and more 
aggressive treatment.30 Another factor in underuse of IV antihypertensives is the unreliable 
stock of hydralazine in the hospital. 

In 29 patients, labour was induced; only one (3.4%) needed CS because of failed induction. 
This is comparable to the observed success rate of Kidanto et al.31 The time between induction 
and delivery was not documented, and some women started induction sometime after 
admission, due to delayed diagnosis, delay in starting induction or because of waiting to 
finish steroid treatment. More emphasis needs to be put on starting induction as soon as 
possible after stabilisation. Our data show that almost all women will give birth vaginally after 
induction. CS should be discouraged since it poses women with severe pre-eclampsia and 
eclampsia under increased risk for morbidity and even mortality.32 

Use of ventouse deliveries reduced the number of CS without any complications recorded. 
The use of assisted vaginal deliveries is not part of standard medical practice in Tanzania,33,34, 
although in tertiary centres it is used successfully.6,7 Ventouse deliveries are part of the Basic 
Emergency Obstetric Care (BEmOC) package of services, an effective strategy propagated by 
the WHO to address the most common direct obstetric complications.35,36 Performing assisted 
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vaginal deliveries on right indications, in order to prevent (emergency) CS and its short- and 
long-term complications should be a priority.37,38

The perinatal mortality of 30% in eclampsia is similar to other reports. Perinatal mortality 
related to pre-eclampsia, 27% in our group, is rarely studied in Africa. Since GA could not be 
obtained reliably, it was impossible to distinguish prematurity and small for GA. Lower GA and 
lower birth weight were predictors for foetal and neonatal death. Children of women with 
convulsions starting during admission with prompt treatment had better chances to survive.

Data from this retrospective study were collected from patient records shortly after 
discharge (or death), which ensures more complete and more accurate data collection than 
a retrospective study longer after discharge could. There are several limitations, as well. Data 
collection was not blinded and could be subject to information bias. Some variables and 
outcomes are based on clinical judgement of attending doctors and not blinded for endpoints. 
Also selection bias of patients with pre-eclampsia not being identified can be suspected. These 
limitations are a reality in auditing pre-eclampsia and eclampsia in a small hospital. 

However, very few studies are conducted in district-level facilities in LIC, while they 
constitute a large proportion of all health facilities and the first point of care for many patients. 
For that reason, the authors believe that the findings from this study can be of importance 
for health workers working in similar conditions. Further studies should focus on evaluating 
the optimal management strategy for patients with pre-eclampsia and eclampsia in rural 
settings in LIC. Prospective studies can identify the best strategy of delivery, including timing 
of CS. 

CONCLUSION
The CFR of eclampsia was 11% and the perinatal mortality 30% in this rural hospital. Longer 
admission to delivery intervals were not associated with maternal mortality. Foetal death is 
associated with low birth weight and prolonged-time between admission and birth. Better 
outcomes could be achieved by better treatment of hypertension and starting induction of 
labour as soon as possible (after stabilising the condition of the mother). Reliable protein 
measurements should be available for accurate diagnosis. Most women gave birth vaginally 
after induction of labour with misoprostol. This practice of first stabilising maternal condition 
and then opting for a vaginal birth has proven to be safe, even in those who eventually needed 
a CS.
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ABSTRACT
Background 
Preterm birth is a major cause of neonatal mortality, especially in low- and middle-income 
countries. Antenatal corticosteroid therapy for foetal maturation could have a significant 
impact and therefore is often referred to as an important strategy to reduce neonatal mortality. 
A recently conducted large multinational trial showed that antenatal corticosteroids can have 
adverse effects in low-income countries, but this is likely to depend on the specific setting. In 
our hospital preterm birth is only recognised in patients with severe maternal disease, due to 
physician-initiated delivery. Spontaneous preterm births are rarely seen in the hospital and 
often take place in the community or while on the road to a health facility.

Objective 
To investigate the effects of antenatal corticosteroid therapy in a rural hospital in Tanzania.

Methods 
A secondary analysis of a retrospective medical records study of women with severe pre-
eclampsia and eclampsia performed in Ndala Hospital between July 2011 and December 2012. 
We used data on gestational age, birth weight, Apgar score, the time between admission and 
birth, use of corticosteroids and maternal and foetal survival. Ethical clearance was obtained 
from the directorate of research and publications of the University of Dodoma (ref. UDOM/
DRP/346). 

Results 
Thirty-six women with forty live foetuses were analysed. Twelve women (13 neonates) were 
given corticosteroids and could be compared to 24 women (27 neonates) who did not get 
corticosteroids. The incidence of fresh stillbirths (antenatal death) was 20%. The 13 neonates 
who received corticosteroids had significantly smaller birth weight, longer interval between 
admission and delivery and poorer outcomes (stillbirth and neonatal death). An analysis of 24 
neonates with a birth weight between 1.5kg and 2.5kg showed a trend toward better outcome 
in neonates who did not receive antenatal corticosteroid therapy. 

Conclusion 
Small retrospective studies as these have a low level of evidence, but this study helped to 
gain more knowledge of local conditions affecting the effectiveness of antenatal corticosteroid 
therapy in our setting of a small rural hospital. Reliability of estimating gestational age, 
epidemiology of preterm birth, exposure to infections, foetal monitoring and quality of 
neonatal care are likely to influence the effect of antenatal corticosteroid therapy. Further larger 
prospective studies should be conducted to determine the exact preconditions of antenatal 
corticosteroid therapy in low-income countries. Until that time, the WHO precautions seem 
reasonable, and audits and small observational studies like ours can help in assessing whether 
a specific hospital is suited for antenatal corticosteroid therapy.
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INTRODUCTION
Almost 10% of births worldwide are preterm, and the incidence increases to 20% in parts of 
Africa.1 Causing one million neonatal deaths each year, most of which occur in low- and middle-
income countries, preterm birth is a major cause of neonatal mortality.2 The rate of preterm 
birth is not expected to fall and might even increase, partly because of lack of preventive 
measures and partly because of physician-initiated deliveries for various conditions.3 
Antenatal corticosteroid therapy (ACT) for foetal maturation could have a significant impact on  
neonatal survival.4,5 

Corticosteroids trigger the maturational process leading to the release of surfactant 
into the alveoli of the foetal lung, preventing respiratory distress syndrome.6 ACT for foetal 
maturation has been undisputed since the publication by Liggins and Howie in 1972,7 although 
long-term health effects have been less well studied.8 In the most recent Cochrane systematic 
review of 18 trials the effect there was a 34% reduction of respiratory distress syndrome, 
a 46% reduction of intraventricular haemorrhage and a 31% reduction in neonatal mortality.9 
The use of ACT is incorporated in many guidelines.9-11 Recently a study has shown positive 
effects for late preterm birth as well.12

A review in middle-income countries (Brazil, Jordan, Tunisia and South Africa) showed 
a mortality reduction of 53 %.13 The authors remark that the effect in low-income countries 
(LIC) might be even larger due to the lack of neonatal health care facilities and limited access 
to expensive interventions such as surfactant therapy. Hence, ACT is often referred to as an 
important strategy to reduce neonatal mortality in LICs.5,14-20 In Tanzania ACT has been listed 
as a cost-effective measure in the 2008 national road map strategic plan to reduce newborn 
and child deaths.21 22

However, some doubts were voiced about ACT in LICs,23 which were reinforced when in 2015 
a LICs-ACT trial was published in The Lancet by Althabe et al.24 This large trial investigated ACT 
implementation versus regular care in 100,000 women in six countries (Argentina, Guatemala, 
India, Kenya, Pakistan, Zimbabwe). This population-based study did not show a positive effect 
in the preterm infants group, even though nearly half of them received ACT. In this study, 
an increase in overall perinatal and neonatal mortality in the whole group was shown,24,25 
probably due to deleterious effects of overtreatment by ACT in patients who were not preterm 
(84%). Also there was an increase in suspected maternal infection and an increased maternal 
mortality ratio. This trial was conducted mostly at community level with only 13% of women 
identified for ACT in a hospital.

In response to these findings, the World Health Organization (WHO) has recommended 
the following conditions to be met before ACT administration for women at risk for preterm 
birth between 24-34 weeks of gestation: Gestational age (GA) can be accurately assessed, 
preterm birth is imminent, there is no evidence of infection and adequate childbirth care and 
care for the preterm neonate are available.26,27 

We were interested in examining the situation in our local hospital. To assess the effects 
of ACT in a hospital in a low resource setting in rural Africa, we analysed data from a subset 
of women included in a previous retrospective study conducted in women with severe pre-



44

eclampsia and eclampsia. Even though spontaneous preterm labour is an indication for ACT in 
the national and hospital protocols, in our hospital, hypertensive disorders in pregnancy are 
the most important indications for ACT. 

METHODS
Setting 
This study was done at Ndala Hospital, a private Catholic hospital, situated in the Tabora region, 
in a rural part of Western Tanzania. It serves a catchment area of approximately 200,000 
people. Annually, approximately 2,200 women give birth in the hospital. Comprehensive 
emergency obstetric care is available. There are virtually no possibilities for an urgent referral 
to the regional hospital. Monitoring of foetal wellbeing is done by a foetal heart doppler once 
daily with admitted patients and more regularly during labour (4 hourly during 1st stage of 
labour, every 15 minutes during 2nd stage). Cardiotocography (CTG) is not available. Obstetric 
ultrasound is available but is used for specific indications only and not routinely for estimation 
of GA or foetal biometry. Because of late booking 1st and early 2nd trimester ultrasound is 
rarely done. GA is calculated using maternal history of last menstrual period or, if unknown, by 
measuring fundal height. In case there is a discrepancy between maternal history and fundal 
height,  the clinician decides which GA is most likely, sometimes helped by information from 
earlier visits to the antenatal clinic. Ultrasound measurement of foetal biometry is not used 
in these patients because of limited resources and insufficiently trained healthcare workers. 
Neonatal resuscitation is done by mask and balloon only; there are no possibilities for assisted 
ventilation. Premature neonates are admitted with their mothers in the premature room for 
frequent cup feeding and Kangaroo Mother Care.

Participants 
This is a secondary analysis of a retrospective medical records study of women with severe 
pre-eclampsia and eclampsia performed in Ndala Hospital between July 2011 and December 
2012.28 During this period 3398 women gave birth in the hospital. Eighty-one patients (90 
neonates) were included in the original study (Figure 1). In the present study, we included 
a subset of neonates from 36 women without contractions (40 live foetuses). The patients 
were identified by the first author (RM) or one of the attending doctors. Medical records were 
searched immediately following discharge or death, and a standard case record form was 
filled in by the discharging doctor and cross-checked. In case of discrepancies or missing data, 
the medical records were checked again. For this analysis about the effect of ACT, we used data 
on GA, birth weight, Apgar score, time between admission and birth, use of corticosteroids 
and maternal and foetal survival. We performed a subgroup analysis of neonates with a birth 
weight between 1.5 and 2.5kg, to try to compensate for indication bias. 

The use of ACT was considered in cases of severe pre-eclampsia in mothers without 
contractions and suspected prematurity (GA suspected < 34 weeks or <2.5kg) with a live 
baby. The decision to start ACT was based on the estimated GA, maternal condition and 



ANTENATAL CORTICOSTEROID THERAPY FOR FOETAL MATURATION IN WOMEN WITH ECLAMPSIA 45

1

2

3

4

5

6

7

8

9

10
the preferences of the patient or her relatives. In case of eclampsia, although the hospital 
protocol advises prompt induction of labour after stabilizing the maternal condition, this was 
sometimes delayed, and ACT was given outside of the protocol. Overtreatment was defined 
as ACT given when there was no low birth weight, which means that the weight was over 
2.5kg.29 Dexamethasone was given (8mg intra-muscular (IM)) and repeated once after 24hrs. 
The course was considered completed 48hrs after the first dose.

Statistical analysis 
Data management was done using Microsoft Excel®, and statistical analysis was done with Epi 
Info®. P-values were calculated with Fisher-Exact test, T-test and Mann-Whitney /Wilcoxon 
test, whether appropriate.

RESULTS
Thirty-six women who were not in labour on admission carried 40 live foetuses. Twelve women 
(13 neonates) were given ACT and could be compared to 24 women (27 neonates) who did not 
get ACT. Sixty-seven per cent of women (24/36) had eclampsia, while 33% (12/36) had severe 
pre-eclampsia and this was similar in women who had received ACT and who had not. All 
but one woman received magnesium sulphate (MgSO4). Of all these women all data could be 
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Thirty-six women who were not in labour on admission carried 40 live foetuses. Twelve 
women (13 neonates) were given ACT and could be compared to 24 women (27 neonates) 
who did not get ACT. Sixty-seven per cent of women (24/36) had eclampsia, while 33% (12/36) 
had severe pre-eclampsia and this was similar in women who had received ACT and who had 
not. All but one woman received magnesium sulphate (MgSO4). Of all these women all data 
could be retrieved. One woman received an incomplete dose of ACT: she gave birth to a baby 
of 1.3 kg, which died after delivery. Data of this patient were analysed in the group of women 
receiving corticosteroids (intention to treat analysis). 

3398  
women giving birth 

81 (90*) 
women with pre-eclampsia 

(26) and exlampsia (55) 

36 (40*) 
women without 

contractions and live baby 

24 (27*) 
women not receiving ACT 

12 (13*) 
women receiving ACT 

Figure 1. patient selection (number of foetuses*)
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retrieved. One woman received an incomplete dose of ACT: she gave birth to a baby of 1.3kg, 
which died after delivery. Data of this patient were analysed in the group of women receiving 
corticosteroids (intention to treat analysis).

The overall neonatal survival was 68% (27/40), with a mean birth weight of 2.2kg. 
The incidence of fresh stillbirths (antenatal death) was 20%. The thirteen neonates who 
received ACT had significantly smaller birth weight, longer interval between admission and 
delivery and poorer outcomes (see Table 1). Overtreatment (ACT given to foetuses >2.5kg) 
occurred in 38% of ACT courses. One maternal death occurred (bleeding complication of 
Caesarean section) in a woman who had not received ACT. Induction with misoprostol was 
done in twenty-two women (25/27 foetuses, 93%)  who did not receive ACT and in eight 
women (8/13 foetuses, 62%) who received ACT.

All four neonates with a birth weight < 1.5kg died before or during birth (all received 
corticosteroids). Of the twelve children above 2.5kg ten survived (83%). None of the two 
children that died (one antenatal, one postnatal) had suspected respiratory distress syndrome 
(RDS). Of the neonates who received ACT, 4 (4/13 = 31%) had a birth weight <1.5kg and  
1 (1/13 = 8%) a birth weight above 2.5kg.

This subgroup of neonates with a birth weight between 1.5 and 2.5kg consists of eight 
neonates who received ACT and sixteen who did not. In both groups, the birth weights 
and reported GA were not significantly different. In the group who did not receive ACT, 
the admission to delivery interval was significantly shorter and neonatal outcome better (not 
significant)(Table 2). Thirty-eight per cent (5/13) of women receiving ACT carried foetuses of 
less than 1.5kg or more than 2.5kg.

DISCUSSION
In our small group of 40 neonates in women with severe hypertensive disorder no benefit of 
ACT could be demonstrated. An analysis of 24 neonates with a birth weight between 1.5 and 
2.5kg showed a trend toward better outcome in neonates who did not receive ACT. However, 
the results of this small retrospective study must be regarded with caution.

Overtreatment was defined as ACT given when the birth weight was over 2.5kg.  This is 
the  50th weight percentile at 35 weeks of GA. A small positive effect for late preterm birth has 
been established recently but has not been incorporated in guidelines for LICs.9,12,30 The cut-off 
birthweight in the LIC-ACT trial was calculated as 2000-2500g depending on the country.24

Study limitations 
Our study has several limitations. Firstly, because of the retrospective setup, both groups had 
different characteristics. There is a risk for indication bias as the reasons for starting ACT or 
initiating prompt delivery were not well described. For example, the decision to withhold ACT 
could have been based upon the estimation that either the baby would be too small or too 
large to benefit from ACT. The hospital protocol advises direct delivery without ACT in case of 
eclampsia, yet two-thirds of women had eclampsia and were treated outside of the protocol. 



ANTENATAL CORTICOSTEROID THERAPY FOR FOETAL MATURATION IN WOMEN WITH ECLAMPSIA 47

1

2

3

4

5

6

7

8

9

10

Table 1. characteristics of 40 neonates of women not in labour

Number of neonates (women*)

Received ACT: 
13 (1 incomplete)
(12*)

Not received ACT: 
27
(24*) P-value

Pre-eclampsia/eclampsia
Eclampsia 9 (8*)

(69%)
17 (16*)
(63%)

1

Pre-eclampsia 4 
(31%) 

10 (8*)
(37%)

Maternal outcome
Mother died 0 1 

(3.7%)
1

Mother survived 13 (11*) 
(100%)

26 (23*) 
(96%)

Multiple gestation
Twins 2 (1*) 

(15%)
6 (3*) 
(22%)

1

Singleton 11 
(85%)

21 
(78%)

Median self-reported gestational age  (months, 
interquartile-range)

7 (7-8) 8 (8-9) < 0.01

Average weight
(kg, range)

1.8
(0.8-3.2)

2.4
(1.5-4)

0.03

Median between admission-delivery (hours, interquartile-
range)

147 (72-200) 42 (17-72) <0.01

Perinatal outcome
Alive child at discharge 5 

(38%)
22 
(81%)

<0.01

Perinatal death 8 
(62%)

4 
(19%)

Intrauterine death 5
(38 %)

3
(11%)

Labour
Spontaneous labour & delivery 3

(23%)
2
(7%)

0.3

Primary SC 2 (1*)
(15%)

0

Induction, SVD 6 21 (18*)
Failed induction, secondary SC 1
Successful induction, secondary SC when in labour 1 3
Induction, ventouse delivery 1

*twins: number of women, calculations are with foetuses
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This is because when the maternal condition improved after initial treatment with magnesium 
sulphate the mother and relatives often refused preterm delivery or needed time to consider 
this, and ACT was given in the meantime. 

Secondly, since GA (and estimated weight) was never exactly known, the inclusion for 
ACT was not done according to the correct GA (26-34 weeks), which can have led to an 
underestimation of the positive effect of foetal maturation in case of small for gestational age 
infants. Our results underline the fact that medical decision making is difficult without known 
GA and show the advantage of early booking ultrasound to determine the exact GA. However 
in many LIC this is not realistic and in clinical practice, as well as studies, the use of proxies and 
clinical judgement is required.24

We have tried to correct for both these limitations in table 2, analysing subgroups with 
comparable birth-weight (as a proxy for GA), however this analysis could have included small 
for gestational age (growth restricted) new-borns as well and although the proportion of 
women with severe disease (eclampsia) is the same in both groups, the median self-reported 
GA and birth weight are slightly lower (non-significant) in the group that received ACT. 
The groups were too small to perform a regression analysis for this confounder, and we could 
not exclude other possible reasons for bias.

A third limitation is the setting: the study was not done in a general population of women 
with clinical signs of preterm birth but done in women with indication for induction of labour 
because of severe pre-eclampsia and eclampsia. However, this is the clinical practice in our 
setting in which hypertensive disorder in pregnancy is the only circumstance in which ACT 
is given. In the study period there were no women without pre-eclampsia or eclampsia who 
received ACT,  either because they did not arrive in time in the hospital (born before arrival 
or arrived in second stage of labour) or were not adequately identified on admission.31 This 

Table 2. characteristics of 24 neonates of women not in labour between 1.5 and 2.5kg

Number of neonates (women*)
Received ACT: 
8 (7*)

Not received ACT: 
16 (13*) P-value

Median self-reported gestational age  (months, interquartile-
range)

8 (7-8) 8 (8-9) 0.31

Average weight
(kg, range)

2.1
(1.5-2.4)

1.9
(1.5-2.5)

0.50

Median between admission-delivery (hrs, interquartile-range) 144 (96-250) 22 (16-76) <0.01
Perinatal outcome

Alive child at discharge 4
(50%)

13
(81%)

0.17

Perinatal death 4 
(50%)

3 
(19%)

Intra-uterine death 2
(25%)

1
(6.3%)

*twins: number of women, calculations are with foetuses
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limitation means the results cannot be generalised to other settings but represent daily 
practice in our hospital. 

Lastly, the dexamethasone schedule of 2 times 8mg dexamethasone is a lower dose than 
the advised dosage of 4 times 6mg IM in 48hrs and might have been less effective.

Several authors have given explanations for increased risk and lower effectiveness of ACT in 
low-income countries.3,19,23,25,32 We want to discuss several aspects of using ACT in low resource 
settings, using the findings of our study.

Causes of inappropriate administration of ACT 
Uncertain GA: in a setting of late booking without the availability of (early) ultrasound it is 
difficult to identify women who can benefit from ACT since it is difficult to estimate foetal 
body weight and not possible to identify intra-uterine growth restriction. In our study there 
was a considerable overtreatment of 38% of women who were not eligible to receive ACT. In 
the LIC-ACT trial of the 13% of women receiving ACT, only 16% delivered a preterm infant (in 
both studies using birth weight as a proxy for GA). The difference in overtreatment can be 
explained because in our group all women receiving ACT delivered shortly after (because of 
induced preterm birth), but the GA was uncertain. In the LIC-ACT trial, not only the GA was 
uncertain, but also if preterm delivery was imminent. The elevated risk in overall new-born 
mortality, from 23.9 to 27.4 per 1000 and even more significant in African sites of the study, 
has been attributed mainly to the inappropriate administration of ACT to mothers who gave 
birth to neonates who were not premature.32-34 Although positive effects have been shown 
in the late-preterm period, these are much smaller.12 Not only will this dilute any positive 
effects of ACT, but women and babies are also exposed to the risk of corticosteroids without 
the benefits. 

Difficulty in identifying women with imminent preterm birth: although preterm labour is 
an important indication for ACT in high-income settings, in many hospitals in low resource 
settings ACT is never used for this. Few women present with preterm labour, and even if 
they do, often prematurity is not suspected since GA is not known. When preterm labour 
is suspected, arrival in the hospital can be too late to start tocolytics. There might be lack 
of awareness by healthcare workers and mothers. After health-provider training preterm 
labour was the most common indication (77%) for ACT in the LIC-ACT trial and 70% of women 
completed the course.24 Ultimately more than half of women delivered at term, indicating that 
it is difficult to diagnose imminent preterm birth.35 

Preterm rupture of membranes before 32 weeks GA is also a recognised indication for 
ACT.9,36,37 These patients as well often do not seek medical attention in the setting of our study 
area and in the few cases that are admitted in our hospital, ACT is not given because of the fear 
of sepsis.  

In our hospital ACT is only given to women with severe maternal disease requiring 
termination of pregnancy, almost always severe hypertensive disorder. Although in high-income 
countries evidence of the benefits for this treatment regime is clear, nine a different analysis 
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has to be made in LIC, since the risks are different. ACTs requires postponing delivery for 48 
hours, while women with severe diseases have a serious risk of severe maternal morbidity 
or even maternal mortality and cannot always be monitored and treated adequately. Many 
women with severe hypertensive disorder in a low resource setting already report late at 
health institutions as a result of delay caused by late recognition of dangers signs, challenges 
in the decision-making process to go to the hospital and/or transport problems.28

Increased risk of corticosteroids 
Risk of infections: corticosteroids increase susceptibility to infection and decrease immune 
function.3 In LICs, the infectious disease burden is higher and the level of antisepsis lower. 
Sepsis is a leading cause of foetal and maternal mortality, so the effect of administering 
ACT is potentially dangerous. Corticosteroids are contraindicated in patients with chronic 
infections.36 HIV, malaria and tuberculosis (TB) are more common in LICs. The first can easily be 
excluded before administering ACT, but Tanzania has a high burden of TB with a prevalence of 
176/100,000 in 2012,38 with many patients being asymptomatic and unaware of their illness. 
In 2012, 138 patients were registered at the TB clinic and 2798 at the HIV Care and Treatment 
clinic  of our hospital.39

Limited possibility for adequate preterm birth care and postnatal care  
Diagnosing and monitoring foetal and maternal condition: ACT is contra-indicated if there 
are signs of chorioamnionitis.36 Our study setting is characterised by an understaffed and 
overburdened labour ward, with limited possibilities of clinical monitoring like temperature and 
no CTG or laboratory markers such as C-reactive protein. This leads to inadequate identification 
of infection. Aside from infection, the foetus is also at a higher risk of intra-uterine death 
because of the mother’s condition (e.g. insufficient placental function in eclampsia) or birth 
asphyxia. Without the possibility of foetal monitoring we found a high antenatal and perinatal 
mortality of 20%. Keeping the foetus in this dangerous environment without the ability to 
check the foetal condition can lead to undetected foetal distress and eventually death.

Neonatal care:  causes of neonatal mortality of preterm infants in resource-limited settings 
are hypothermia, hypoglycaemia, birth asphyxia, infection and respiratory issues. To address 
only the latter cause when the others cannot be well managed has been called useless.40

Our small observational study supports the recent findings that ACT is not always beneficial 
in LICs. Because of its heterogeneity, the LIC-ACT trial is not applicable to all hospitals in LICs. 
Our study is limited by bias and small numbers. However, it provides insight into the practice 
in a rural hospital. The WHO has recommended accurate assessment of GA, prediction of 
imminent preterm birth,  evidence of no infection and adequate childbirth care and care 
for the preterm neonate to be present before ACT is implemented.26,27 Our data support 
these general recommendations. Further larger prospective studies can determine the exact 
preconditions of ACT in LICs. Until that time, audits and small observational studies like ours 
can help in assessing whether a specific hospital is suited for ACT.
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CONCLUSION
In forty neonates born prematurely due to mothers with severe pre-eclampsia and eclampsia, 
no benefit of ACT could be demonstrated. An analysis of 24 neonates with a birth weight 
between 1.5 and 2.5kg showed a trend toward better outcome in neonates who did not receive 
ACT. These results are in line with recent findings that ACT is not always beneficial. Small 
retrospective studies as these have a low level of evidence, but this study helped to gain more 
knowledge of local conditions affecting the effectiveness of ACT in our setting of a small rural 
hospital. Reliability of GA estimation, epidemiology of preterm birth, exposure to infections, 
foetal monitoring and quality of neonatal care are likely to influence the effect of ACT, but it is 
unclear what exact preconditions are required for ACT to be effective and safe. Further larger 
prospective studies should be conducted to determine the exact preconditions of ACT in LIC. 
Until that time, the WHO precautions seem reasonable, and audits and small observational 
studies like ours can help in assessing whether a specific hospital is suited for ACT.
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ABSTRACT
Background 
Ectopic pregnancy (EP) is a serious complication of early pregnancy. In low-income countries 
diagnosis of EP is difficult and it is a major contributor to maternal mortality. We aimed to 
assess and improve the diagnostic process of women with EP. 

Methods 
We conducted a retrospective medical records study of all women with confirmed EP in 
Ndala Hospital from 2010 to 2012. We used data on demographics, symptoms, diagnostic 
procedures, surgical findings, treatment and postoperative status. 

Results 
6662 women gave birth in the hospital, and 88 women were diagnosed with EP (incidence 
1.3%). Thirty-nine per cent of women did not report to be pregnant or to have a history of 
amenorrhea. On admission in Ndala hospital, a diagnosis of ‘suspected EP’ was made in less 
than half (47%) of the cases. Most women had a urine pregnancy test done (sensitivity of 98%). 
Peritoneal aspiration was done in 42%. The fifty-five women with EP who were diagnosed by 
ultrasound received a lower mean number of units of blood transfusion and had less often 
severe anaemia than women who were diagnosed by abdominal aspiration (abdominocentesis). 
The majority of women (65%) had surgery within 24 hours after admission.   

Conclusions 
Diagnosing EP in a rural hospital in Tanzania is challenging. Often there is a large doctors’ delay 
before the right diagnosis is made. Abdominal aspiration can be useful for rapid diagnosis. 
A pelvic ultrasound, when available, allows the diagnosis to be made earlier with less intra-
abdominal bleeding.
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BACKGROUND
Ectopic Pregnancy (EP) is a serious complication of early pregnancy. In low-income countries 
(LICs) it is a major contributor to maternal mortality, although exact incidence rates are 
unknown, due to frequent misdiagnosis.1,2 For the same reason case fatality rates are also 
not without bias but reported between 1-3%.2 In high-income countries, early diagnosis can 
often be made using ultrasound and serum human chorionic gonadotropin level.3 In LICs, 
making the right diagnosis is more difficult, and delay in diagnosis can occur before and after 
consulting a healthcare worker.2 The majority of deaths take place in the community or shortly 
after admission in a health institution, making EP a relevant public health issue.4 Diagnosis 
is primarily made with history taking and findings of physical examination. Diagnostic tests 
like chorionic gonadotropin level, peritoneal aspiration and ultrasound are used if available.2,5 
A negative urine pregnancy test can rule out EP. Peritoneal aspiration can confirm the presence 
of blood in the abdomen making the suspicion of EP very high. This can be done with 
culdocentesis or abdominal aspiration, but these tests are both not reliable when the EP is 
not ruptured.6 This means that in LICs, especially when ultrasound is absent, diagnosis is most 
often made late (after rupture).2,5,7 When equipment and an experienced ultrasonographer 
are present in a low-income setting, pelvic ultrasound can help by early detection of free 
abdominal fluid of a leaking EP. Conversely, detection of an intra-uterine pregnancy makes 
EP unlikely. Ultrasound is associated with earlier diagnosis in some studies in tertiary centres 
in LICs and has been recommended for broader use.8-10 It is shown to be feasible in district-
hospitals as well.11 In this study, we reviewed cases of women diagnosed with EP in a rural 
hospital in an LIC, and assessed the value of diagnostic tests including pelvic ultrasound, with 
the aim to upscale capacity if proven useful. 

METHODS
Setting 
This study was done at Ndala Hospital, a private Catholic hospital, situated in the Tabora 
region, in a rural part of Western Tanzania. It serves a catchment area of around 200,000 
people. Annually, there were roughly 2,200 deliveries in the hospital. There was a poor referral 
infrastructure, and many women were self-referrals from home or referred from health 
centres, rarely with any written handover. Some of these centres provided basic services for 
obstetric care and dilatation and curettage (D&C) to evacuate retained products of pregnancy. 

Diagnostic modalities for EP included urine pregnancy test and ultrasound (Corevision 
Pro, SSA-350A, Toshiba Medical Systems, including vaginal probe), although there was not 
always a clinician available who was trained to perform (pelvic) ultrasound. Confirmation 
of haemoperitoneum was usually done through abdominal aspiration. Comprehensive 
Emergency Obstetric and Neonatal Care was available in the hospital and was conducted 
by four healthcare workers: one medical officer (medical degree) and three diploma-level 
assistant medical officers. Surgery (including D&C and laparotomy) was usually possible 
24 hours per day; there was no laparoscopy. Ndala Hospital had a blood bank, which was 
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frequently without blood, so family members could donate whole blood after screening for 
Human Immunodeficiency Virus. There were virtually no possibilities for urgent referral and 
diagnostic and therapeutic options were similar in regional/referral hospitals. 

Participants 
All patients with a surgically confirmed diagnosis of EP in Ndala Hospital from January 2010 to 
December 2012 were included and their data analysed. Admission and theatre logbooks were 
searched for the diagnosis, and the corresponding patient record was traced. Demographics, 
symptoms, diagnostic procedures, surgical findings, treatment and post-operative status were 
noted. The diagnosis of  EP was made by inspection of the attending surgeon. Pathologic 
confirmation was not available.

Statistical analysis 
Data management was done using Microsoft® Office Excel® 2007, and statistical analysis was 
done with Epi Info™ 7 (Centers for Disease Control). P-values were calculated with Chi2 test 
and T-test where appropriate.

RESULTS
During the three year study period, 6662 women gave birth, and 88 women were diagnosed 
with EP (in-hospital incidence 1.3%). Eighty-nine women had suspected EP. Eighty-seven 
women had surgery at Ndala Hospital. Two women with suspected EP (positive urine pregnancy 
test and blood demonstrated intraperitoneally) were referred to another hospital because of 
a shortage of essential surgical supplies. Of one of those two, the outcome is known: surgery 

Table 1. characteristics of patients with ectopic pregnancy

n

Characteristics
Mean age (years, standard deviation) 30.9 (6.7) 88
Median gravidity (interquartile range) 4 (3-7) 64
Mean length of admission (days, interquartile range) 6 (4-8) 88
Mean amenorrhea (months, standard deviation) 1.5 (1.2) 85
Women without amenorrhea / reported pregnancy (%) 33 (39) 85
Women with previous contact health care provider before admission, without  
diagnosis made (%)

60 (71) 85

Presenting symptoms
Abdominal pain (%) 83 (98) 85
Vaginal bleeding (%) 51  (60) 84

Findings on admission
Pelvic mass (%) 17 (20) 85
Abdominal distension (%) 33 (38) 85

Ectopic pregnancy suspected by attending health care worker at time of admission (%) 42 (47) 85
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and a confirmed diagnosis. She was included in this study, making the total number of patients 
88. The other woman was lost to follow up and was not included. During the study period, 
two women were recorded to have had surgery because of suspected EP but did not have EP. 
One had a miscarriage: the other had an early intrauterine pregnancy. Of 85 patients (97%) 
the medical records were found. Characteristics of the included women are shown in Table 1. 

Thirty-three women (39%) did not report to be pregnant or to have amenorrhea. Three 
women (3%) had a history of an earlier EP. Two (2%) had previous bilateral tubal ligation. Almost 
all women complained of abdominal pain; only 60% of vaginal bleeding. Nearly 80% (60/85) of 
women had a recent previous contact with a healthcare provider because of abdominal pain 
or irregular bleeding. Eleven of them (11/60 = 18%) were treated as an outpatient in Ndala 
hospital, the majority (82%) at a traditional healer or healthcare worker from another facility. 
Two (2/60, 3%) were treated in health centres with D&C for an incomplete miscarriage. 

On admission in Ndala hospital, a diagnosis of ‘suspected EP’ was made in less than half 
(47%) of the cases by the attending clinician after taking a history and physical examination. 
The majority of women (65%) had surgery within 24 hours after admission, almost one quarter 
(24%) within 24 - 48 hours and the remainder after 48 hours (four patients the 3rd day, two 
the 5th day and one after ten days of admission).

Diagnostic procedures are shown in Figure 1 and Table 2. 
Most women had a urine pregnancy test done, of which one was negative (sensitivity 

98%). Peritoneal aspiration was done in 42% (36/86) and was found positive in 30 cases (83%). 
In the 19 cases where the patient had abdominal distension, aspiration was positive in 100%. 
In the 17 cases where aspiration was done in the absence of abdominal distension, it was 
significantly less often positive (11 patients, 65%). No complications of this procedure were 
recorded. In the six women with a negative aspiration, ultrasound was used for diagnosing 
EP in five cases. One woman with a negative aspiration was in hypovolaemic shock and had 
surgery on clinical grounds. 

Fifty-five women underwent ultrasonography. Most often (65%) free fluid and an empty 
uterus were described; a pelvic or adnexal mass was seen in 30% of women. Three women 
(5%) had an ultrasound which was judged to be not suggestive for an EP (Figure 1). These 
women with negative ultrasound had surgery on clinical grounds or because of changing 
condition after expectative management. 

Location of the EP was Fallopian tube (82%), interstitial (4%) and ovarian (2%, Table 3). 
In three women, the attending surgeon noted a double pregnancy: one heterotopic (intra-

uterine and ectopic) and two bilateral EPs. Seven women (8%) underwent oophorectomy 
because of ovarian EP (2), tubal EP fixed to the ovary (2) and dense adhesions between EP 
and ovary (3). One woman underwent a subtotal hysterectomy because of an infected chronic 
EP with a frozen pelvis. Thirty-three women (40%) needed a blood transfusion of one or 
more units. Comparing women who were diagnosed EP with  abdominal aspiration (n=31) 
and women diagnosed EP by ultrasound only (n=43), women diagnosed by ultrasound had 
a significantly lower mean number of units of blood transfusion and less often severe anaemia 
(15% vs 30%, not statistically significant), see Table 4.
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abdominal pain; only 60% of vaginal bleeding. Nearly
80% (60/85) of women had a recent previous contact
with a healthcare provider because of abdominal pain or
irregular bleeding. Eleven of them (11/60 = 18%) were
treated as an outpatient in Ndala hospital, the majority
(82%) at a traditional healer or healthcare worker from

another facility. Two (2/60, 3%) were treated in health
centres with D&C for an incomplete miscarriage.
On admission in Ndala hospital, a diagnosis of ‘sus-

pected EP’ was made in less than half (47%) of the cases
by the attending clinician after taking a history and
physical examination. The majority of women (65%) had

Fig. 1 Diagnosis included women
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Figure 1. diagnosis included women
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Table 2. diagnostic procedures

N

Urine pregnancy test (%)
done – positive
done – negative  
not done

60 (71)
1 (1)
23 (27)

84

Mean haemoglobin count (g/dL, standard deviation) 8.2 (1.9) 80
Women with severe anaemiaa (%)

(Hb < 7g/dL) 20 (25)
Abdominal aspiration (%)

done – positive
done – negative 
not done

30 (35)
6 (7)
50 (58)

86

Women with ultrasound (%)
Ultrasound findings

Not suggestive of ectopic pregnancy
Uterus without intra-uterine gestation
Free fluid cul du sac
Pelvic/adnexal mass
Extra-uterine gestational sac

55 (64)

3 (5%)
37 (67%)
34 (62%)
16 (29%)
6 (11%)

86
55

Mean haemoglobin count (g/dL, standard deviation) 8.6 (2.0) 49
Ultrasound findings when aspiration negative

Free abdominal fluid without intra-uterine gestation
Ectopic mass without intra-uterine gestation
Not suggestive of ectopic pregnancy

6
1
1

8

a WHO: Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity. Vitamin and Mineral Nutrition 
Information System. Geneva: World Health Organization. 2011.

None of the women died. Serious complications occurred in 4 cases (5%). One woman 
had a bladder lesion which was detected pre-operatively and directly repaired and healed 
without any problem, and three women needed re-laparotomy due to suspected infection or 
bleeding. In two cases no abnormalities were found; in one woman a gauze was found that 
was accidentally left during the first surgery. 

DISCUSSION
This retrospective case series study illustrates the diagnostic dilemmas with EP in a rural 
hospital in an LIC. In these cases, multiple delay factors were identified. Phase 1 delay from 
the patient herself: 39% of women were not aware of being pregnant. Also, phase 3 delay 
was observed: 71% had previous contact with a formal or informal health care provider 
without the correct diagnosis being made, and 35% did not have surgery within 24hrs  
after admission.12  
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Table 3. findings at surgery

N

Side ectopic (%) 83
Left
Right
Bilateral

29 (35)
52 (63)
2 (2)

Site ectopic (%) 83
Fallopian tube
Interstitium
Pouch of Douglas
Ovary 
Mixed

Fallopian tube and interstitium
Fallopian tube and ovary
Fimbrial end of Fallopian tube and pouch of Douglas

Bilateral
Fallopian tube bilaterally

68 (82)
3 (4)
3 (4)
2 (2)

2 (2)
2 (2)
1 (1)

2 (2)
Adhesions (%) 24 (29) 83
Procedure (%) 84

Salpingectomy 
Salpingectomy and oophorectomy 
Salpingectomy and uterus repair 
Uterus repair 
Oophorectomy 
Subtotal hysterectomy
Salpingotomy
Removal ectopic tissue  

67 (79)
5 (6)
5 (6)
2 (2)
2 (2)
1 (1)
1 (1)
1 (1)

Mean blood loss (ml, standard deviation) 1234 (798) 73

Table 4. outcome per diagnostic modality

Characteristic
Diagnosis made by 
positive aspiration

Diagnosis made by 
positive ultrasound P -value

Mean amount of blood transfused  
(ml, standard deviation)

419 (485)
(31)a

186 (378)
(43)

0.01

Severe anaemia (Hb <7 g/dL) (%) 9 (30)
(30)

6 (15)
(41)

0.20

Blood transfusion OR Hb <7g/dL (%) 20 (67)
(30)

12 (30)
(40)

0.05

a The number of patients is given on the second line between parenthesis.
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Abdominal pain was the only consistent finding, in 98% of included women. This supports 
the adage to always consider EP in all female patients of fertile age with abdominal pain.

Culdocentesis has long been an essential investigation for EP and still is the most important 
test in large parts of the world.13 It has good diagnostic properties,14 even in the absence of 
classic peritoneal signs or signs of shock.15 However, it is a difficult procedure for inexperienced 
clinicians, not without risk of complication16,17 and is replaced by pelvic ultrasound where 
available, which is less invasive and at least equally accurate because it can help to diagnose 
an EP before rupture.18 

In Ndala Hospital, abdominal aspiration, or abdominocentesis, is commonly used when 
ultrasound is not directly available. There is little literature about the diagnostic value of this 
test or the risks7,19, and it is unknown if the procedure is commonly used, although abdominal 
aspiration (“four-quadrant tap”) is advised in King’s standard textbook Primary Surgery 
for general doctors.5 Abdominal aspiration was positive in all 19 patients with abdominal 
distension. This is the first study showing that this test is sensitive if used in women with 
ruptured EP and a distended abdomen. As EP mainly causes maternal mortality when there is 
a delay in diagnosis and treatment, a faster diagnosis can save lives.2,4,5,20 In case of a positive 
aspiration, omitting ultrasound reduces time (as well as costs) before surgery. Our study shows 
that for patients without abdominal distension or with a negative aspiration test, ultrasound 
is of added diagnostic value, with less need of blood transfusion, which is in line with other 
reports.10,21 When ultrasound is not available, depending on the clinical condition of the patient, 
diagnostic surgery can be considered.  

Based on the findings of this study we have constructed a diagnostic protocol for possible 
EP in our setting with limited availability of ultrasound (Figure 2). 

Training all clinicians to perform pelvic ultrasound could increase the availability of 
ultrasonography and reduce delay in diagnosis. Some clinicians have already been trained 
since the study period. Whether this improvement will lead to earlier diagnosis has to be 
reviewed in future studies.  

Fortunately, in our series, no maternal deaths occurred. However, there was considerable 
morbidity as seven women needed oophorectomy and one had a hysterectomy. Late 
presentation, delay in diagnosis and limitations in the surgical skills of the general doctors 
might be determinants of this considerable morbidity. 

Study limitations 
This is a retrospective study using routinely collected clinical records, and not all data could 
be reliably retrieved. Because of the dedicated research team and data collection shortly after 
discharge, most essential data is complete. This is a hospital-based study, only examining 
patients with confirmed EP. Within this design, it is impossible to determine the number of 
missed diagnosis. More importantly, we have no information about patients who did not 
reach the hospital. Since women who underwent ultrasound were often reviewed by an 
experienced clinician at the same time, it cannot be excluded that clinical judgment affected 
the results of the ultrasonography. Blood loss during surgery was not measured but estimated. 
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which was detected pre-operatively and directly repaired
and healed without any problem, and three women
needed re-laparotomy due to suspected infection or
bleeding. In two cases no abnormalities were found; in
one woman a gauze was found that was accidentally left
during the first surgery.

Discussion
This retrospective case series study illustrates the diag-
nostic dilemmas with EP in a rural hospital in a low-
income country. In these cases, multiple delay factors
were identified. Phase 1 delay from the patient herself:
39% of women were not aware of being pregnant. Also,
phase 3 delay was observed: 71% had previous contact
with a formal or informal health care provider without
the correct diagnosis being made, and 35% did not have
surgery within 24 h after admission [12].
Abdominal pain was the only consistent finding, in

98% of included women. This supports the adage to al-
ways consider EP in all female patients of fertile age with
abdominal pain.
Culdocentesis has long been an essential investigation

for EP and still is the most important test in large parts of
the world [13]. It has good diagnostic properties [14], even
in the absence of classic peritoneal signs or signs of shock

Table 4 outcome per diagnostic modality

Characteristic Diagnosis made
by positive
aspiration

Diagnosis made
by positive
ultrasound

P -value

Mean amount of blood
transfused (ml, standard
deviation)

419 (485)
(31)a

186 (378)
(43)

0.01

Severe anaemia
(Hb < 7 g/dL) (%)

9 (30)
(30)

6 (15)
(41)

0.20

Blood transfusion OR
Hb < 7 g/dL (%)

20 (67)
(30)

12 (30)
(40)

0.05

aThe number of patients is given on the second line between parenthesis

Fig. 2 Diagnostic flowchart for women with possible EP

Mooij et al. BMC Pregnancy and Childbirth  (2018) 18:159 Page 5 of 7

Figure 2. diagnostic flowchart for women with possible EP

However, no deaths occurred, and blood transfusions and haemoglobin counts were used as 
another way of establishing blood loss. Diagnosis of EP was made by the attending surgeon 
and was not histopathologically confirmed, but this is common in practice and studies in  
low-resource settings.15,22 
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CONCLUSIONS
This study shows the diagnostic and therapeutic challenges of EP in a rural hospital in Tanzania. 
Often there is a large delay in reaching the right diagnosis and patients see different health 
care workers before the correct diagnosis is made. Abdominal aspiration can be useful for 
rapid diagnosis in patients with a distended abdomen and gross hematoperitoneum. Pelvic 
ultrasound, when available, allows the diagnosis to be made earlier before rupture or with less 
intra-abdominal bleeding, with the need for significantly less blood transfusion.
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ABSTRACT
Background 
The incidence of birth by caesarean section (CS) is rising worldwide. Many deliveries after 
a previous CS are by repeat surgery, either by an elective CS or after a failed trial of labour. 
Adhesion formation is associated with increased maternal morbidity in patients with repeat 
CS. The relation between the incidence of adhesion formation and CS surgical technique is 
unclear even after large multicentre international studies.  

This study aims to assess maternal and neonatal morbidity and mortality after repeat CS in 
a rural hospital in a low-income country (LIC) and to analyse the effect of surgical technique on 
the formation of adhesions.  

Methods 
A cross-sectional, retrospective medical records study of all women undergoing CS in Ndala 
Hospital in 2011 and  2012.  

Results 
Of the 3966 births, 450 were by CS (11.3%), of which 321 were 1st CS, 80 2nd CS, 36 3rd CS, 12 
4th and one 5th CS (71, 18, 8, 3 and 0.2% respectively). Adhesions were considered to be severe 
in 56% of second CS and 64% of third CS. In 2nd CS, closure of the peritoneum at 1st CS was not 
associated with adhesions, but the use of a midline skin incision was. There was no increase 
in maternal morbidity when severe adhesions were present. Adverse neonatal outcome was 
more prevalent when severe adhesions were present, but this was statistically non-significant 
(16% vs 6%). 

Conclusions 
Our results give insight into the practice of repeat CS in our rural hospital. Adhesions after 
CS are common and occur more frequently after midline skin incision at 1st CS compared to 
a transverse incision. Reviewing local data is important to evaluate the quality of care and to 
relate local outcomes to the literature.
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BACKGROUND
Caesarean section is the most common abdominal surgical procedure, and the incidence is 
rising worldwide.1,2 The percentage of births by caesarean section (CS) is low in the eastern 
and southern African region, at 6.2%, but there is a large variation between and within African 
countries.1,3 In the case of previous CS, sometimes CS is the only option offered, but in most 
settings women can opt for elective CS or a trial of labour (TOL).4 In women in low-income 
countries (LICs) who already have given birth by CS once, both the risks of a TOL, as well 
as the risks of repeat CS are increased.5-8  Maternal mortality after CS in Africa is 50 times 
higher than in high-income countries (HICs), mostly due to anaesthesia complications and 
haemorrhage.9 The most feared complication of TOL is uterine rupture (UR), which occurs in 
0.47%.10 In low-income countries, UR is reported to occur up to 6.7%, but these numbers are 
not reliable since these studies report only institutional deliveries and not population data.11,12 
Adhesion formation after surgery can be the cause of chronic pain and infertility, two common 
long-term maternal morbidities after CS, as well as a reason for readmission and repeated 
surgery.13 Adhesions are associated with longer operation time and intra-operative morbidity 
such as bladder lesions.13,14 In subsequent pregnancies, the advantages of vaginal birth after 
CS (VBAC) are more relevant, since the risks of UR and abnormal placentation increase with 
the number of previous CS.15 In many African countries, the total fertility rate (TFR) is high, 
making VBAC after previous CS an important strategy in reducing the rising rate of CS and 
its associated morbidities.16 Rates of VBAC vary between 38% and 48% in different African 
countries and hospitals.12,16,17

Internationally, there is debate concerning surgical CS techniques and adhesion formation. 
Two large meta-analyses examined the closure of the visceral peritoneum and reported 
opposite conclusions.18,19 In Ndala Hospital, Tabora Region, Tanzania, different surgical 
techniques for CS, e.g. closure and non-closure of the visceral peritoneum are in use. We 
performed a retrospective study to assess maternal and neonatal morbidity and mortality 
after repeat CS in this rural hospital in an LIC and evaluated the effect of surgical technique on 
the formation of adhesions.

METHODS
Setting 
This study was done at Ndala Hospital, a faith-based hospital, situated in the Tabora region, in 
a rural part of Western Tanzania. The prevalence of CS in this region, as reported in the Tanzania 
demographic and health survey, was 2.7% in 2015-2016.20,21 In Tabora region, 54% of deliveries 
were assisted by a skilled birth attendants (country average: 64%), and the regional TFR was 
6.7 (country average: 5.2).21 

The hospital serves a catchment area of approximately 200,000 people. Annually, there 
are roughly 2,200 births in the hospital. The is no maternity waiting home. Both basic and 
comprehensive emergency obstetric care are available. The foetal condition is monitored by 
intermittent auscultation. Standardised operation reports for CS were introduced in 2010 
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and included the indication for surgery, previous CS (and number) and a brief section about 
the presence of adhesions. These were added to the patient’s record. 

Most women with one previous CS, without an indication for a CS or contra-indication 
for VBAC, chose TOL. Internationally, most contra-indications for TOL are relative and 
not absolute.22 Contra-indications for TOL in Ndala Hospital consisted of a non-cephalic 
presentation, and an elective CS recommended by the surgeon at the time of previous CS (for 
example due to a uterine rupture or a classical incision, Table 2). In women with more than 
one previous CS, elective repeat CS was done, unless the woman requested TOL or presented 
in the 2nd stage of labour. 

Participants 
All women undergoing CS in Ndala Hospital between March 2011 and December 2012 were 
analysed. Patients with a CS were identified using the operating theatre logbook. The delivery 
logbook was used to obtain information on neonatal outcomes. To assess the relationship 
between operating technique and adhesions, for all 2nd and 3rd CS, patient records and operation 
reports were searched for demographics, indication for CS, whether bilateral tubal ligation was 
done and maternal and neonatal outcome. Presence and severity of adhesions were scored 
in the standardised operation report according to the subjective assessment of the operating 
doctor in “severe” or “minor or no” adhesions. If the previous CS was conducted in Ndala and 
the records were complete, surgical technique (closure of which layers) during prior CS was 
noted. CSs were divided in elective and emergency procedures, with elective defined as a CS 
planned before the start of labour, and emergency CS defined when the decision was made 
after the start of labour or after TOL. Adverse perinatal outcome was defined as a low Apgar 
score (< 7 at 5’), including stillbirth.23 

Statistical analysis 
Data management was done using Microsoft® Office Excel® 2007; statistical analysis was done 
with Epi Info™ 7 (Centers for Disease Control). First and second repeat CS were compared 
to each other as well as CS with minor and with severe adhesions. P values were calculated 
with Fisher’s exact tests, T-tests and Kruskal-Wallis tests, as appropriate for the data type and 
distribution. 

Results
During the 22-month study period, among the 3966 women who gave birth in the hospital, 
there were 450 CS (11.3%) of which 321 1st CS (71%), 80 2nd CS (18%), 36 3rd CS (8%), 12 (3%) 4th, 
and one 5th CS ( 0.2%). In 99% of patients (115/116) who underwent a 2nd or 3rd CS, presence 
and severity of adhesions were reported. Adhesions were considered to be severe in 56% 
(44/79) of 2nd CS and in 64% (23/36) of 3rd CS (p = 0.08). For 1st CS, the skin incision was more 
often transverse when operated in Ndala, compared with those operated in other hospitals: 
71% (54/76) vs 8 % (3/38), p<0.01. The baseline characteristics of women with repeat CS (data 
for 2nd and 3rd CS only) are shown in Table 1.  
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Adverse perinatal outcome was observed more often (12% vs 0, p=0.02) in women with 
a 2nd CS than a 3rd CS. Thirty-eight of 49 women (78%) who were booked for an elective repeat 
CS were in labour before the planned surgery. Adverse neonatal outcome was more common 
when severe adhesions were present (16% vs 6%), but this was not statistically significant 

Table 1. characteristics of women with repeat CS

Second CS
(n=80a)

Third CS 
(n=36b) P-valuec

Median age (yrs, interquartile range) 22 (20-28) 25 (22-29,5) 0.09
Twins 2 (3%) 0 0.47
Co-morbidities

Human Immune Deficiency Virus 4 (5%) 1  (3%) 0.50
Diabetes Mellitus 1 (1%) 0 0.69
Eclampsia 2 (3%) 0 0.47
Indication current CS
Emergency CS 64 (80%) 2 (6%) 0.01
Prolonged/obstructed labour 52 (65%) 1 (3%) 0.01
Placental abruption 2 (3%) 0 0.46
Foetal distress 4 (5%) 0 0.31
(suspected) uterine rupture 5 (6%) 1  (3%) 0.66
Cord prolapse 1 (1%) 0 0.68
Elective CS 16 (20%) 34 (94%) 0.01
2 previous CS 0 34 (94%) 0.01
Advice after first CS: elective repeat CS 1 (1%) 0 0.31
Ante partum haemorrhage/placenta praevia 2 (2%) 0 0.51
Malpresentation (including breech) 7 (9%) 0 0.07
Elective other (ruptured membranes without contraction,  
post-term, patient’s preference)

6 (8%) 0 0.32

Operation characteristics
Skin incision

Midline 36 (45%) 25 (69%) 0.01
Transverse 43 (54%) 11 (31%) 0.02
Combined (T-incision) 1 (1%) 0 0.69

Median estimated blood loss (ml, interquartile range) 150 (100-300)
N=78

225 (150-300)
N=36

0.98

Adhesions (total)
Minor
Severe

44% (35/79)
 56% (44/79)

64% (23/36)
36% (13/36)

0.08

Stillbirth (10%)
8/82

0 0.05

Alive, Apgar score < 7 at 5’  (2%)
2/82

0 0.48

Adverse neonatal outcome (stillbirth and Apgar score < 7 at 5’) 12%
10/82

0 0.02
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Table 1. (continued)

Second CS
(n=80a)

Third CS 
(n=36b) P-valuec

Classical incision in uterus 1 (1%) 2 (6%) 0.23
Inadequate lower segment 15 (19%) 10 (28%) 0.27
Total number tube ligation 26 (33%) 27 (75%) 0.01
Hospital previous CS N=80 N=72
Ndala 57 (71%) 48 (67%) 0.54
Other hospital 23 (29%) 21 (29%) 0.95
Unknown 0 3 (4%) 0.10

a 2 multiple births (twins), calculations of perinatal outcomes with number of neonates (82) 
b no multiple births
c T-test for continuous variables, Chi2 and Fisher’s exact test for proportions

Table 2. Severity of adhesions in second CSa

Severe adhesions 
(n=44b)

Minor adhesions
(n=35b) P-valuec

Median age (yrs, interquartile range) 22 (20-26) 25 (20-30) 0.04
Median blood loss (ml, interquartile range) 150 (100-400) 175 (120-300) 0.79
Stillbirthb 14%

(6/45)
3%
(1/36)

0.10

Alive, Apgar Score of < 7 at 5’ 2%
(1/45)

3%
(1/36)

0.69

Adverse neonatal outcome (stillbirth or Apgar Score < 7 at 5’) 16%
(7/45)

6%
(2/36)

0.14

Characteristics at 1st CS
Uterotomy closure in 2 layers 59 %

(19/32)
71 %
(15/21)

0.55

Transverse incision 35 %
(15/43)

62 %
(21/34)

0.03

Closure visceral peritoneum 59 %
(19/32)

53 %
(16/30)

0.82

Closure rectus muscles 16 %
(5/32)

20 %
(4/20)

0.72

Wound infection 14 %
(3/22)

6 %
(1/16)

0.62

a data available for 79/80 patients
b both groups had one multiple birth (twins), calculations of perinatal outcomes with number of neonates (45 and 36)
c T-test for continuous variables, Chi2 and Fisher’s exact test for proportions
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(Table 2). A transverse skin incision was statistically significantly associated with fewer 
adhesions than a midline incision. 

Of the 13 cases with multiple repeat CS (12 women with a 4th CS, one a 5th CS), all neonates 
had Apgar scores above seven at five minutes, and no neonatal or severe acute maternal 
morbidity or mortality was recorded. 

DISCUSSION
In this rural hospital in an LIC, severe adhesions after CS are common and may be associated 
with poor perinatal outcome. Half of the patients had a midline incision during their first CS, 
which was associated with severe adhesions. Adverse neonatal outcome was more common 
when severe adhesions were present, but this was not statistically significant. 

The majority of patients (78%) who were booked for an elective repeat CS were in labour 
before the planned surgery. This has been described in a study from Uganda as well.4 No data 
was collected on the planned surgery date, and it is unclear if the women did not come for 
their surgical appointment, or if labour started before their appointment. The first could be 
because women who prefer vaginal birth are afraid they are not allowed TOL in the hospital and 
deliberately arrive late, with higher risk of adverse outcome.4,24 The latter could be explained 
by the fact that no reliable gestational age was available and the planned CS was planned late 
to prevent accidental iatrogenic preterm birth. 

Our results show a significantly higher risk of adverse neonatal outcome with 2nd CS 
(emergency after TOL) compared to (elective) 3rd CS. The high perinatal mortality in emergency 
CS might reflect the high general perinatal mortality rate in this low-resource setting. Because 
of the risk of selection bias and without information on VBAC rates of TOL, this study is not 
suited to address the risks and benefits of elective CS vs TOL. A new study to assess the safety 
of TOL after a previous CS in Ndala Hospital has already started.  

This study found a high prevalence of 56% of severe adhesions after the first CS. This is 
similar to findings of a recent study in Ghana.25 Adhesions are a recognised cause of maternal 
morbidity and a frequent finding in repeat CS.26 The relation between adhesions and surgical 
technique was only examined in women with a 2nd CS, because of the lower number of higher 
repeat CS, as well as different techniques used in different previous CS, finding an association 
was not possible.  

In many studies, maternal and perinatal mortality are not significantly different in women 
with or without adhesions. Adhesiolysis increases the time to delivery of the child and makes 
the costs significantly higher.27-29 These studies were conducted in HICs, with a low general 
perinatal mortality and CS done by medical specialists under optimal conditions. In LICs, 
the consequences of adhesions could be more severe, which follows from the trend towards 
a higher neonatal mortality rate.  

Many studies have been conducted to identify ways to prevent adhesions, by assessing 
surgical techniques, as well as pharmacotherapeutic “barriers”.30,31 Whether closure of 
the peritoneum during CS affects (reduces or increases) the incidence of adhesions is still 
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debated.18,19 Reviews are based on uncontrolled prospective and retrospective studies. 
Long-term results of the Coronis RCT reassuringly showed no difference in any outcomes 
related to adhesions (such as chronic pain and infertility) between closure and non-closure.32 
Long-term results of the CAESAR RCT are expected as well.33 In the meantime, arguments for 
non-closing are the shorter operating time and the use of less suture material, but if closing 
the peritoneum reduces adhesions, this investment could easily be returned. This is why 
some authors have already argued for the closure of the peritoneum.34 In our retrospective 
study, there was no association between the closure of peritoneum and the presence of 
adhesions.  

The difference in the type of incision between patients operated in Ndala Hospital and 
other hospitals highlights the low rate of transverse incisions in LICs.35 Ndala Hospital has 
regularly had foreign doctors performing and teaching CS using Pfannenstiel or Misgav-
Ladach techniques with a transverse incision.36 In Tanzania, many doctors are still trained 
in performing subumbilical midline incisions for CS. This explains the difference in 1st CS 
techniques found in this study (71% transverse incisions for CS performed in Ndala, 8% when 
CS was performed elsewhere). The WHO advises midline incision because it is easier when 
using local anaesthesia.37 Transverse incisions have been shown beneficial for different short-
term outcomes (such as pain and wound infection) in a low-resource setting.38 For this, as well 
as for cosmetic reasons, transverse skin incision could be the technique of choice.35 RCTs in 
general surgery have shown an increased risk of incisional hernias in midline incisions.39 To our 
knowledge, no studies have examined adhesion formation following different skin incisions. In 
our study, we found significantly fewer adhesions after a previous transverse incision. 

The significantly higher maternal age at second CS in women with severe adhesions could 
be a finding due to bias in this retrospective study or because of a biological effect. Recently, 
a large study has also found an increase of adhesions in women  ≥ 35 years (adjusted odds 
ratio 1.28, 95% CI: 1.05–1.55).40  

Study limitations 
There could be confounding by indication as doctors could decide themselves for peritoneal 
closure depending on many factors and observation bias in recognising and noting adhesions. 
The presence and subjective severity of adhesions was a regular part of the operating report. 
We stratified the presence of adhesions in two groups, without details of the location or 
a more precise grading, such as has been used in prospective studies.41 Another bias could 
be caused by women with many adhesions being less likely to become pregnant. Since most 
midline incisions were done in other hospitals, different patient and doctor characteristics 
could be a confounder for the increased number of adhesions after a midline incision CS. 
Information on the perinatal outcome is limited to the Apgar score at five minutes without 
knowledge of the condition at discharge; there is no long-term follow up or registration of 
perinatal mortality.  
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Strengths of this study are the relatively high number of patients and information at 
the level of rural district hospitals in an LIC, to be able to compare local outcomes to larger 
studies in the literature.  

CONCLUSION
This retrospective study gives insight into the practice of repeat CS in a rural hospital in an 
LIC. Adhesions after CS are common and occur more frequently after midline skin incision. 
No effect on adhesion formation of the closure of the peritoneum was observed. Adverse 
neonatal outcome was not statistically significantly more common when severe adhesions 
were present. Audit of local data is important to evaluate the quality of care and to relate local 
outcomes to the literature.  
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ABSTRACT
Objectives 
To explore the long-term (perceived) consequences of (severe pre-)eclampsia in rural Tanzania.

Methods 
Six to seven years after the diagnosis of (severe pre-)eclampsia, women were traced for this 
mixed-methods study. Demographic and obstetric characteristics were noted, and blood 
pressure was recorded. EQ-5D and PHQ-9 questionnaires were used to assess physical and 
mental health. The qualitative part consisted of semi-structured interviews (SSI). A reference 
group consisted of women without hypertensive disorders of pregnancy. 

Results 
25 of 74 patients (34%) were available for follow-up and 24 were included. Five (20%) had 
suffered from (pre-)eclampsia twice. Hypertension was more common after (pre-)eclampsia 
than in the reference group (29% vs 13%). Thirteen women (56%) had feelings of anxiety and 
depression, compared to 30% in the reference group. In SSIs, experiences were explored 
during the index pregnancy, body functions, reproductive life course and limitations in daily 
functioning, which were shown to be long-lasting.

Conclusions 
Women who suffered from (severe pre-)eclampsia experience long-term sequelae, including 
hypertension, depression and anxiety. Women lack information about their condition and some 
are worried to conceive again. To address their specific needs, a strategy along the continuum 
of care is needed for women following a complicated pregnancy, starting with a late postnatal 
care visit six weeks after giving birth. 
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INTRODUCTION 
Hypertensive disorders of pregnancy (HDP), mainly (severe pre-)eclampsia, are the second-
highest contributor to maternal morbidity worldwide,1 and can lead to long-term complications, 
such as cardiovascular disease.2,3 Research conducted in high-income countries (HICs) showed 
that former (pre-)eclamptic women had significantly higher scores on anxiety and depression, 
had more cognitive problems when completing routines of everyday life and more reduced 
quality of life, compared to women with normotensive pregnancies.4-7 In addition, former 
(pre-)eclamptic women were found to report more symptoms related to posttraumatic stress 
disorders (PTSDs), several years postpartum.8 Depression was more common,9,10 and six weeks 
postpartum present in 21% of (pre-)eclamptic women in a Tanzanian hospital.11 Studies on 
lasting effects after (pre-)eclampsia, or severe acute maternal morbidity (SAMM) in general,12 
in low-and middle-income countries (LMICs) are rare. Usually, follow-up is limited to one 
year,10,11,13-17 or four years in one qualitative study.17 

Tanzania is a low-income country (LIC) in sub-Saharan Africa, with a maternal mortality 
ratio of 524 per 100,000 live births.18 Like in other LICs, there are limited physical, financial 
and human resources in clinical care, in particular in rural areas.19,20 At the same time, there 
are few mental health services.21 Hence, chronic maternal physical and mental morbidity may 
substantially differ from HICs, in terms of prevalence as well as impact. This study, therefore, 
aims to bridge the gap of knowledge regarding long-term effects of (pre-)eclampsia in a low-
resource setting.

METHODS  
This is a mixed-methods study of a cohort of women who were treated in Ndala Hospital for 
(severe pre-)eclampsia in 2011 and 2012 using a concurrent embedded design.22 The inclusion 
criteria and definitions used for severe pre-eclampsia and eclampsia have been reported 
elsewhere.22 Aim of this follow-up was to explore the long-term (perceived) consequences of 
these conditions in rural Tanzania. Demographic and obstetric characteristics were noted in 
case record forms (CRFs) and questionnaires were used to assess physical and mental health. 
Blood pressure was taken. Quantitative results were compared with a reference group of 
women without HDP. The qualitative part consisted of semi-structured interviews (SSIs). 

Setting 
This study was conducted between March and May 2018 in the villages surrounding Ndala (up 
to 70km), a rural area of Nzega and Uyui districts in Tabora region of Western Tanzania.23,24 
The majority (90%) of the area’s inhabitants of mainly Nyamwezi and Sukuma ethnic groups 
are involved in farming and animal husbandry.24 Tabora has some of the poorest demographic 
indicators. The highest rate of male illiteracy in the country is found here (34 %).25 In Western 
Tanzania, the total fertility rate is 6.7, the highest in the country. There is a patriarchal societal 
structure and more than a quarter of married women are in a polygamous relation.25 In 
2011 and 2012, severe pre-eclampsia and eclampsia complicated 0.8% and 1.6% of births in  
Ndala Hospital.22,24
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Participants 
The original study sample consisted of 80 women who were treated for 81 episodes of (severe 
pre-)eclampsia in Ndala hospital between July 2011 and December 2012.22 Home addresses of 
them were identified through their hospital records. 

Since the incidence of hypertension and depression varies and is unknown for our 
population, we included women with normotensive pregnancies as reference group to enable 
contextualisation. Women with uncomplicated births in 2011 and 2012 were identified through 
admission books and patient files of Ndala Hospital and the local school, announcements in 
the local church and mosque, using snowball sampling because only few hospital files could be 
retrieved. Participants were approached by the research team (two local motorbike drivers/
translators, JAK and RRK).

Only women ≥18 years were included. Women with severe mental disabilities, for whom 
participation constituted more than a minor burden and women who delivered >6 weeks before 
the interview were excluded. In the group of women with former (severe pre-)eclampsia, 
those who had experienced (severe pre-)eclampsia again in a subsequent pregnancy, less than 
a year before the interview, were excluded, because we aimed to examine long term effects. 
In the reference group of women, HDP in a previous pregnancy was an exclusion criterion.   

Quantitative data collection and analysis 
Women’s blood pressure was measured using an electric sphygmomanometer (Microlife® 
BP A1 Easy). Hypertension was diagnosed when blood pressure was above 140/90mmHg 
at two measurements or when the woman was on treatment with antihypertensive drugs. 
Demographic and past reproductive history, such as age, education and number of children, 
were noted in the CRF. A standardised Swahili translation of the EuroQol EQ5D questionnaire 
was used to obtain a basic physical and mental health profile. The questionnaire records 
participants’ evaluation of their current health concerning mobility, self-care (e.g. washing 
and dressing), usual activities (e.g. work, school, household chores), ‘pain or discomfort’ and 
‘anxiety or depression’. Each dimension has three levels: no, some or extreme problems.26 
A validated Swahili translation of the patient health questionnaire (PHQ-9) was used to screen 
for depression. The questionnaire incorporates DSM-IV criteria for depression into a brief tool 
for screening, diagnosing, monitoring and measuring the severity of depression.27 The tool 
categorises depression as mild, moderate, moderately severe and severe. Questionnaires 
were administered verbally by the research team. No formal sample size calculation was done, 
because this is an exploratory study with no measure of effect size. Only the 74 women that 
were included in the original study, who could be traced were eligible for the quantitative 
analysis. For the control group, approximately the same number as the original sample of 
women was aimed at. Data was managed in Microsoft Excel. Descriptive statistics were 
calculated with Epi Info 7®. Because of small sample size and risk of selection bias, no statistical 
hypothesis was tested. 
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Qualitative data collection and analysis 
SSIs with women who had experienced pre-eclampsia or eclampsia, were conducted at their 
homes or another location chosen by the participant where privacy could be ensured (e.g. 
a private room in the antenatal clinic or under a tree near their homes). Women who indicated 
to have physical or psychological complaints in their EQ-5D or PHQ-9 questionnaire were asked 
if they knew what had caused these complaints and for how long these had been present. 
Complaints that participants described as having started due to the near-miss event in 2011 
or 2012 were considered to be perceived long-term sequelae. In addition, confirmatory 
questions were asked. These SSIs were conducted with the help of a native Swahili interpreter 
(RRK) or another translator native in Swahili and Nyamwezi. SSIs lasted between 30 and 90 
minutes and took 52 minutes on average. Analysis, done by the interviewer (JAK), was initiated 
during data collection and continued throughout the study in order to identify emerging 
issues which could be addressed in subsequent interviews. Later interviews were adapted 
and the first two interviewees were visited a second time to ask additional questions. ATLAS.
ti 8 was used as data manager and analysis software. First, recorded interviews were fully 
transcribed in English. Some quotations were also transcribed in the local language in order to 
obtain the precise wording. Second, thematic content analysis was applied for interpretation, 
based on comparison and identification of patterns across (horizontal analysis) and within 
(vertical analysis) transcripts.28 A combination of deductive and inductive coding was applied 
and fed into development of a coding scheme that was used to code the entire dataset.28 In 
the last stage, selective coding was conducted in order to identify core categories (overarching 
themes).28 The number of interviews was determined by the possibility to achieve sufficiently 
varied and in-depth insights whilst being feasible with the limited resources in terms of time 
and budget.

Ethics approval and consent to participate 
Ethical approval was obtained from the ethical board of the University of Dodoma (UDOM/
DRP/134/VOL IV/41). Informed written consent was sought from all participants who could 
sign, while informed verbal consent was obtained from those who could not. Transcripts were 
anonymised with pseudonyms in SSIs. Participation was voluntary and would not affect care or 
other services. Those that were found to have either physical or psychological problems were 
given a phone number of a physician in Ndala Hospital and advised to make an appointment 
for assistance.

RESULTS 
A total of 25 and 84 potentially eligible women for the case and reference group agreed to 
participate. A total of 12 references and one case were eventually excluded after filling CRFs 
(Figure 1). A total of 24 cases and 72 references were finally enrolled, leading to a case-to-
reference ratio of 1:3. Of the 24 cases (nine severe pre-eclampsia and 15 eclampsia), 17 (3 
severe pre-eclampsia and 14 eclampsia) were interviewed in the qualitative part. Because of 
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practical limitations only 17 women were interviewed and they were randomly selected from 
the 24. 

Quantitative results 
Characteristics of the women of both groups are shown in Table 1. Women with a history 
of severe pre-eclampsia and eclampsia were younger (26 vs 32 years), had more often 
suffered foetal or neonatal loss during their index pregnancy (29% vs 1%) and had fewer 
pregnancies in their lifetime (median 3 vs 4). Presently, they were part of a smaller household  
(median 5 vs 16). 

Table 2 shows clinical outcomes. Hypertension was present in 17% of all women, more 
often in the group of women after (severe pre-)eclampsia (29% vs 13%). When only comparing 
cases of severe pre-eclampsia, this difference is more pronounced: 44% vs 13%. There were 
no substantial differences in the presence of moderate to moderate-severe depression 
measured by the PHQ-9 or in the EQ-5D domains about mobility and self-care. Some anxiety 
or depression was common in all women (36%) This occurred, however, more often after 
severe pre-eclampsia or eclampsia (54% vs 30%). More women after severe pre-eclampsia 

Figure 1. Quantitative participant selection flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All women were willing to participate.  

Quantitative  results  Characteristics  of  the women  of  both  groups  are  shown  in  Table  1. 
Women with a history of severe pre‐eclampsia and eclampsia were younger (26 vs 32 years), had 
more often suffered foetal or neonatal loss during their index pregnancy (29% vs 1%) and had 
fewer  pregnancies  in  their  lifetime  (median  3  vs  4).  Presently,  they were  part  of  a  smaller 
household (median 5 vs 16).  

Table 1: characteristics of cases and references 

  Total 
(n = 96) 

References 
(n = 72) 

Cases 
(n = 24) 

 

Median age (yrs)  30  31,5  26   

discharged alive 
( n = 74 ) 

26 pre‐eclampsia 
48 eclampsia 

2018 cases 
(n = 25) 

9 pre‐eclampsia 
16 eclampsia 

2011/2012 cases 
(n = 80) 

26 pre‐eclampsia 
54 eclampsia  died before 

discharge 

6 eclampsia 

not available for 
participation 

3 died  
(all eclampsia) 

7 moved 
18 no contact 
information 

21 could not be 
traced 

2018 cases 
(n = 24) 

9 pre‐eclampsia 
15 eclampsia 

2011/2012 reference 
group 

84 women eligible for 
participation excluded 

1 not delivered in 
Ndala in 

2011/2012 

delivered in Ndala 
2011/2012 

83 eligible women 

excluded 

8 history of HDP 
1 history of 
eclampsia 

2 delivered six 
weeks prior to 
this study 

2011/2012 reference 
group 

72  included 

excluded 
1 eclampsia  
< 1 yr ago 

Figure 1. Quantitative participant selection flowchart
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or eclampsia reported some pain or discomfort (42% vs 38%) and more often some problems 
with usual activities (38% vs 15%).

Qualitative results 
Demographic and obstetric characteristics of the 17 women, presence of hypertension and 
outcomes of the EQ5D evaluation of ‘pain or discomfort’ and ‘anxiety or depression’ are shown 
in Table 3. Furthermore, it is indicated whether these women attributed these complaints as 
sequelae of pre-eclampsia or eclampsia. 

Four overarching themes emerged. Findings are discussed in terms of the experiences 
of the index pregnancy, body functions, limitations in daily functioning and reproductive life 
course. A table with all quotations that supported each theme is provided in appendix A. 

1. A life-event with a large impact
Many women regarded their SAMM event six to seven years before as an intense and 
overwhelming life-experience and still had strong negative feelings when talking about it. 

Table 1. characteristics of cases and references

Total
(n = 96)

References
(n = 72)

Cases
(n = 24)

Median age (yrs) 30 31,5 26
Education level

none
primary 
secondary/tertiary

12 (13%)
67 (70%)
17 (18%)

6 (8%)
53 (74%)
13 (18%)

6 (25%)
14 (58%)
4 (15%)

Marital status
never married
monogamous relation
polygamous relation
divorced/widowed

8 (8%) 
62 (65%)
16 (17%)
10 (10%)

7 (10%)
45 (63%)
13 (18%)
7 (10%)

1 (4%)
17 (71%)
3 (13%)
3 (13%)

Household family members
Median (min-max) 6 (1-32) 16 (2-26) 5 (1-32)

HDP in index pregnancy
severe pre-eclampsia
eclampsia

9 (9%)
15 (16%)

0
0

9 (38%)
15 (63%)

Discharged with live child index pregnancy
yes
no

88 (92%)
8 (8%)

71 (99%)
1 (1%)

17 (71%)
7 (29%)

Number of lifetime pregnancies 
Median (min-max) 4 (2-14) 4 (2-14) 3 (2-9)

Total number of pregnancy losses 
Median (min-max) 0 (0-6) 0 (0-3) 0 (0-6)
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“I feel bad because once I got the pregnancy I felt I was sick. Those thoughts 
lead me far away (..).” Grace, eclampsia

“I felt I like I was going to die, the way I was there [in the hospital] with my 
body (..).” Hediye, eclampsia

Women with an eclamptic index pregnancy had vivid memories of the moment shortly 
before convulsions occurred, which happened unexpectedly and left them in a state of 
unconsciousness. This was described as a frightening moment for the woman and her family. 

“I felt headache pain at eight o’clock in the morning. I went to take a shower to 
prepare to go to the hospital. I was laying down, at home. After that situation, 

I lost my mind. From that moment I did not know anything and I did not 
know at what time I would be back, my mind could be back.[..] They [family 

Table 2. clinical outcomes

Total
(n = 96)

References
(n = 72)

Cases total
(n=24)

Hypertension
yes
no

16 (17%)
80

9 (13%)
63

7 (29%)
17

PHQ-9 
no or minimal to mild depression
moderate-severe depression

83
13 (14%)

63
9 (13%)

20
4 (17%)

EQ-5D Mobility
no problem
some or extreme problems

88
8 (8%)

65
7 (10%)

23
1 (4%)

EQ-5D Self-care
no problem
some or extreme problems

95
1 (1%)

71
1 (1%)

24
0

EQ-5D Pain or discomfort
no problem
some or extreme problems

59
37 (39%)

45
27 (38%)

14
10 (42%)

EQ-5D Usual activities
no problem
some or extreme problems

76
20 (21%)

61
11 (15%)

15
9 (38%)

EQ-5D Anxiety or depression
no problem
some or extreme problems

61
35 (36%)

50
22 (30%)

11
13 (54%)
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members] told me I was laying down, then they went with me to the hospital.” 
Winnie, eclampsia

Many women did not remember what happened after convulsions started, but were told 
about it later by their family. Negative feelings about SAMM were intensified for some women 
due to loss of their babies. 

“I felt bad, the health care workers told me that the baby died in the womb 
(..) really I was very anxious and not happy, because I already knew the baby 

died.” Ruqaiya, severe pre-eclampsia

2. Lasting symptoms
Many women described that after discharge from hospital, they were still ill at home for 
a period that lasted up to two years.

“Months, four months. I was sick, headache and I felt tiredness.”  
Winnie, eclampsia

In the longer run the majority of women still experienced periodic complaints, describing 
sensations within their head, mind or body, which were perceived to be long-term sequelae. 
These sensations were painful for the minority of women and bothersome for many. A wide 
variation of complaints was mentioned: abdominal pain, chest pain, headaches, dizziness, 
numbness, palpitations, tiredness, anger attacks, concentration problems and other complaints 
(Appendix A).  

“For this time, physically, I feel the heart is painful when blood pressure goes 
high (..).” Hediye, eclampsia

Some women went to see a doctor with these complaints, but the cause often remained 
unknown, although some were diagnosed with hypertension. 

3. Limitations in functioning
In the first period after SAMM, women described that they felt so ill that they could not 
perform their household tasks.  
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“(…) my health was not good [after discharge] [..] for two years [she needed 
help from her husband around the house]” Irene, pre-eclampsia

The majority of women also expressed limitations in their current daily activities, such as 
washing, cooking, taking care of children, fetching water and farming that they attributed as 
long-term sequelae of HDP.

“Any kind of work I feel to perform, sometimes I fail. I planned to finish a work, 
but then I feel tired and I go back home.” Rosemary, eclampsia

For some, this has financial implications:

“I may cultivate for business, but I failed to achieve selling crops to get extra 
money if the harvest is big enough and exceeds personal needs.”  

Maria, eclampsia

4. Worries about reoccurrence
Women were afraid a next pregnancy would also be complicated by (severe pre-)eclampsia.

“Until this time, I am afraid to deliver.” Grace, eclampsia

For some women, a next pregnancy was uncomplicated; for others, their fears came true. Some 
did not conceive again. Notably, when asked why they scored high on the PHQ questionnaire, 
two were worried about reoccurrence of complications in subsequent pregnancies to the extent 
that they thought they would be better off being dead or hurting themselves in some way.

“(..) I am unhappy about everything, I feel bad every day, that is why I feel 
it’s better to die. [..] Because my deliveries are complicated. When I conceive, 

in the first pregnancy the delivery process was complicated, in the second 
pregnancy, just normal, and in the third pregnancy the delivery process was 

complicated.” Maria, eclampsia

Worries of recurring complications may be driven by lack of knowledge regarding their 
condition, what had caused it, or how to prevent it. 
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“The problem during delivery? To be honest, I do not know what caused it [..] 
the health care workers said that when I get pregnant that problem will be 

back again.” Hediye, eclampsia

Several women attributed lack of knowledge to their period of unconsciousness. Consequently, 
they were not able to understand what healthcare workers communicated to them. 

“I stayed in Ndala for three days without knowing anything. The fourth day, 
[…]I got permission to go home without knowing anything.” Grace, eclampsia

Women resumed with their normal lives after they felt physically and mentally capable of 
doing so, and never returned to the hospital to ask what happened. Other women were told 
that they suffered from (severe pre-)eclampsia, but most of them did not receive further 
explanation about this condition or risk factors. 

“No, I do not know [..] Maybe you [the interviewer] tell me, you know what 
happened.” Irene, pre-eclampsia

Some women decided they wanted family planning, sometimes because of worries for 
reoccurrence. Women who had SAMM at a young age and in their first pregnancy appeared more 
likely to either practice birth spacing without modern contraception (e.g. an ‘understanding’ 
with the husband) or to continue with subsequent pregnancies with their fate and that of their 
(unborn) children in God’s hands:

“(..) I am married, and inside a marriage we need a child (..). When they 
[the doctors] told me that I am not allowed to deliver until five years later it 
was a very big challenge for me, although I accepted their advice because 

they were doctors and they know what they mean, I decided to go against it, 
because I am a human being and I have a child wish. So I made the decision to 

deal with faith, I prayed to God (..)” Na’imah, eclampsia

DISCUSSION
Our study shows that long-term follow-up after SAMM is feasible; 25 of 74 women (34%) were 
available for follow-up after six to seven years. Five of these 25 women (20%) had suffered 
from (pre-)eclampsia twice. Hypertension happened to be more common after (severe 
pre-)eclampsia (29% as compared to 13% in references). This finding is not surprising given 
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studies conducted in HICs,2 but ours is the first to find this in an African LIC. In this setting, 
socioeconomic and environmental factors can affect health problems, and in African women, 
genetics and aetiology may be different.29 Untreated hypertension is common in Africa and 
can cause stroke or heart and renal disease.30 Hypertension has become one of the continent’s 
greatest health challenges after HIV/AIDS, and 25% hypertension control is aimed for by 
2025.31 In the Pan-African Society of Cardiology 10-point action plan to increase hypertension 
control, no mention is made of former (pre-)eclamptic patients, while the high incidence we 
found has policy implications and warrants blood pressure follow-up in these women.31  

Anxiety or depression was common (30% of women) in the reference group, which could 
reflect the hardship these women experience or limitations in the validity of the questionnaire. 
Anxiety and depression were more common after (severe pre-)eclampsia (54% of cases). 
A higher prevalence of postpartum depression six weeks after birth and depression after 
different forms of SAMM has been described in LICs,9,11,13 but a long-term effect has not yet 
been reported. Small sample size of our study and other methodological limitations preclude 
drawing firm conclusions, but the findings do suggest follow-up studies assessing psychological 
problems are needed. 

A reference group of women without HDP was used to compare outcomes of cases with 
the local population. Differences in characteristics of women with a pregnancy complicated 
by HDP and without can be caused by the nature of HDP, for example, a younger age in 
the cases. Another reason for differences between both groups can be the selection process of 
the reference group, with possibly more healthy women being included through recruitment 
in a local school and church than in the general population. A possible bias towards a smaller 
difference between the two groups can be that other complications than HDP as well as 
pregnancy loss were no exclusion criteria for the reference group and can be a cause for 
long-term symptoms. Risk of bias together with two relatively small groups was the reason 
not to use any case-control statistics. 

This study showed that (severe pre-)eclampsia was experienced as a life-event with 
a lasting impact. Especially convulsions and a lowered mental state in women with eclampsia 
was described as contributing to their negative feelings. Another reason for the huge impact 
was death of the baby (in 29%). This impact of (severe pre-)eclampsia appears to be reflected 
in high scores of anxiety and depression, years after the event. 

On the EQ-5D, 54% of women with a history of (severe pre-)eclampsia were ‘anxious 
or depressed”. However, a lower percentage in the case group (17%) had high depression 
scores when measured with the PHQ-9. This could be because of different diagnostic test 
properties or may suggest that the majority of women who reported to be ‘anxious or 
depressed’ were anxious. Mental health morbidity, specifically depression and pregnancy-
related anxiety, are common in women visiting antenatal care (ANC) clinics in Tanzania.32,33 
Antenatal depression has been described as a public health concern because of negative 
effects on women’s general health, associated with underutilisation of ANC services, negative 
experiences during childbirth and adverse pregnancy outcomes.32 Because of higher scores 
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on anxiety and depression, women after SAMM may be at increased risk of antenatal and 
postpartum depression in the next pregnancy, needing extra attention to maternal mental 
health in subsequent pregnancies. 

Some women reported pain or discomfort following (pre-)eclampsia, and in their narratives, 
attributed symptoms as sequelae of their condition. These symptoms ranged from pain, 
numbness and palpitations to cognitive symptoms such as forgetfulness and concentrating 
problems. In some women, these symptoms related to hypertension since they were either 
on treatment for hypertension or diagnosed with hypertension during the study. However, 
most women with hypertension had mild hypertension, which is unlikely to cause physical 
symptoms.30 Another explanation could be potential damage of cerebral white matter,4 
although it is not clear if these lesions, which can be demonstrated in magnetic resonance 
imaging of women after (pre-)eclampsia, relates to cognitive impairment in the long run.7 
Alternatively, women’s perceived sequelae may be related to psychological factors, as some 
form of depression and anxiety was common and can cause or be expressed as physical 
complaints. Accounts of periodic complaints like palpitations and dizziness can point to 
phenomena akin to panic attacks. Language barriers and lack of familiarity with psychological 
phenomena in LMIC settings may have contributed to the fact that emotional and psychological 
complaints were described as physical complaints in their narratives.34,35  

These lasting symptoms are reflected in the limitations in daily functioning. Although 
problems with mobility and self-care were not frequently reported, problems in the execution 
of daily activities, such as cooking, washing, farming or fetching water, were reported by 38% 
of women, more than in the reference group. In the qualitative arm of this study, women 
largely attributed these problems to their perceived sequelae of (pre-)eclampsia.  

Worries for the reoccurrence of (pre-)eclampsia were evident in women’s accounts and 
this was also found in previous studies.36,37 These feelings are realistic since there are increased 
risks for recurrent (pre-)eclampsia in subsequent pregnancies.38,39 A study in Tanzania showed 
a recurrence risk of pre-eclampsia of 25%, but also increased risks of other adverse outcomes 
in subsequent pregnancies.40 In our group, five women (20%) had recurrent pre-eclampsia. 
In their narratives, women related the risk of recurrence to their reproductive future. In our 
cohort, 29% of women lost their baby after SAMM.22 When women in Tabora region were asked 
about their fertility preferences during the national demographic health survey in 2015-2016, 
they reported a mean desired or ideal number of children of 5.7.25 Uncertainty about being 
able to produce the desired number of children can increase worries.36 Studies on fertility 
desires among women living with HIV/AIDS show the importance of sustained reproductive 
potential.41 Various studies in African LICs have found that men have a considerable influence 
on reproduction-related decisions and the ability to reproduce is an important factor of 
women’s status and affects the strength of their relationship.42,43 This underlines the importance 
to re-orient men to proactive involvement to ensure the health of their wives after having 
experienced SAMM.44,45  
Many women acknowledged the need for more information about their condition, the chances 
of reoccurrence and strategies to mitigate this risk. Postnatal care (PNC) is only given to 
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23.5% of women in Tabora region, but this is all within the first week.25 Especially for women 
who have had diminished consciousness during birth, a late postnatal visit (after at least 
two weeks) is useful to discuss what has happened. Late PNC visits are recommended by 
WHO and the Tanzanian government, but have the lowest coverage within the continuum of 
care.46 PNC visits after (pre-)eclampsia are also important to detect persistent hypertension, 
but the consequences of late PNC in women after (pre-)eclampsia in LICs should be further 
studied.47 After complicated pregnancies, information should be given about obstetric warning 
signs, birth preparedness and complication readiness, as well as ANC visits during subsequent 
pregnancies.48,49 Unfortunately, prevention of SAMM by (pre-)eclampsia relies on early 
detection and treatment of HDP, since primary prevention is usually not an option in LICs. 
Strategies to reduce the risk of HDP exist,50,51 but results about supplementing calcium are 
conflicting,52,53 and to our knowledge, low-dose aspirin has never been studied in an LIC and is 
not commonly used in such settings. 

Strengths and limitations 
To our knowledge, this is the first study that examines the long-term health effects (6-7 
years) after (pre-)eclampsia in an LIC. One qualitative study four years after SAMM focused 
on economic consequences,17 while our study examined various physical and psychological 
effects. Another strength is that participants were found far from Ndala Hospital; the furthest 
participant lived 87km away. Major limitation is that only 24 of 74 women were enrolled in 
this study. These low numbers and the possibility of selection bias limit the results, especially 
the quantitative part. This limitation in the size of the group was the main reason to choose 
a mixed-methods approach; qualitative data could help interpret non-significant differences 
between case and reference groups. This study relies on self-reported outcomes; women 
might have given answers which they thought were desirable. The EQ-5D questionnaire was 
analysed for single questions, rather than all five together. This was done to discriminate 
between different domains. The questionnaire is not validated in this way and no statistical 
tests were performed. The number of interviews (17) was determined by practical reasons, 
not by data saturation.

CONCLUSION
More than five years after having suffered (pre-)eclampsia or, women have a high chance of 
long term sequelae, including hypertension in 29% of women. Women are worried to conceive 
again, and 20% had recurrent hypertensive disease in subsequent pregnancies. Furthermore, 
to better deal with their worries, women expressed the need to receive information about 
their condition, chances of recurrence and strategies to mitigate this risk. Late postnatal 
check-ups should be encouraged after complicated pregnancies so that physical health 
problems (such as persistent hypertension after HDP) will be detected. Early detection and 
treatment of mental health problems is another goal, especially in women who experienced 
diminished consciousness or child loss. Our results call for an integrated care strategy along 
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the continuum of care, not only during the postpartum period but also during family planning 
and ANC visits in subsequent pregnancies.  
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APPENDIX A – QUOTATION TABLE

Theme 1. A life-event with a large impact

Negative feelings towards the index pregnancy

Victoria I felt bad, because of my condition. [..] I was afraid of the situation [eclampsia] that 
happened to me.

Hediye I felt I like I was going to die, the way I was there [in the hospital] with my body (..)
Moreen (..) it [eclampsia] is a big problem (..)
Ruqaiya The way I was suffering, physical numbness and high blood pressure (..)
Grace I feel bad, because once I got the pregnancy [eclamptic pregnancy] I felt I was sick. Those 

thoughts lead me far away (..).
Aziza The way I felt. I was very sad.
Bibba I felt bad and I got convulsions again [after admission to the hospital] 
Layla I was thinking that I am not in the world [..] I did not see what I was doing in this world [..] 

Because of these sudden problems [which made her feel she was not in this world], I had 
never got these kind of problems since I was born. [..] I was worried.[..] I was worried if I 
could get well.

Na’imah (..) the way I was suffering, the doctors were coming to encourage me [support her]

Unexpected convulsions before reaching the hospital (and witnesses)

Victoria I was fainting and my family started crying, because they feared that I was death.
Rosemary (..) I felt my hands and legs shaking. My eyes were plain [..] I felt that I was fainting.
Hediye I did not know. (..) they started to explain to me that my eyes were popping out, and that I 

was foaming from the mouth. [..] People said that this woman was brought to the hospital 
in a very bad condition and it was difficult for her to get well from it, and even my relatives 
came to Ndala hospital to look at me and they saw me really sick.

Moreen I remember. When I went to Busondo I had labour pain, after few minutes I started to shake 
my hand and became unconscious, they took me Busondo and transferred to Ndala while I 
was still unconscious, I did not know what was going on.

Maria When I went back inside I sat on my bed, then I felt that I was going to faint, after that foam 
came out of my mouth. Then they took me to the hospital.

Bibba (..) I was at a place called Ulimakafu village where I got convulsions, I fell down in the water 
along the way, because I was on my bicycle [together with her husband]. Then some men 
came and helped me. They took me on their motorbike and brought me to the hospital [..] he 
[her husband] went back home. [..] I felt bad [that her husband went away] [..]I thought why 
did he go back home? [..] At that time we separated and we did not had any conversation up 
till today [they never saw each other again after the respondent got her first convulsions and 
the reason of his disappearance remained unknown].

Winnie I felt headache pain at eight o’clock in the morning. I went to take a shower to prepare to go 
to the hospital. I was laying down, at home. After that situation, I lost my mind. From that 
moment I did not know anything and I did not know at what time I would be back, my mind 
could be back.[..] They [her family members] told me I was laying down, then they went with 
me to the hospital.

Jiona That day I was sick, like I felt labour pain from the morning until the evening. Then I 
delivered. After the delivery the convulsions happened to me and I thought that it was 
caused by the porridge that I drunk. Then they brought me [to the hospital], but I did not 
know all the things that had happened.
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Theme 1. (continued)

Na’imah (..) one day, at home, I felt bad and within seconds, minutes I fainted. I did not know what 
was going on. [..] my parents and neighbours both told me that they took me to the taxi and 
they brought me to the hospital.

Salomé That problem started at home, when I was between eight to nine months pregnant, 
the disease attacked me at home [..] The neighbours came to my shop [attached to her 
home] to buy things and when they were looking for me I had fallen down. They took me 
quickly to bring me to the hospital, and after that they called my husband through the phone 
and told him that I was sick and that they already had brought me to hospital. He was 
surprised, because when he went to Ndala for his business, I was just fine. [..] I was there 
in Ndala hospital for treatment and I stayed for one week whilst being unconscious. When 
my mind was back, I was looking around, I knew where I was, in Ndala hospital. Then they 
started to tell me that they brought me to the hospital whilst I was unconscious. When 
they continued with explaining, I looked to my hand and I saw the water infusion. I asked 
them, while they were still explaining, what happened? They explained to me that I became 
a person who was gone mad, I had taken off my clothes and other things and had thrown 
them far away, and in that situation they decided to bind my hands and legs together. Then 
they found the motor vehicle and transferred me to Ndala hospital. After that conversation 
they asked me how I felt, I told them just fine, and they starting to say eh, “glory to God!”, 
and “thank God!”, so they were talking during the whole event, even though I was not  
fully aware.

A potential additional impact: the loss of a baby

Ruqaya I felt bad, the health care workers told me that the baby died in the womb, and I stayed for 
two days to wait for the labour pain but I did not get it, until the labour pain was induced, 
then I delivered that baby. Really I was very anxious and not happy because I already knew 
the baby died.[..] I think the way I suffered at that time when I lost a baby, really, I suffered 
much; one week [suffering] felt like five years [suffering] (..) I had many thoughts.

Silvia I felt bad, because I lost my child and remained with a disease [measles].
Zuhura I felt bad [about losing her baby]
Bibba I did not think anything, I was feeling tired from losing a child.[..] I was crying because I lost 

my child. I felt pain.
Winnie I did not think about that child, because I did not see it [the healthcare workers did not show 

the baby to the respondent]. I received an explanation [a description of the baby] from my 
family member.

Na’imah (..) it was my first pregnancy, then I lost a child, really I had a lot of thoughts, because of 
the pain I had. There were many times I thought about that situation. I was thinking: why 
me or why did this happened to me? […] ..when I was pregnant I expected to get a child and 
when I encountered the opposite of that expectation it was painful, because the pregnancy 
was disrupted (..) So when it happened like that, it was very difficult to accept that situation. 
Therefore I thought only about the child, and I have a lot of thoughts and pain.
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Theme 2. lasting symptoms

Short-term symptoms (first one or two years after the pregnancy) 

Hediye For the first year, physically I was not fine. [..] I had problems, especially in my head...it was 
not ok, like a sound inside, for other part of the body, was fine, but the head...like malaria. 
[..]. In the body I was not fine because I lost much body weight (..) and pressure [she got high 
blood pressure].

Maria I did not think anything, my mind disappeared totally. It took a long time, for ten months for 
my mind to be ok again.

Grace Once I was back here [at home] I stayed for three weeks with my mind not being settled.
Layla I was feeling dizziness [..] That took a long time [her dizziness] [..] Like two months.
Irene (…) my health was not good [after discharge] [..] for two years [she needed help from her 

husband around the house]
Winnie Months, four months. I was sick, headache and I felt tiredness.

Long-term symptoms

Maria Sometimes, I feel pain in the stomach, legs, head and around my waist.
Bibba Mchango is stomach pain, the stomach burns and becomes like disarranged.[..] It hurts all 

around the stomach, and it visits the whole body.
Ruqaiya Waist, backaches, stomach [where she feels discomfort]
Hediye Sometimes I talk in rude language to my husband.[..] I know it is blood pressure, when 

the blood pressure becomes normal, I sit and think, thereafter I say sorry to him. [..] I talk 
like that, because I still have the problem in my head.

Grace I don’t know where the anger comes from, but it happens.[..] Sometimes, when I perform 
family activities, I feel angry all of a sudden. [..] Sometimes I am very angry which makes my 
children to leave me and sometimes they feel unhappy.

Hediye For this time physically I feel the heart is painful when the blood pressure goes high, after 
a time it goes down, but the big thing what is disturbing me is the head.

Irene I went back to being normal, but I am not ok.[..] Chest, back and waist [locations where she 
feels pain]

Layla I had a chest problem from that year [during the index pregnancy in 2012] until now.
Hediye Sometimes it could be, for example, “now see me, with this work”. l mean, sometimes I can 

work like a person who is confused [..] ...I can stay for two weeks without that situation [of 
confusion], but it comes back suddenly.

Rosemary (…) after the convulsion event occurred, I led me to think far away, because before that event 
I did not feel something like that [lack of concentration indicated in the PHQ-9] [..] For one 
month, it [concentration issues] happen often, when I stay it will happen several times, after I 
got that disease my mind became unsettled.

Layla When I have thoughts [related to the index pregnancy] I fail to concentrate on my work.
Winnie Why it happens unknown, sometimes when people talking and I did not understand anything.
Hediye When I was cooking or even in the farm, it leads me to come down or stay for a long time, 

when I force it you may fall [faint].
Layla Sometimes I feel dizziness and chest pain. [..]Before I got that disease, I did not get any 

problems like that.
Victoria I feel bitter like the situation and the event that happened to me.
Hediye The reason I feel hopeless is when I think back and realize things are different now. In 

the past I delivered well, but now my health is not well because this baby [baby of index 
pregnancy] came with problems, why?
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Theme 2. (continued)

Maria (..) I am unhappy about everything, I feel bad every day, that is why I feel it’s better to die. [..] 
Because my deliveries are complicated. When I conceive, in the first pregnancy the delivery 
process was complicated, in the second pregnancy, just normal, and in the third pregnancy 
the delivery process was complicated.

Ruqaiya When I have a lot of thoughts, I feel like this [bad about herself, indicated in the PHQ-9]
Silvia When I think a lot [about the near miss event], I feel bad.
Winnie Before the complicated delivery there was not a fever problem, but after that event the fever 

problem started happening. When I got the problem [eclampsia], my body became weak. [..] 
I do not have headache and fever continuously, but sometimes. Why, unknown.

Hediye For example, somebody told me to go to his house to do something, when the time came to 
go there I forgot about it, then I remember the next day, that somebody told me yesterday to 
go his house.

Maria (..) and then when I went to think about anything, maybe to go inside to take something, I 
forgot about it.

Rosemary (…) after the convulsion event occurred, I led me to think far away, because before that event 
I did not feel something like that [lack of concentration indicated in the PHQ-9] [..] For one 
month, it [concentration issues] happen often, when I stay it will happen several times, after I 
got that disease my mind became unsettled.

Hediye For this time physically I feel the heart is painful when the blood pressure high, after a time 
it goes down, but the big thing what is disturbing me is the head. [..] For now I am mostly 
confused [she does not understand] about the situation that is happening in my head.

Maria I did not think anything, my mind disappeared totally. It took a long time, for ten months for 
my mind to be ok again. […] sometimes it [her disappearing mind] comes back and then it 
will disappear again.

Winnie (…) maybe when you suffer from this disease [eclampsia], when you get healed, the head is 
mixed up.

Maria Sometimes, I feel pain in the stomach, legs, head and around my waist.
Grace What I feel is that the headache is just painful.
Winnie I do not have headache and fever continuously, but sometimes. Why, unknown.
Victoria After getting pregnant [index pregnancy], I got pressure (..)
Hediye For this time physically I feel the heart is painful when the blood pressure goes high, after 

a time it goes down, but the big thing what is disturbing me is the head.
Grace (..) I stay behind and listen to something that is happening in my body, which increases and 

reduces over time.
Layla (..) I was thinking maybe that blood pressure, why sometimes I feel bad.[..] I don’t feel well.
Ruqaiya (..) I am just using only this medicine to maintain my blood pressure and its normal.
Na’imah The biggest different I noticed was that when eclampsia happened to me it was for the first 

time, for the second pregnancy I did not get eclampsia but I had high blood pressure 
[preeclampsia].

Ruqaya From the beginning [the index pregnancy] till now I felt numbness.[..] The health care 
workers tested severely, but the blood pressure was normal, like the way you tested my 
blood pressure, the result was good, but I do not know what causes this numbness. [..] This 
[she indicates the location of her numbness] both hands, even the legs and back.[..] when I 
look at this hand, for now I have no energy, sometimes when I wake up I try to lift this hand 
but I fail to lift it up. 
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Theme 2. (continued)

Victoria That issue happen more often sometimes when I stay, I feel the rapid heartbeats for few 
times, then after a time the heartbeat becomes normal, so it makes me feel afraid.

Ruqaiya (..) when I sleep, I feel the heartbeats goes faster.
Grace No, that happens [having an increased heartbeat and feeling anxious sometimes, indicated 

while conducting the questionnaire and asked again about it during the interview. It happens, 
but she does not know the reason]

Layla [Fast heartbeats indicated whilst conducting the questionnaire, confirmed in the interview, 
no quotation available] Question interviewer: “it means that the chest problem and fast 
heartbeats continued to disturb you until now?” Answer respondent: Yes.

Ruqaiya (..) I fail to do it [things she normally feels pleasure when doing them], because of many 
thoughts.[..] When I have a lot of thoughts, I feel like this [feeling bad about herself, 
indicated in the PHQ-9]. [..] Due to this situation, every day I feel numbness and I tell myself 
this numbness can kill me probably. I am trying to use force in doing other things, because I 
am within the family.

Layla Those feelings [not being in this world] just come up for a short period of time, when I have 
thoughts.[..] When I think about my physical condition and this chest [chest pain] and my baby 
[of the index pregnancy] who was born with eye problems, until now I do not get any help.

Winnie I feel bad [anxious or sadness] because this disease came with thoughts, when I was sick [..] 
fever and many thoughts.

Rosemary I planned to finish a work, but then I feel tired and I go back home.
Hediye (..) I started to experience this [tiredness among other problems] after I delivered the baby 

[during the index pregnancy].
Ruqaiya (..) when I wash the clothes I feel very tired [..] Very much and every day [tiredness][..] When 

I have thoughts normally I feel tired and exhausted.
Layla To have a little energy? [..] I feel maybe, I still have that disease [she thinks maybe she still 

has eclampsia and therefore she has little energy] sometimes I feel tired.
Winnie The reason I do not know, but sometimes I feel unhappy and that situation makes me lose my 

mood to sleep and to have little energy. [..] The reason is that sometimes I plan to work but 
my body feels tired and I stop to work until my body becomes normal again.

Bibba It hurts all around the stomach, and it visits the whole body, you may feel very tired and that 
you want to sleep (..)
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Theme 3. Limitations in functioning

Rosemary Any kind of work I feel to perform, sometimes I fail. I planned to finish a work, but then I feel 
tired and I go back home.

Hediye Sometimes it could be, for example, “now see me, to come with this work”. l mean, 
sometimes I can work like a person who is confused [..] For example when I am cooking or 
when I am wakeup normal, but after a time I feel my head is confused. Then I stop working 
until I will be fine. [..] When I was cooking or even in the farm, it leads me to come down or 
stay for a long time, when I force it you may fall [faint].

Maria I may cultivate for business, but I failed to achieve.[..] I cultivate, but the harvest is less.
Ruqaiya (..) when I wash the clothes I feel very tired [..] Even if to the café , I just push myself to go 

there, also to go to the farm and not only that, for now I cannot drive a bicycle anymore 
due to my health [her numbness]. It has an impact [financial impact], because almost all 
activities, I fail to do it (..).

Grace Sometimes, when I perform family activities, I feel angry all of a sudden and I need to stop 
doing the work. For example, washing the dishes, it leads me to stop doing the work. I stay 
behind and listen to something that is happening in my body, which increases and reduces 
over time. I will be ok, I am back to continuing my work.

Aziza Like farming [the moment in which the respondent encounters concentration issues, 
indicated in the PHQ-9]

Bibba Like to cook, to fetch water and to give the children a bath [activities limited by Mchango]
Layla To fetch water I feel chest pain and farming.[..] Sometimes I feel tired and I resign all 

the duties to my child, I told to help me to feed the smaller one and to give bath.
Winnie All task I fail to perform like harvest, sometimes when I perform I feel tired then am back 

home or when I fetch water other time I postpone to do it.
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Theme 4. Worriedness of recurrence

Victoria I worry about it [reoccurrence of eclampsia]. [..] When the labour pain attacks and 
the convulsions appear, what will I do? […] I am afraid because it [ eclampsia] is dangerous, I 
see is bitterness.

Rosemary I feel bad, if it would happen again.
Hediye I feel bad; because of this problem I cannot have any more children, maybe it could repeat 

often, I cannot give birth any more.
Moreen I felt the first problem could happen again, but with God’s help it did not happened.
Maria (..) I am unhappy about everything, I feel bad every day, that is why I feel it’s better to die. [..] 

Because my deliveries are complicated. When I conceive, in the first pregnancy the delivery 
process was complicated, in the second pregnancy, just normal, and in the third pregnancy 
the delivery process was complicated. [..] first I am worried, and I have anger [during her 
subsequent pregnancies and her current pregnancy]

Ruqaiya (..) I felt that when I get another pregnancy I will suffer more than this or even die.
Grace (..) Until this time I am afraid to deliver.[..] I think about it [getting pregnant again], but I am 

afraid.[..] Sometimes I think about the delivery problem if once I have a pregnancy it means I 
will face this problem. [..]

Silvia I would like to ask them [the healthcare workers], when I get another pregnancy this 
problem, it can repeate or not? [..] I had many thoughts, when I was pregnant [subsequent 
to the index pregnancy], I had thoughts.[..] When I was expecting a pregnancy we [she and 
her husband] talked about it, because I was worried.

Aziza I was worried, until I went to give birth, I thought it may happen again.
Layla I felt like it will happen again.
Jiona I ask them [the healthcare workers] for this third pregnant that problem will happen again or?
Na’imah (..) after the first event of eclampsia, the way it happened, I felt that eclampsia could happen 

in every pregnancy. When I gave birth, I felt the blood pressure and I was still very young and 
it would stay with me until I die, because some adults died due to this blood pressure, or 
maybe I will fall down when I am walking, then I will die with these convulsions, like they it 
happened when I was at home and I fell down. So those thoughts led me think far away.

Not aware to take up any given information on admission to the hospital

Victoria I left there when my mind was not ok, because I didn’t know the direction where was west, 
east, north and south, mentally I moved to heaven.

Hediye I don’t know what happen there during that time (…). I was unconscious at that time.[..] At that 
time I felt that the head was not functioning. [..]You become like a person who has gone crazy.

Maria I didn’t think anything, my mind disappeared totally. [..] I didn’t thought about asking 
the healthcare workers, because I was not aware.

Grace I stayed at Ndala for three days without knowing anything. The fourth day, I got back to my 
senses and I was afraid of people. I got the permission to go home from the hospital without 
knowing anything. [..] I left the hospital whilst my mind was not settled.

Zuhura I did not sense well [..]More than one month [she was not in her full sense for more than  
one month].

Layla I was unconscious, so they explained to my partner.[..] I could not hear properly and I could 
not talk properly. [..] I told them [the healthcare workers] to talk with my husband because I 
do not hear well and I did not fully understand what they were talking about.
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Theme 4. (continued)

Winnie No, I cannot explain it [what happened during her near-miss event], because I did not know what 
happened to my body.[..] Once my mind was back, I was talking nonsense which led the healthcare 
workers to give me another injection. Once I was back up, I did not asked them anything.[..] In my 
head there was nothing I felt at that time, my head was distracted, nothing was going on about any 
thinking.[..] My headache, the whole period [one month], was pain, something like a machine that 
creates a loud sound inside, so all the time I did not know anything.

Salomé They told me that problem was caused by my child, we shared one way something like that, I 
don’t remember well, because when they told me during that time my mind was not settled.[..] 
Almost for two weeks I stayed in the hospital, and after those two weeks my mind was back.

Knowledge on severe pre-eclampsia and eclampsia

Victoria The truth, I do not know how it [eclampsia] happens.[..] maybe of the high-blood pressure.
Rosemary I do not know [the cause of the complicated delivery].
Hediye The problem during delivery? To be honest, I do not know what caused it [..] the health care 

workers said that when I get pregnant that problem will back again.
Maria They [the healthcare workers] told me that I had convulsions, but I didn’t asked them any 

more about it.[..] Maybe because of pregnancy?
Ruqaiya The health care workers explained to me that high blood pressure was the major cause of 

losing the child (..)
Grace I do not know [the cause of the complicated delivery].
Zuhura I do not know [the cause of the complicated delivery].
Irene No, I do not know [..] Maybe you [the interviewer] tell me, you know what happened.
Aziza Maybe convulsions [..] They explained that I had these diseases, eclampsia, fistula and  

also convulsions.
Layla The reason, I do not know [the cause of the complicated delivery].
Winnie I do not know [the cause of the complicated delivery].
Jiona They explained to me that I got eclampsia.[..] They told me that it was caused by my 

child, I delivered a very big child,[..] They told me that the uterus was ruptured.[..] They 
[the healthcare workers] told me that for the second pregnancy it will not happen again.[..] 
They said maybe for this third pregnancy it will happen again, so I don’t understand them.

Na’imah They explained to me that I got eclampsia.[..] They told me that it was caused by my 
child, I delivered a very big child,[..] They told me that the uterus was ruptured.[..] They 
[the healthcare workers] told me that for the second pregnancy it will not happen again.[..] 
They said maybe for this third pregnancy it will happen again, so I don’t understand them.

Salomé Me? I do not have any idea what caused that problem.[…] They said to me do not worry about 
that situation it only happens once, it will never come back again [..] I did not feel bad because 
the one I saw was a doctor and what I know is that he knows well about this issue [eclampsia] 
and after he told me that this problem would never happen twice I stayed calm [..].

Subsequent pregnancies and family planning

Victoria

I did not affect it [the number of preferred children], but I planned to pause in between 
pregnancies. So not to deliver frequently. [..] I planned to have five babies.[..] I have an 
understanding [periodic abstinence] with my husband [..] He is the first to suggest that [birth 
spacing], because he saw the situation [eclampsia] happening
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Theme 4. (continued)

Rosemary I did not thought about it [how many children she would prefer].
Hediye No [she do not want more children] because that event was very big.[..] I decided to not have 

any more children, because I was already sterilized.[..] I feel bad, because of this problem I 
cannot have any more children, maybe it could repeat often, I cannot give birth any more.

Moreen I did not planned how many children I would like to have.
Maria Maybe, I do not know. [..]…I am unhappy about everything, I feel bad every day, that is why I 

feel it’s better to die. [..] Because my deliveries are complicated. When I conceive, in the first 
pregnancy the delivery process was complicated, in the second pregnancy, just normal, and 
in the third pregnancy the delivery process was complicated. [..] first I am worried, and I have 
anger [during her subsequent pregnancies and her current pregnancy]

Ruqaiya I do not plan [not planning to] to get a child. [..] The way I was suffering, physical numbness 
and high blood pressure, I felt that when I get another pregnancy I will suffer more than this 
or even die.

Grace For this time I would like to get a child, but then I think about the way I was sick. Then I do 
not feel to get another child. My husband tells me it is better to start to use family  
planning injections.

Silvia I have many thoughts [about having more children], when I was pregnant [subsequent 
pregnancy], I had thoughts.

Zuhura No [It did not affected the number of preferred subsequent pregnancies]
Irene No [It did not affected the number of preferred subsequent pregnancies]
Aziza I wanted to get a child [a subsequent pregnancy].
Bibba I want to be able to give birth
Layla No, I decided to take a break then I will continue to birth.
Winnie (..) I was planning to have four children, but due to this problem I have thoughts [what she 

meant in this sentence was: she wanted to have four children but now she ‘only’ has two, 
which gives her thoughts].

Jiona Maybe like five children I am thinking to deliver.
Na’imah (..) I am married, and inside a marriage we need a child and apart from that I also wanted 

a child. I have been waiting for a baby for long. When they [the doctors] told me that I am 
not allowed to deliver until five years later it was a very big challenge for me, although I 
accepted their advice because they were doctors and they know what they mean, I decided 
to go against it, because I am a human being and I have a child wish. So I made the decision 
to deal with faith, I prayed to God and I told my pastors and they helped me to pray together, 
I brought my problem to God and I said let me try because I am praying and also my pastors 
were praying for me. Besides, we have faith, I trust in GOD and I hope maybe he will help me. 
So I thought, if I am trying to get a baby, I will just do it with faith.

Salomé For me, it does not affect my plan, I cannot think of changing my plan.
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ABSTRACT 
Background 
Men can be essential sources of support in maternal health, even more so in case of severe 
acute maternal morbidity (SAMM), which affects 1-2% of childbearing women in low-resource 
settings. SAMM may lead to long-term repercussions for women and their families, but  men’s 
roles have only been explored in the short run. 

Methodology 
A qualitative study was conducted in Ndala, a rural area in Tabora region in Tanzania, among 
nine male partners of women who suffered SAMM six to seven years earlier. Male partners’ 
perspectives were explored through semi-structured interviews.  

Results 
Male partners played a pivotal role in finances, decision-making, and family planning and 
provided both physical and emotional support. These roles are discussed at the time of 
pregnancy, birth and in the years after that. Some men took over their female partner’s  
household duties until up to two years after birth.

Conclusions and recommendations 
After SAMM,  households may be affected in the long run. In low-income settings, male 
partners play typical male decision-making roles, but also provide care and support. Providing 
men (as well as women) with more information after SAMM on complication readiness and 
birth preparedness would enable them to extend their role in maternal morbidity prevention. 
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INTRODUCTION 
Male partners play an essential role in maternal health in low- and middle-income countries, 
especially in determining care-seeking behaviour.1 Through men’s roles in the division 
of labour, control of means and power in decision making, male involvement can improve 
maternal and newborn health, by supporting health-promoting and care-seeking behaviour.2,3 
The need for such support may become more urgent for women who suffered from severe 
acute maternal morbidity (SAMM),  i.e. ‘a woman who nearly died but survived a complication 
that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy’.3 
Obstetric complications affect 15-20% of childbirths globally, or 20 million women annually.4 
By using more restricted SAMM criteria, figures are usually lower, between 1-2% of births in 
resource-poor settings.5,6 In Tanzanian hospitals a SAMM incidence of  24 to 36 per 1,000 live 
births has been reported.7,8 Hypertensive disorders such as pre-eclampsia and eclampsia are 
among the leading causes of maternal morbidity and mortality.9 SAMM can have several long 
lasting effects; 69% of women in Morocco reported at least one medical problem eight months 
after SAMM.10 In Tanzania, more than 20% of women had post-partum depression after pre-
eclampsia or eclampsia.11 The incidence of depression in Morocco and Benin was more than 
twice as high among women with SAMM compared to uncomplicated deliveries.10,12 In these 
settings, some women also suffered from their male partner’s physical violence, promiscuity 
and resultant divorce.10 Although some studies point to these negative impact of men on 
women’s well-being after SAMM, their care and support can have an important positive effect 
on women’s long-term health and coping abilities.3,13 To our knowledge, the role of male 
partners in terms of support in the long run, more than one year following SAMM, has not yet 
been studied. Therefore, this study sought to explore the role of male partners in supporting 
women at the time of SAMM, and in the years after.

MATERIALS AND METHODS   
This is a cross-sectional qualitative study of male partners of women who were treated for 
severe pre-eclampsia and eclampsia. These women were included in a previous observational 
study about short-term outcomes of 81 episodes of severe pre-eclampsia and eclampsia in 
80 women between 2011 and 2012.14 Inclusion criteria and definitions used for severe pre-
eclampsia and eclampsia have been reported elsewhere.14

Participants were approached six to seven years after the index pregnancy. In the present 
study, demographic and obstetric characteristics of the women were noted. Male partners 
were interviewed about their experiences and accounts of the roles they played during 
and after SAMM. Partners were included if they were the same as the ones during the time 
of the index pregnancy. Exclusion criteria were age under 18 years, learning disabilities or 
significant chronic or acute physical illness when participation would have been more than 
a minor burden. 
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Setting 
Ndala is a rural area in Tabora region of Western Tanzania.15 Ndala Hospital is a faith-based 
hospital situated at the border of Nzega and Uyui districts. The majority (90%) of the area’s 
inhabitants, who are mainly Nyamwezi and Sukuma ethnic groups, are involved in farming 
and animal husbandry.15 Tabora has the highest rate of male illiteracy in the country (34%).16 
There is a patriarchal societal structure and more than a quarter of married women are in 
a polygamous relation. Less than 5% of women and 8% of men have a health insurance in 
Tabora.16 Total fertility rate is the highest in the country with 6.7.16  

Ethics approval 
Ethical approval was obtained from the ethical board of the University of Dodoma (UDOM/
DRP/134/VOL IV/41). Informed written consent was sought for all participants who could sign, 
while informed verbal consent was sought for those who could not. Participants were informed 
of the criteria for their selection for the study, objectives of the study, and that there would 
be no consequences if they chose not to participate. Consent was sought for the interview 
a) to be carried out, b) recorded and c) for anonymous quotes to be used in reports and 
publications. Participants that were found to have either physical or psychological problems 
were referred to Ndala mission hospital for review. Data were collected in participant’s homes 
or preferred convenient location. Anonymity and confidentiality have been upheld during 
sharing of information and report writing. No names or identifying information have been 
mentioned in this report. All digital information has been password protected. Paper forms 
have been securely stored by one of the research team members.

Data collection and analysis 
The original study sample consisted of a group of 80 women who were managed for severe 
pre-eclampsia and eclampsia in Ndala Hospital between July 2011 and December 2012.14 
Hospital records were used to identify and trace these women. Participants were approached 
by two local motorbike drivers/translators, co-author Ruth R. Kapanga (RRK) and Jessica A. 
Kofi, member of the research team. 

Data were managed in Excel (Microsoft Office, Redmond, WA, USA). Descriptive statistics 
were done with Epi Info™ 7 (CDC, Atlanta, GA, USA). Semi-structured interviews by the male 
partners, conducted by RRK were focused on how they saw their role during and after SAMM, 
and conducted in Swahili at participant’s home or other location chosen by them (e.g. under 
a tree near their homes), where privacy could be ensured. All interviews, ranging from 20 to 
40 minutes, were audio-recorded, transcribed verbatim in Swahili, and translated into English. 
An independent interpreter compared a random sample of three of the Swahili transcripts to 
their English translations for the second time in order to validate for consistency of translation. 
Using Atlas.ti (ATLAS.ti Scientific Software Development GmbH, Berlin, Germany), data were 
coded and analysed thematically by the interviewer (RRK); we categorised data according to 
different roles played by the male partners in terms of their care and support of women who 
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suffered from SAMM. Emerging themes from the first round of interviews yielded more topics 
to be addressed, and with their consent, four male participants were re-interviewed by phone 
to address these new topics. During this follow up, consistency with prior responses was also 
checked in order to assess  reliability of findings. 

RESULTS 
Twenty-five women could be traced. Eleven women were not together with their partner, 
either because they never married (1), divorced and currently were living alone (3) or divorced 
and remarried (7). None were widowed. Of the 21 women together with their partner, 18 
were in a monogamous relationship. Of the 14 women who lived together with the same 
male partner as the one during the index pregnancy, nine male partners (12% of the original 
number of women) were available and consented to be interviewed (Figure A). 

All participants came from Uyui and Nzega districts and lived between 2 and 87 km from 
Ndala Hospital. Characteristics of the women are summarised in Table 1.

Nine male partners were interviewed. Table 2 presents their socio-demographic profiles. 
Most had received primary or no education; all but two were farmers. All had monogamous 
marriages, and the majority had two children with their partners.

Our analysis identified five domains in which male partners played a role during and after 
SAMM, related to finances, decision-making in seeking healthcare and family planning, and 
provision of physical and emotional support. 

Figure A: selection of participants flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

All participants came from Uyui and Nzega districts and lived between 2 and 87 km from Ndala 
Hospital. Characteristics of the women are summarised in Table 1. 

   

2011/2012 cases survived 
( n = 74 ) 

26 pre‐eclampsia 
48 eclampsia 

2018 women traced 
(n = 25) 

9 pre‐eclampsia 
16 eclampsia 

2018 participants  
male partners (n = 9) 

2 female partners with pre‐
eclampsia 

7 female partners with eclampsia 

3 subsequently died 
7 moved to another region 
18 no contact information 
21 could not be traced 

11 no partner or different partner as 
2011/2012 

5 partners unavailable 

Figure A. selection of participants flowchart
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1. Role in finances
In their narratives, male partners expressed to feel responsible for their families’ financial needs.

“I was outside, and spoke to my mother [who accompanied his female partner] 
and gave her some money then left. I left money for daily use and treatment.” 

Participant 1

All described providing financial support during the period of their female partner’s SAMM up 
to recovery. Expenditures included: transport to the hospital, food and essential personal care 

Table 1. sociodemographic characteristics and obstetric history of the nine women living with the same male 
partner six to seven years after SAMM.

Characteristic N = 9

Age (yrs) Median
Min-max user

26
22-42

Education No formal
Primary
Secondary

1 (11%)
6 (67%)
2 (22%)

Type of SAMM Eclampsia
Pre-eclampsia

7 (78%)
2 (22%)

Index pregnancy – discharged with a live child Yes
No

6 (67%)
3 (33%)

Number of pregnancies following index pregnancy Median
Min-max

1
0-3

Table 2.  Profiles of male participants

Type of marriage Educational level Occupation
Number 
childrena 

Condition 
female partner

1 monogamous primary farmer 2 E
2 monogamous secondary business 2 E
3 monogamous primary farmer 2 E
4 monogamous no formal education farmer, owns a shop 3 PE
5 monogamous primary farmer 2 E
6 monogamous no formal education farmer 6 PE
7 monogamous primary farmer 7 E
8 monogamous secondary farmer, buys and sells cows 2 E
9 monogamous tertiary teacher, owns a shop 2 E

E: eclampsia; PE: pre-eclampsia 
a Number of live children together with the same male partner as the one during the index pregnancy.
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items (e.g. cloths, soap), hospital bills for their spouses or newborns, and prescribed medication. 
None of the participants indicated having insurance coverage. Ease of payment for medical 
services varied. One participant acknowledged that money could be saved to prepare for 
complications during delivery. Two male partners incurred debts to cover costs for the hospital 
stay and subsequent treatment; they borrowed money from relatives. Other participants had 
other ways of meeting financial needs, for example, selling livestock or other property: 

“So, I decided to go home and look for money. I came home and sold a cow and 
went back [to the hospital].” Participant 7

Some participants indicated that during and after SAMM, they could not ‘look for money’, 
because of frequent hospital visits and taking care of a sick person. For instance, one man 
reported that for up to two years after birth, his female partner’s health condition remained 
poor. During this period, he was therefore forced to abandon his duties regarding generating 
income, instead taking up household chores, including cooking. Thus, in these instances SAMM 
gave rise to long term financial consequences.

2. Role in decision-making: seeking healthcare 
Male partners played a decision-making role with regard to healthcare seeking and transport 
to health facilities. Some participants took their female partner to the hospital themselves, 
mostly by motorbike, and others hired a vehicle.

“She kept complaining of a headache. After the headache, I gave her 
painkillers, but later she got convulsions. It really confused me […]. In 

the morning […] my wife’s health changed. She developed convulsions. I was 
forced to call for an ambulance.” Participant 4

Several men, however, described problems in arranging transport and delays occurring on 
the road, for example, due to heavy rains. Before any complication occurred, male partners 
also took decisions concerning place of birth and accessing care. One participant indicated that 
towards the end of the pregnancy he agreed to let his female partner go to her parental home. 
Even though not taking care of her himself, he made sure she was supported at the time of birth. 

Men’s decision-making capacities are affected by lack of knowledge, sometimes causing  
delay in reaching the hospital. 

“I was thinking the convulsions occur before someone has given birth. For 
her, it happened after delivery, so it really confused me. But after reaching 

the hospital, they informed me that it was eclampsia.” Participant 4
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The men’s narratives pointed to the need for information that could help them in deciding 
how best to support their female partners. Most did not understand the cause of their female 
partner’s illness. Participant 4 had some information about eclampsia, but did not know of 
warning signs or the possibility of convulsions to occur after birth. Men sought information 
from healthcare workers (HCWs), relatives and friends. Some participants indicated that 
they had not asked about the details of the condition of their female partner, nor were they 
informed by the HCWs. Most participants said they received precautions regarding subsequent 
pregnancies. These were used to make decisions in the future, being better prepared in case 
of recurrence.

During the interviews, many participants admitted having lack of knowledge about warning 
signs before their experience with severe pre-eclampsia or eclampsia, and some showed 
keenness on getting more information on how to act in a next pregnancy.

“This eclampsia, what causes it most of the time? (…) I feel it has cleared but 
does it really clear or is it a question of time and it will reoccur?” Participant 9 

Thus, men report that they take various decisions affecting their female partners’ care, but 
appear to have a need for more information to be able to better help them. 

3. Role in decision making: family planning
Participants talked about their role in pregnancy spacing, sometimes taking the initiative, 
sometimes in a more facilitating role.

“At the hospital, say a day before we were discharged, [the doctors] sat 
down with us and explained to us about sterilisation. I felt like it was a good 
thing, but I didn’t have the means [finances] at that time. So it meant I had 
to prepare for that… Because after that incident, each one of us didn’t have 

the desire for it [children] anymore.” Participant 7

This participant had seven children with his female partner. Three months after birth, they 
went to a health centre, and she got a tubal ligation. This account shows that family planning 
relates to financial resources as well as the power to make decisions. When asked if they had 
had a specific number of children in mind when they got married one participant answered 
that their desired number of children was higher, but that life was more important leading to 
use birth control. In other accounts, the difficult choice between reproduction and protecting 
the health of the female partner was mentioned. Participant 9 was advised by neighbours to 
stop having children after his female partner suffered two stillbirths due to pre-eclampsia.
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“[Neighbours would ask] ‘Are you ready to lose your wife because of a baby? 
Then have a hysterectomy done and then you live with her just like that 

[without children].” Participant 9

He did not follow this advice, and fortunately, later his female partner gave birth to two healthy 
babies. Hence, looking at the longer run, men played an essential role in making decisions 
regarding family planning, which could support their female partner. Having experienced 
SAMM, some framed delaying or stopping childbearing as a way to promote their female 
partner’s health or even to protect her life.

4. Physical support 
During the period of SAMM, hospitalisation and immediate period of recovery, participants 
offered various forms of physical support.

“I attended to her by bringing her food. Sometimes helping her when she 
needed to relieve herself. At that point she couldn’t walk, she was relieving 

herself right in bed.” Participant 7

One participant stayed with his female partner in the hospital for two weeks. Most saw 
the need for their female partner to have a period of physical recovery after hospital discharge. 
One man allowed his female partner to decide when she felt well enough to join in the farm 
chores. Another took up his female partner’s chores for around two years:

“I took [her duties] up. Cooking for example. These children you see here just 
grew up recently. I was there [to take care of the children too]. I had too many 
thoughts [about taking on her duties]. But later I was content.” Participant 6

Through physical assistance when needed and taking over duties, male partners are seen to 
support their female partner’s physical health, for up to two years after childbirth. 

5. Emotional support
Support was not merely physical. When asked whether, and in what ways, they offered their 
female partner emotional or psychological support during  SAMM, most did not explicitly state 
that they provided emotional support. Nevertheless, it could be inferred that they did so from 
their narratives.
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“Support was to stay close to her. Stay with her and observe how she was 
faring on.” Participant 3

Most participants were present during the time of SAMM, hospitalisation and recovery. 
One participant, whose female partner had experienced a stillbirth as a result of eclampsia, 
encouraged his spouse by telling her that other women have suffered worse complications. 
This participant, who is a high school teacher, also thought that discussing permanent family 
planning methods with his female partner at a time they did not have any child would “mess 
her up psychologically”. He kept his feelings of worry and concern from his female partner 
as a way of supporting her, trying to ease her psychological stress. According to him, this 
strategy helped since she was able to overcome her grief, conceive and deliver two children  
safely afterwards.

The accounts show that by offering companionship, comforting and withholding painful 
information, emotional support was offered, even though they did not explicitly call it as such.

DISCUSSION
We identified five themes that male partners discussed. First, male partners feel responsible 
for accessing and controlling financial resources. In addition to direct costs (hospital fees), 
men and women encountered various indirect costs and loss of income. Earlier studies in 
Burkina Faso described severe and long-lasting economic consequences for women and their 
households following SAMM.17,18 These indirect costs are difficult to target with increasing 
the uptake of insurances or reimbursement programs, since these only pay for direct costs. 
In African settings, it is common for men to be financial providers of the family, and we found 
that several men indeed take responsibility for financial needs when SAMM occurs.19 Men’s 
ability to fulfil their financial role may be limited, especially when after SAMM they also take 
on caring duties. Women are described to have three roles in society: reproduction, productive 
work and work undertaken at a local community settlement level.20 Because of the importance 
of women in development, this triple role can be used in gender planning to identify practical 
and strategic needs. Storeng et al. describe how women’s productive role may interfere with 
their reproductive role and general well-being after SAMM.18 They describe how some women 
resume work activities after a SAMM experience at the expense of restorative rest or chronic 
illness, ensuring short-term economic survival, but potentially interfering with recovery.18 Our 
study, focused on the male perspective, found that men also have multiple gender roles which 
can interfere with eachother. Notably, in their narratives the men discussed supporting their 
female partners. However, their control over finances and decision-making can be a barrier for 
the women to access healthcare.13 Women around Ndala strive for financial independence by 
having their own income sources to achieve greater independence within their marriage, as 
well as more autonomy in the decision-making process within their household.21 

Decision-making related to healthcare-seeking, the second theme, is based on prior 
information, especially from HCWs. Thus, by improving men’s knowledge, maternal health 
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after SAMM may be enhanced. This has been advocated in other areas of maternal health, 
but this study shows the high relevance of informing couples after SAMM.22 Other studies 
about the role of men in African countries have sometimes observed lack of interest in 
women’s health issues, discouraging from revealing pregnancy in early gestation and 
unfamiliarity with warning signs, or embarrassment to accompany their wife to antenatal 
clinic visits.1,13 Our results show that men who have stayed with their female partners, may 
not be representative of all men, but they wanted to take responsibility for them in time of 
complications. The experience of the life-threatening situation their female partner was in, as 
well as the long-term consequences can be the logical reason for this motivation.  

A study in northern Tanzania showed that men had little interest in family planning issues, 
the third theme,  but considered themselves key decision-makers regarding child spacing and 
decision on the number of children.22 In their narratives some men considered contraception 
a way to allow their female partner to recover, using contraception as method of support. 
The use of ‘modern’ contraceptives, however, is not common in Tabora region; 21% among 
currently married women compared to 32% at national level.16 This is mostly due to local 
preferences since unmet need for contraception is 22%.16 According to the 2015 Tanzania 
Demographic and Health Survey, the average desired family size in Western Tanzania is 
almost six children.16 Hence, it is understandable that one participant thought that discussing 
permanent family planning methods with his partner without having a child would make her 
unhappy. In general, perinatal deaths are common in SAMM, and in our original sample of 
81 episodes of (pre) eclampsia the perinatal death rate was 30%.14 This means long-term 
effects after SAMM are not only because of persistent maternal illness but also because of 
the perinatal loss in childbearing.23 

Lastly, men are seen to support their female partners physically and emotionally. 
Male partners described companionship and comforting their female partner, even to 
the point of withholding information. This was, however, often not called emotional support 
in the interviews, perhaps due to language or cultural barriers. As such, both the experience of 
emotional and psychological distress and forms of emotional or psychological support following 
SAMM deserves a more in-depth exploration, with investigation into its cultural, linguistic and 
educational components. This may lead to greater understanding on how, and to what extent, 
such emotional and psychological matters are culturally embedded and manifested, and what 
this implies for the development of culture-responsive interventions. 

Almost half of the women (11/25, 44%) were not together anymore with the same male 
partners as during the SAMM-complicated pregnancy. Divorce as a consequence of SAMM has 
been described before.24 Female-led households are not unusual, in LICs in general and Ndala 
in particular.20,21 Van Vuuren’s thesis explores the differences in livelihood strategies between 
male-headed households and different types of female-headed households (unmarried, 
separated and widowed) around Ndala.21 In this study, 58% of a total of 120 households were 
headed by a male, with on average a larger total household size. 

Although our study was not aimed to asses delays in receiving quality maternal health 
care, the three phases of delay as described by Thaddeus and Maine, and the possible role of 
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men, are easily recognised in the accounts of the participants.25 Lack of knowledge of danger 
signs appeared to contribute to the first phase of delay, the decision to seek healthcare. 
Strategies to increase men’s knowledge, birth preparedness and complication readiness, are 
important to reduce delays and seem particularly welcomed by these participants.25,26 After 
seeing the consequences of SAMM in their families, they might be more motivated to increase 
their knowledge. A study from rural  Rukwa in Tanzania showed that birth preparedness was 
low among expecting couples, but higher after having had a prior preterm birth.27 Better 
information and communication during antenatal care (ANC), involving women and their male 
partners will likely be an effective method to reduce the first delay.26 Our study focussed on 
the period following birth, but a recent study in Tanzania found only half of the male partners 
attending ANC visits, and HIV testing was cited as a reason not to attend.28  

Delays during the second phase, identifying and reaching health care facilities, occurred 
when a smaller facility could not give adequate care. Participants also talked about problems 
finding transport or reaching the hospital, living up to 87km of Ndala. Ndala Hospital has 
no maternity waiting home, and for women without relatives living close to the hospital, 
the construction of such a building could ensure less delay in reaching the hospital.29 Another 
strategy could be to offer community-saving transport schemes, although in their narratives 
men did not specifically mention costs of transport as a barrier to reach healthcare.13 A recent 
study into maternal mortality in India with eclampsia as the main cause of death found that 
the major contributors were phase 1 and 2 delays.30

Further studies are necessary to investigate if couples separate more often after SAMM 
and the experiences of these divorced couples. More studies are also needed to evaluate 
strategies for involving men and increasing complication readiness and birth preparedness. 
Based on earlier studies identifying barriers, we recommend such strategies  to be gender 
transformative, by increasing both men’s and women’s decision-making power.2,13,20,21,28,31

Strengths and limitations 
Only nine couples from the original 74 could be traced and were available for this study. These 
low numbers and possible selection bias limits the results. However, this study shows that 
long-term follow-up in a low-resource setting is possible and our study is the first to report on 
male partners after SAMM, years after the event. Another strength is that participants were 
found far from Ndala Hospital; the furthest participant lived 87 kilometres away. Other studies 
have excluded patients that live far away because of logistical reasons, while people living 
far from hospital have different perspectives to add.17 We did not include a control group, so 
the findings cannot be compared to male partners of women who did not experience SAMM. 
Furthermore, this study relies on self-reported results, and participants may have given 
answers that they felt were desirable. This is inevitable (and indeed women too would provide 
socially desirable responses if asked about their male partner’s social support). The only way 
to go round that is to do long-term ethnographic research, but we wanted to study how men 
see their roles and it is also valuable to gain insight into what is considered socially desirable. 
The number of interviews (9) was determined by the availability of male partners, not of data 
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saturation. Interviews were conducted with men who have stayed with their female partners 
since the time of SAMM, which means results cannot be extrapolated to the male partners 
who are not together. It could well be that men who left or were left by their female partner 
were less concerned with their health. Unfortunately, the three male partners in a polygamous 
relation (out of 21 together with the same partner), were not available for interview and only 
monogamous male partners were interviewed.

It can be concluded that male partners play an essential role in maternal well-being in 
the field of decision-making, finances and family-planning. They support their female partners 
during their recovery, physically as well as emotionally. Their role starts during pregnancy and 
extends in the long term. Up to two years after SAMM, some men are seen to take over their 
female partner’s duties, with financial repercussions to the household. After SAMM, they feel 
responsible for their female partner’s health. Because of the risk of recurring complications 
in subsequent pregnancies and the motivation of these men, we recommend strategies to 
improve maternal health by increasing birth preparedness and complication readiness to pay 
specific attention to involve male partners of women who have experienced SAMM. 
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ABSTRACT
Most medical research is conducted in high-income countries and results may not apply to 
low- and middle-income countries. Some expatriate physicians combine clinical duties with 
research. We present global health research conducted by Dutch medical doctors in Global 
Health and Tropical Medicine in low- and middle-income countries and explore the value of 
their research.

We included all research conducted in the last 30 years by medical doctors in Global Health 
and Tropical Medicine in a low- and middle-income country, resulting in a PhD thesis. Articles 
and co-authors were found through Medline. More than half of the 18 identified PhD theses 
concerned maternal health and obstetrics, and the majority of the research was conducted 
in low-income countries, mostly in rural hospitals. Over 70 local co-authors were involved. 
Different aspects of these studies are discussed. 
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INTRODUCTION 
Most medical scientific research is conducted in high-income countries (HICs).2,3 Evidence 
from these studies needs to be appropriately interpreted.4 Some conclusions are universally 
applicable, but external validity depends on the setting. This means that insights from 
research in HICs often need local validation elsewhere. Even though attention to conducting 
research in low- and middle-income countries (LMICs) is increasing, it is still not a priority.2,5-7 
Several expatriate physicians from HICs fill some of the gaps in human resources for health in 
LMICs.8,9 In addition to their clinical, managerial and teaching responsibilities, many expatriate 
physicians also conduct medical scientific research, generally aiming to improve the local 
quality of care, and less so, to contribute to advances in medical knowledge, experience and 
practice. Because of the growing attention in regard to health research capacity in LMICs in 
recent years,2,5,10 including the role of local co-authors7,11 we will elaborate on the added value 
of studies of expatriate physicians.

In this paper, we studied Dutch expatriate physicians, specifically medical doctors in Global 
Health and Tropical medicine (MDs GHTM, Box 1), to explore the contribution of this group of 
experts in building an evidence base relevant to LMICs. To include a clearly defined group of 
research and to include only larger projects, we focused on research resulting in a PhD thesis. 

METHODS
Our inclusion criteria were: PhD theses published by an MD GHTM (Box 1), conducted 
between 1988-2018, while clinically working in an LMIC, as defined by the World Bank Country 
Classification (https://datahelpdesk.worldbank.org/knowledgebase/articles/906519). Eligible 
theses were identified using repositories of Dutch universities, the archives of the NVTG  
(Box 1) and the archives of the Working Party International Safe Motherhood and International 
Reproductive health (www.safemotherhood.nl). Other working parties and sections of 
the NVTG were contacted at an annual conference and by contacting key-informants for 
further information. 

To double-check whether all theses had been found, we placed an enquiry in 
the NVTG newsletter approaching all 800 members. The seven people that responded provided 
information on on-going current research and no new PhD theses were mentioned.

To find out whether PhD researches resulted in publications with local co-authors, we 
checked PubMed (https://www.ncbi.nlm.nih.gov/pubmed/). Co-authors were considered to 
be local researchers according to their affiliations and other contributions. 

RESULTS
The work of a total number of 114 researchers was reviewed for eligibility (Figure 1).

Eighteen MDs GHTM published a thesis that met the inclusion criteria (Table 1). All theses 
were completely available, either in print or electronic. Most (n=10) studies were in the field 
of maternal health and obstetrics, some of those being part of the Safe Motherhood series of 
PhD theses (https://safemotherhood.nl/publicaties-safe-motherood-serie/).12-20 Studies were 
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In 1907 a small group of medical doctors founded the Netherlands Society for Tropical Medicine 
and International Health (NVTG) originally focusing on improving health care in (former) colonies –  
countries now classified as LMICs (www.ntvg.org). Since the late 1960s, the NVTG has offered 
a training programme for MDs with ambitions to work in LMICs, with a focus on clinical practice and 
strengthening of health systems. The previously named ‘Tropical doctor training programme’ has 
evolved to the current training of two clinical terms (9-12 months) in obstetrics and gynaecology, 
surgery, or paediatrics; a course (three months) on Global Health and Tropical Medicine; and a clinical 
term (six months) in an LMIC. Around 20-30 such Dutch MDs GHTM graduate each year. Typically, these 
doctors work for a few years in a remote setting in an LMIC, responsible for clinical tasks, as well as 
teaching, supervision, and management. 

Box 1. Dutch medical doctors in Global Health and Tropical Medicine and the Netherlands Society for Tropical 
Medicine and International Health1

include only larger projects, we focused on research
resulting in a PhD thesis.

Methods

Our inclusion criteria were: PhD theses published by an
MD GHTM (Box 1), conducted in 1988–2018, while

clinically working in an LMIC, as defined by the
World Bank Country Classification (https://datahelp-
desk.worldbank.org/knowledgebase/articles/906519).
Eligible theses were identified using repositories of
Dutch universities, the archives of the NVTG (Box 1)
and the archives of the Working Party International
Safe Motherhood and International Reproductive
health (www.safemotherhood.nl). Other working par-
ties and sections of the NVTG were contacted at an
annual conference and by contacting key-informants
for further information.

To double-check whether all theses had been found,
we placed an enquiry in the NVTG newsletter
approaching all 800 members. The seven people that
responded provided information on ongoing current
research and no new PhD theses were mentioned.

To find out whether PhD research resulted in publi-
cation with local co-authors, we checked PubMed
(https://www.ncbi.nlm.nih.gov/pubmed/). Co-authors
were considered to be local researchers according to
their affiliations and other contributions.

Results

The work of a total number of 114 researchers was
reviewed for eligibility (Figure 1).

EighteenMDsGHTMpublished a thesis that met the
inclusion criteria (Table 1). All theses were completely
available, either in print or electronic. Most (n¼ 10)
studies were in the field of maternal health and obstet-
rics, some of those being part of the Safe Motherhood
series of PhD theses (https://safemotherhood.nl/publica-
ties-safe-motherood-serie/).12–20 Studies were conducted in

Research by Dutch physicians 
in LMIC

114 27 excluded: scientific publications only, no thesis:
• 10 Not MD GHTM
• 15 MD GHTM
• 2 not done while working as an MD GHMT

PhD thesis 

87
69 excluded:

• 22 before 1988
• 47 not done while working as an MD 

GHMT 
PhD thesis  by MD 
GHTM 1988-2018

18

Figure 1. Flow chart selection research.

Box 1. Dutch medical doctors in Global Health

and Tropical Medicine and the Netherlands

Society for Tropical Medicine and International

Health11

In 1907, a small group of medical doctors founded
the Netherlands Society for Tropical Medicine and
International Health (NVTG) originally focusing on
improving healthcare in (former) colonies – coun-
tries now classified as LMICs (www.ntvg.org).
Since the late 1960s, the NVTG has offered a train-
ing programme for MDs with ambitions to work in
LMICs, with a focus on clinical practice and
strengthening of health systems. The previously
named ‘Tropical doctor training programme’ has
evolved to the current training of two clinical terms
(9–12 months) in obstetrics and gynaecology, sur-
gery or paediatrics; a course (three months) on
Global Health and Tropical Medicine; and a clinical
term (six months) in an LMIC. Around 20–30 such
Dutch MDs GHTM graduate each year. Typically,
these doctors work for a few years in a remote set-
ting in an LMIC, responsible for clinical tasks, as
well as teaching, supervision and management.

44 Tropical Doctor 50(1)

Figure 1. Flow chart selection research.

conducted in five low-income, three lower-middle-income and two upper-middle-income 
countries. The 18 theses resulted in 125 Medline-indexed articles, which were co-authored by 
>70 local colleagues. 

DISCUSSION
Our search identified 18 theses successfully defended in the past 30 years by MDs GHTM in 
LMICs, which resulted in the approval of a doctorate. Differences depending on the setting 
have been identified.

Studies in LMICs are usually conducted in academic settings and dissemination of 
the results is limited, which results in a knowledge gap in non-academic hospitals. In LMICs, 
differences between small hospitals and large tertiary centres can be substantial. Additionally, 
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rural hospitals serve a different population. This means that the clinical reality in small rural 
hospitals in LMICs can be very different from the evidence base and that research from these 
hospitals is important to create local evidence and improve clinical practice. Unfortunately, for 
the reasons mentioned above, these results again cannot be easily generalised. It is important 
that settings are comparable when results are used in a different setting. 

Most MDs GHTM whose research was included in this study were posted in rural district 
hospitals. Hence, they were in a good position to conduct research to fill the knowledge gap 
in non-academic settings in LMICs. Typically, they stayed in these hospitals for a longer period 
(often three years), which allowed them to understand the local setting, (public) health specifics 
and to identify local research needs. Most doctors included in our study were supported by 
supervisors and funders in their country of origin. They were able to establish local research 
partnerships, make a locally relevant research plan and complete this. Methodology, statistics 
and evidence-based medicine are part of the training of Dutch MD training, and the GHTM 
programme contains specific course-material on qualitative research methods and research in 
LMICs. This is useful when working together with local doctors and non-physicians with less 
experience in conducting research. 

In most of the included studies, local health care workers also collaborated resulting, in 
co-authorship. Our results show >90 local participants, many of whom had no experience 
in research. It is hoped that these local health workers were enthused about using scientific 
research to evaluate and improve their clinical practice. In this way, expatriate physicians 
might have contributed to sustainable medical research capacity building,2,30,31 acting as 
research mentors.32 Further research might look into this in more depth. Some of the research, 
mostly recent, was started by local research institutions and involved a large number of local 
field researchers.19,26-29 As well as encouraging research, involving local co-authors shows 
authorship parity,33,34 and has been advocated as a requirement for HIC researchers publishing 
studies conducted in LMICs.11 Local ownership of the studies can be encouraged by answering 
locally formulated research questions, by involving staff and by direct implementation 
of the recommendations of the studies. This will lead to improving the quality of care in 
the hospitals where the studies were conducted and democratisation of science.15  Expatriate 
physicians with clinical experience in both settings (an HIC as well as an LMIC) provide a good 
starting point to conduct research, as they have easy access to study populations. Mirror-
studies comparing HICs with LMICs, for example on maternal mortality14-16,18 prove useful for 
both settings. The typical outsider perspective can be helpful in audit-studies.35-37 Qualitative 
or mixed-methods studies are appropriate types of research when little previous research is 
done, and new ideas are explored.38,39 The expatriate physician appeared to be well suited 
for implementation research, studying how to implement new techniques, such as best 
ultrasound scanning techniques, often having worked with these techniques previously in an 
HIC.27,40 This type of research is of lower-level evidence than randomised controlled trials and 
meta-analyses from HICs. However, the relevance of such studies is undisputed, and the results 
can be immediately used in the local setting to improve quality of care. New knowledge thus 
generated could in many cases also easily be translated to other low-resource settings. Besides 
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being useful for the setting in which the research is conducted, lessons may be learned for 
HIC settings. This is especially the case for diseases which are rare in HICs such as malaria 
and measles in pregnancy,27,41 eclampsia and uterine rupture,36,42 and procedures such as 
symphysiotomy,21 which are more difficult to study in HICs. Some theses have demonstrated 
a direct improvement of care,36 and implementation of evidence-based practices, such as 
audits.15,16 The practice of delayed cord clamping has been adopted into HIC guidelines.43,44 
About the lasting effects in the local setting after the thesis is completed, less is known. 

Challenges cited by MDs GHTM in their theses were concerned with involving local health 
care workers too busy with clinical duties to engage in research as well as obtaining grants for 
relatively small studies which may seem redundant for funders without knowledge of LMIC 
settings. Other problems mentioned were getting local (ethical) clearance and difficulties 
when expensive tests (sometimes unavailable in LMICs) were needed. Implementing results 
into practice is a challenge for all research, but was also mentioned. 

We have shown that small-scale research in low-resource settings may give useful new 
insights. It is important that policymakers and funding agents realise that this type of research 
is important in complementing research of high level of evidence in HICs. This paper shows 
that some Dutch expatriate physicians extend their role in their clinical field to research and 
we recommend continuing stimulating research and offering research methodology as a part 
of their training programme.45-47

We purposefully included only research by MDs GHTM resulting in a PhD. Since we only 
included 18 theses, which is a selection of all research by expatriate physicians, the sample 
might not be representative in all aspects. However, this group is well described, and for 
the discussion, we doubt whether a larger sample would change our conclusions. The role of 
PhD researchers in global health research has been described before.48

CONCLUSION
In the last 30 years, different types of studies in LMICs have been done by MDs GHTM, resulting 
in 18 PhD theses. Most of the studies are in the field of maternal health and obstetrics, and >70 
local colleagues were involved as co-authors. Expatriate physicians are in a unique position to 
conduct scientific research in an LMIC setting, in addition to their clinical and other tasks. This 
is of added value to the setting where the research is done, as a way of quality improvement 
and by building research capacity in remote areas. The country of origin of the expatriate 
physician benefits, as well as the physicians themselves.
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GENERAL DISCUSSION 
In this thesis, studies are presented that aimed to improve the understanding of different 
aspects of quality of care in a rural hospital in Tanzania. Worldwide, there has been a steady 
improvement in health indicators in maternal and neonatal health during the time of 
the Millennium Development Goals (MDGs).1 However, the targets of maternal or neonatal 
mortality reduction have not been met, and huge disparities exist between and within 
countries.2 The targets for 2030, laid down in the Sustainable Development Goals (SDGs) are 
even more ambitious and challenging.3,4 

MAIN FINDINGS
In chapter 1, we introduced the WHO model ‘quality of care’ as the framework for this 
thesis. Main findings and their relevance are discussed in the context of this framework. 
This framework is designed to guide improvement of the quality of care. Research is not 
a specific part of this framework, but if knowledge gaps exist about evidence-based practices 
or implementation, research is needed. 

For this reason, we added research as an overarching theme in an adapted version of 
the framework, which also underlines the importance of evidence in identifying ways to improve 

Figure 1. adapted WHO Quality of Care Framework for maternal and newborn health5
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and implement quality of care. This framework divides the process of care into provision and 
experience of care. The studies in this thesis concern both domains of the process of care. In 
addition, we also looked at medical doctors in global health and tropical medicine and (MDs 
GHTM) and the role they can play in improving the quality of care (which can concern all 
domains of the framework). 

Provision of care
The studies in the first part were done because local questions about evidence-based practice 
could not be answered through a literature search. Although the studies are relatively small 
and have methodological limitations due to their retrospective nature, they were done to offer 
new insights which can be used in Ndala hospital as well as comparable rural hospitals.

The study presented in chapter two is the first study that describes a group of women with 
eclampsia this large in detail. Because of the high incidence, many large cohorts of eclampsia 
in low-income countries (LICs) exist.6-11 However, these are all conducted in tertiary centres, 
and usually, outcomes are retrospectively collected from delivery logbooks without much 
extra information and a high chance of incomplete data. A notable exception is a study from 
Afghanistan using direct observations in 11 cases of eclampsia and 18 of pre-eclampsia.12 In our 
study, patient records were used directly after discharge, allowing a complete set of data instead 
of using delivery or admission logbooks. Because pre-eclamptic women were also included, 
the in-hospital ratio between pre-eclampsia and eclampsia in a low-income setting was also 
determined. Pre-eclampsia is seen in less than half the number of women with eclampsia, 
much less than in high-income countries (HICs).13 This different distribution of hypertensive 
disorders of pregnancy (HDP) could reflect a different aetiology in our African setting, but is 
more likely the result of limitations in diagnosing pre-eclampsia resulting in a lower detection 
rate and possible progression to eclampsia.14 In a high-income setting, asymptomatic women 
with pre-eclampsia can be detected during regular antenatal care (ANC) visits. Eclampsia 
gives apparent symptoms that are usually a reason to seek immediate care, which means that 
even in settings with low ANC attendance, most women will be diagnosed. The importance of 
attending ANC in preventing eclampsia can also be assumed because of the different timing 
of eclamptic attacks: compared to high-income settings, eclampsia occurred more often 
antepartum.15-17 Concerning treatment, this study made clear that induction of labour is safe 
and often quick. For Ndala hospital, the results show that severe hypertension was often not 
treated well: only 5% of women received intravenous antihypertensive drugs, while 65% of 
the 81 women in our study had a clear indication because they had severe hypertension or 
even hypertensive crisis. Of the 31 women with hypertensive crisis, blood pressure was not 
adequately treated after 24hrs in eight (26%).

The study presented in chapter three is the first study examining the role of antenatal 
corticosteroid therapy (ACT) in a rural hospital in an LIC. ACT, which is administered to women 
with imminent preterm birth, can reduce neonatal mortality significantly and potentially 
save millions of babies every year.18,19 ACT has long been assumed to be useful in low-income 
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settings, and it was advised to focus on implementation studies because studies to confirm 
the usefulness of ACT in LICs would be unethical.20 This view changed when a large trial showed 
that ACT did not decrease neonatal mortality and might even be dangerous.21 This trial was 
conducted mostly in health centres, including women predominantly (77%) with preterm 
labour. Our study was a retrospective study; worse outcome after ACT could be caused by bias. 
However, our study found that women who received ACT in our hospital are not comparable 
with either the large ACT trial in health centres in LICs, but also not comparable to other 
trials from HICs. Women with imminent preterm birth do not arrive in time in the hospital 
to receive ACT or are not identified as such. ACT used for iatrogenic preterm birth (preterm 
induction of labour on maternal indications like severe pre-eclampsia and eclampsia) is 
associated with risks for mother and child. Our study showed that delaying termination 
of pregnancy to complete the 48hr course of ACT is dangerous; 20% of babies died when 
childbirth was postponed. Although our study was not appropriate to determine the exact 
reasons why ACT is not effective in an LIC-setting, possible explanations can be found in three 
major differences between the settings: the first is that identifying women with the right 
gestational age to benefit from ACT provides a challenge in LICs, thereby exposing too many 
women and their children unnecessary to the possible harmful effects of ACT and diluting any 
positive effect. The second reason is the danger of corticosteroids for women and children 
in a setting where infection cannot be excluded, combined with the dangers of delaying 
childbirth without being able to monitor the foetal condition. The last reason is that ACT helps 
to reduce pulmonary problems in preterm babies, but this will only help these babies if other 
life-threatening conditions associated with preterm birth, such as infection, hypoglycaemia 
and hypothermia can be treated as well. Like many other interventions, ACT should not be 
implemented as a single intervention to improve perinatal health. Rather, the whole health 
system needs to be improved. A recent study showed a positive effect of a bundle of care, 
consisting of ACT, maternal and neonatal antibiotics and prevention of hypothermia in two 
large hospitals in Tanzania.22 The authors advised this low-cost care bundle to be implemented 
nationwide. We cautioned the authors that the positive effect of ACT in this trial might be 
because of the combination of interventions, but warned that this positive effect might not be 
applicable to smaller hospitals with different standards of neonatal care and possibly different 
characteristics of the women and their neonates.23 

The study presented in chapter four describes diagnosing ectopic pregnancy (EP) in a rural 
hospital in an LIC. The diagnostic properties of abdominocentesis were never described 
before, although the procedure is mentioned in textbooks for care in LICs,24 and is commonly 
used in Ndala. The study showed that pelvic ultrasound is superior in detecting ruptured EP 
early. However, there is a place in the diagnostic flowchart for abdominocentesis to detect 
ruptured ectopic pregnancy in women with abdominal distension. The procedure seems safe 
and is sensitive. This means a suspicion can be confirmed without unnecessary delay and 
costs of ultrasound. This may not seem relevant to high-income settings, but is a relevant 
finding supporting cost-effective and safe care. The practical diagnostic flowchart, presented 
in chapter four can be used in comparable settings.
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The study presented in chapter five concerns caesarean section (CS) techniques and 
complications in an LIC. In LMICs, a dilemma exists because of the trade-off between the unmet 
need for CS and the growing number of unnecessary CSs.25 In women in LMICs who already 
have given birth by CS once, risks of repeat CS are increased, as well as risks of a trial of labour 
(TOL) or vaginal birth after caesarean section (VBAC).26,27 Maternal mortality after CS in Africa 
is 50 times higher than in HICs, mostly due to anaesthesia complications and haemorrhage.28,29 
For a TOL, the risk of uterine rupture and haemorrhage are higher in LICs, especially when birth 
takes place without an SBA.30 These risks obviously can best be avoided by preventing the first 
CS. However, the technique of CS can be important to reduce risks of repeat CS by preventing 
the formation of adhesions and to reduce risks of TOL by optimising the strength of the uterine 
scar. No clear advantage is shown of any of the techniques that are commonly used31,32. Our 
study was based on a local research question and is an example of how an expatriate physician 
can help local doctors in doing research. The observation of local staff that closing the bladder 
peritoneum after CS prevents the formation of adhesions could not be confirmed. In this 
retrospective study - with the risk of different kinds of bias - there was no effect on adhesion 
formation of closing the bladder peritoneum (or other differences in techniques concurrently 
practised by surgeons who close the bladder peritoneum). This study also found that a midline 
lower abdominal incision was associated with more (or more bothersome) adhesions during 
repeat CS. Unlike in Ndala Hospital where low transverse incisions are predominantly 
performed, midline incisions were the most common type of incision when CS was performed 
in a different hospital (95%). This is the first study that has examined the relation between 
midline incision and adhesion formation. All other studies on adhesions are performed in 
settings where a midline incision is obsolete. Increased chance of adhesions after a midline 
incision is not the only disadvantage: this incision is more painful, causes more blood loss, and 
has higher risks of wound infection and incisional herniation.33 Our study draws attention to 
the fact that this incision-type is a common technique in Tanzania and other LICs.34 This may be 
due to the WHO advice that midline incisions are easier to perform under local anaesthesia,35 
even though CS is almost always performed under locoregional (spinal) or general anaesthesia. 
Another reason could be that some general doctors in Tanzania only perform CSs infrequently 
and midline incisions are a general technique suited for different types of abdominal surgery 
while transverse incisions only give access to the pelvis. Because of the clear advantages of 
transverse incisions and the short learning curve,34 this should be the standard incision.

The studies related to the domains on the left side of the framework, described in chapters 
two to five, underline the importance of critically looking at available evidence and its 
applicability in a given local setting. It is not necessary to duplicate all evidence to every setting 
in time-consuming and expensive trials. However, by comparing baseline characteristics of 
the women, as well as the health system, it can be assessed whether available evidence is 
likely applicable. If observational research can show that the results of an HIC study are likely 
applicable in LMICs as well, a costly and time-consuming trial is not necessary (and unethical). 
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An important other aspect of the provision of care is facility readiness.36-39 Although not 
specifically studied in this thesis, it is an important part of provision of care and needs to be 
mentioned here. For the relevant treatments studied in these chapters, we did not report 
shortages, for example of magnesium sulphate or antihypertensive drugs. One exception is 
a woman with ectopic pregnancy, who needed referral to another hospital because of shortage 
of intravenous fluids. Not surprisingly, lack of confidence in facility readiness (the provision of 
care on the left side of the framework) leads to more women experiencing insufficient quality 
of care (the right side of the framework).40

EXPERIENCE OF CARE
The studies in the second part (chapter six and seven) show that by using the contact 
information from ANC and hospital records after six to seven years, one-third of the women 
could be traced. While this may seem low from the perspective of quantitative studies, this 
is a sufficient number of women for qualitative research. These women were included in 
the 2011-2012 study described in chapter two, but the follow-up study was not conceived at 
that time, so no extra contact information or phone numbers were asked. The Dodoma Ethical 
registration board permitted to contact these women for the studies in chapter six and seven, 
but they had to be located through the standard hospital information only, which is limited 
(see figures 2 and 3). 

Since locations in Tanzania cannot be identified by addresses or postal codes, it took 
time to find the right location. Some women had moved to another region, which is another 
reason follow-up could not be 100%. An alternative to locating the homes of the women is 
telecommunication. Although in Tabora 37% of women and 56% of men aged 15-49 years own 
a mobile phone,41 mobile phone numbers are usually not registered on the women’s records, 
making this impossible in these studies.
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The study presented in chapter six is the first study to describe the long-term effects 
on women with severe acute maternal morbidity (SAMM). A mixed-methods approach was 
used to study the long-term consequences of severe pre-eclampsia and eclampsia. Women 
with a history of HDP are at higher risk of developing hypertension in later life,42 but to our 
knowledge, this has never been confirmed in an African population. Our study has shown 
a large number of women with hypertension (29% of 25 women and even higher in those who 
had suffered from pre-eclampsia, more than twice as high as in the reference group). This 
shows that medical follow-up of these women is essential in order to check for and control 
hypertension and prevent future cardiovascular events.43 Other long-term consequences, 
such as the lasting impact, worries and limitations in functioning are probably not specific 
to (pre-)eclampsia but pertain to SAMM in general. SAMM is thought to occur in 1-2% of 
births in LIC,44,45 but in specific hospital settings, figures are much higher, up to 20% in sub-
Saharan Africa.46 Also, these consequences are relevant to be considered in women after 
experiencing SAMM and detection of these late effects should be part of a follow-up visit six 
weeks after giving birth. A follow-up visit six weeks after delivery is recommended by WHO 
but is very uncommon in Tanzania, and in Tabora region specifically.41 During such a postnatal 
check, which must include blood pressure measurement to detect persistent hypertension, 
any questions about what happened during SAMM, cause and risks of reoccurrence can be 
discussed. This will likely decrease worries and increase birth preparedness and complication 
readiness in next pregnancies which may lead to higher institutional birthrates,47 and lower 
risks of SAMM.48
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The study presented in chapter seven is the first study which focuses on long-term 
consequences of SAMM in the male partner (and by extension, the whole household). Some 
studies have highlighted the negative effects of male partners’ power in decision-making.49,50 
This study found that male partners who have stayed with their wives six to seven years after 
SAMM are committed to supporting their wives. They are seen to take over household duties 
for up to two years after giving birth, which has negative financial consequences for the family. 
Although this study was not aimed to assess delays in receiving quality maternal health care, 
the three phases of delay as described by Thaddeus and Maine,51 and the possible role of 
men, are easily recognised in their accounts. Lack of knowledge of danger signs appeared to 
contribute to the first phase of delay and the decision to seek healthcare. Strategies to increase 
men’s knowledge, birth preparedness and complication readiness, which are important 
to reduce delays,51,52 seem particularly welcomed by male partners. This is important for 
strategies of male involvement in maternal healthcare since women who have experienced 
SAMM have a higher chance of reoccurrence and should be targeted in their next pregnancy. 
After seeing the consequences of SAMM in their families, men may be more motivated to 
increase their knowledge. A study in the Tanzanian rural region of Rukwa showed that birth 
preparedness was low among expecting couples, but higher after having had a prior preterm 
birth.53 Better information and communication during ANC, involving women and their male 
partners, will likely be an effective method to reduce the first phase of delay.52 Our study 
focussed on the period following childbirth, but a recent study in Tanzania found only half of 
the male partners attending ANC visits, and HIV testing was cited as a reason not to attend.54 
A study in Tanzania showed that early ANC visits were associated with better-perceived care.55 
Delays during the second phase, identifying and reaching health care facilities, occurred 
when a smaller facility could not give adequate care. Participants in this study also talked 
about problems finding transport or reaching the hospital, living up to 87km of Ndala. Ndala 
Hospital has no maternity waiting home (MWH), and for women without relatives living 
close to the hospital, the construction of such a building could ensure less delay in reaching 
the hospital 56. MWHs are accommodations within easy reach of health centres or hospitals 
that provide maternity care. Women, especially those at high risk of complications or living 
far from hospitals, are encouraged to spend the last weeks of their pregnancies here.56 MWHs 
can increase facility based childbirth and improve equity by improving outcomes in women 
in hard-to-reach areas.57 Another strategy could be to offer community-saving transport 
schemes.50 A study into maternal mortality in India with eclampsia as the main cause of death 
found that the major contributors were phase 1 and 2 delays.58 Delay in receiving adequate 
and appropriate treatment (third phase delay) was present as well, for example, when signs 
and symptoms were not identified or managed properly, similar to our original study in  
chapter two. 

EXPATRIATE PHYSICIANS AND THE WHO FRAMEWORK
The study presented in the third part (chapter eight) is about the role of expatriate physicians, 
MDs GHTM in improving the quality of care. The other six studies are examples of how one 
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MD GHTM can contribute to the quality of care by studying the process of care. This chapter 
is ‘meta-research’ about examples by other MDs GHTM. MDs GHTM were previously known 
in the Netherlands as tropical doctors and their work used to focus more on clinical and 
managerial tasks. In recent years, with the new name and new insights in developmental 
aid, their tasks are described to shift more to education, research and capacity building.59 
In the last two decades, Dutch policy has also changed from traditional developmental aid 
towards economic partnership, with no budget for tropical doctors (and their training).60 Since 
the foundation of the formal MD GHTM training, there has been no government funding for 
years because the MDs GHTM “do not benefit Dutch healthcare”.61 This shows that Dutch 
politicians ignore globalisation trends and the need for “obstetric ectoscopy”,62 and is precisely 
why the training of doctors in global health is important for Dutch society, which is inevitably 
part of the global community. Recently Dutch politicians have decided to allocate funds for 
the MD GHTM training.

Essential in any relation between visitors from HIC and local people from LMICs is equality.63 
This applies to global health research as well, which has been described as often neo-colonial 
in nature.64 There has been growing attention for “safari” research: short-term research 
projects driven by visiting researchers.65,66 But even when research is done collaboratively, 
issues with authorship and inclusion exist. Less than half of all authors of health research in 
Africa were from the country of the paper’s focus.67,68 MDs GHTM are also visitors, but the long 
period of living working in an LMIC can result in a more equal collaboration. There is a need 
for research in LMICs and a shortage of researchers, and HIC experiences and connections 
of MDs GHTM can contribute to this, but local stakeholders should always be involved. MDs 
GHTM can have a role in all eight domains of the WHO framework. MDs GHTM can help local 
HCWs to provide care in accordance with the latest evidence-based practices. They have had 
training in evidence-based medicine and often recently finished an academic curriculum with 
easy access to new evidence. They have working experience in an HIC, where often the latest 
findings are the soonest adopted. Research gaps can be identified, and as seen in chapters two 
to five, MDs GHTM, together with local HCWs, can start local research. The second and third 
domain (actionable information systems and functional referral systems) are not discussed 
in this thesis and were also not subject of the studies of MDs GHTM that were included in 
chapter eight. However, a role for MDs GHTM is not difficult to imagine. With experience in 
a country with up to date technology in healthcare and a high-quality referral system, MDs 
GHTM can be of help in the introduction or enhancement of these systems in an LIC. 

Experience of care; effective communication, respect and dignity and emotional support 
are not domains where MDs GHTM have specific expertise. However, most research and 
experience about effective patient-doctor communication is from HICs and these experiences 
can be taken to low-resource settings by expatriate physicians. Disrespect and abuse are 
common in Tanzania,69,70 and an essential unfavourable determinant of uptake of healthcare.71 
It is less common in HICs and much less normalised,72 so here the outsider perspective of 
the MD GHTM can be useful to identify and correct forms of disrespect and abuse.
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Domains seven and eight, human and physical resources, are more in the field of 
the traditional role of ‘tropical doctors’. Although there is no research on the added value 
of expatriate physicians working for a more extended period in a resource-poor setting, MDs 
GHMT are competent and motivated doctors to assist the people most in need in a global 
crisis in human resources for health, especially since few Tanzanian doctors are interested 
in working in rural areas.73 Most MDs GHTM will go back to work in the Dutch healthcare 
system, taking with them their global experience in improving quality of care. They have 
all-round clinical experience, which can be important in a setting where there are increasingly 
subspecialists and fewer generalist specialists. MDs GHTM have learned to work creatively 
with limited means and are used to reduce unnecessary interventions and costs. 

THE WAY FORWARD
Our studies were conducted to improve the quality of care in Ndala. The results did alter 
clinical practice. The pre-eclampsia protocol has changed so that hypertension can be 
controlled quicker with effective oral drugs when possible.74 Iatrogenic preterm birth is not 
delayed to administer ACT, and more doctors were trained to perform (pelvic) ultrasound and 
use transverse incisions during CS. Advice to promote a follow-up visit after SAMM is awaiting 
implementation. We hope that the results from our studies are used to change practice in 
similar hospitals after being available in open access journals.

Because of the limited health research infrastructure in LMICs,75 collaboration with HICs 
can be of added value, and MDs GHTM are well suited to contribute. This collaboration needs 
to be demand-driven and locally-led.76 When evidence-based practices have been identified, 
the next step is implementation in a plan-do-check-act cycle. Guidelines need to be up-to-
date, but the existence of relevant guidelines does not ensure their use.77 Many factors play 
a role at the levels of the health system and providers concerning the implementation of 
evidence-based practices.78 However, barriers in implementation can be overcome; results 
of quality improvement projects in Ghana and Tanzania show the potential of upscaling  
successful projects.79-81 

Van de Kamp has studied the effect of expatriate doctors working during short missions 
in LICs.82 Unfamiliarity with local customs and disruption of the usual hospital procedures and 
priorities result in low acceptance by local HCWs. This study warrants caution when it comes 
to short missions and calls for further research for other expatriate doctors, for example, those 
who stay longer, such as MDs GHTM or relief aid. 

Initiatives to implement electronic medical records systems (EMRSs) have existed for almost 
two decades and aim to support and improve clinical care and research.83,84 These systems are 
shown to be feasible and beneficial in rural settings in African countries.85 The successful use 
of EMRSs and sustainability were enhanced by local control of funds, academic partnerships 
and local technological support. With a functioning EMRS, the answers of some of the research 
questions posed in this thesis could have been answered with relative ease. This experience 
can be an extra argument for implementing EMRSs. There is an initiative for a Tanzanian 
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patient-based health record which can be installed on the person’s mobile phone (https://
memoyo.org/). Perhaps in the future, data from these electronic medical records can also be 
used for research. 

This thesis has shown the added value of research by MDs GHTM in different domains 
of the process of care. The ‘quality of care’ framework could be used in the training of MDs 
GHTM so that all domains can be subject to quality of care projects. 
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RECOMMENDATIONS FOR CLINICAL CARE 
•	 The use of midline lower abdominal incisions for CS are not recommended, and transverse 

incisions should be part of medical training. 

•	 National guidelines should acknowledge that evidence is not applicable to every setting 
and make distinctions in guidelines between settings (for example, small rural hospitals or 
large tertiary care centres).

•	 More research collaboration between HIC and LIMC researchers.76

•	 To implement EMRSs. For Ndala, this may not possible technically, but in other settings, it 
might be feasible.

•	 Recording people’s phone numbers or mobile numbers of relatives can assist in clinical 
care when follow-up information is warranted to reduce unnecessary and sometimes time-
consuming and costly visits to the hospital. 

•	 Implementation of evidence-based practices using a plan-do-check-act cycle.  

RECOMMENDATIONS FOR FUTURE RESEARCH 
•	 results from chapter three and four should be confirmed in larger studies, preferably 

randomised controlled trials. WHO started a large trial to determine whether ACT is of 
benefit in an LMIC-hospital-setting.86

•	 in case of previous CS, the safety of TOL and repeat CS is probably depending on the setting 
and should be the subject of further studies. In Ndala, a prospective cohort study is 
currently underway to determine the safety of both options in this setting. 

•	 although there is rising evidence on SAMM as subject for audit, effects on the quality of 
care are not often studied. An implementation study has started in Ndala. 

•	 effects on the quality of care and health outcomes of MDs GHTM and other expatriate 
doctors working for a more extended period (> 6 months) in LMICs.

•	 feasibility and uptake of late postnatal checks (>2 weeks after birth) in low-resource settings.

•	 local representation in global health research is low, and local co-authors often are placed 
in less prominent author positions.67 A qualitative study is needed to examine how local 
(co-) authors experience to be “stuck in the middle”.

•	 when locally driven research questions take more than a few years to study, MDs GHTM 
who are involved can share or hand over their part to local researchers or their MD GHTM 
successor after their clinical term is over.  
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SUMMARY
Every year over 300,000 pregnant or recently delivered women die. Almost all these deaths 
are in low- and middle-income countries (LMICs) and more than 60% occur in sub-Saharan 
Africa. The 6 million perinatal deaths are distributed similarly. Tanzania in East-Africa has 
a high maternal and neonatal mortality. Even though these figures have improved in recent 
decades, the progress was not enough to achieve the global Millennium Development Goal 
on maternal mortality and without acceleration will not be enough to meet the Sustainable 
Development Goals. In Tanzania, rural areas have the worst health indicators, while the majority 
of the population lives here. This thesis aims to improve the understanding of different aspects 
of quality of care in a rural hospital in Western Tanzania. 

Chapter 1 provides a general introduction, illustrating the setting where the studies are 
performed, explains the WHO quality of care framework and introduces the aims and scope 
of the thesis 

The thesis consists of three parts, Part 1 contains four studies concerning maternal and 
neonatal outcomes in a rural setting, and the results are compared to the literature, which 
consists mostly of studies done in different settings (chapter 2-5). Part 2 consists of two 
follow-up studies about the women that were included in the study in chapter 2 and could be 
traced six to seven years later. This kind of long-term follow-up is uncommon in LMICs. Both 
chapters explore the long-term effects of severe acute maternal morbidity (SAMM) (chapter 
6 and 7). Part 3 evaluates the impact of expatriate physicians improving the quality of care in 
LMICs (chapter 8).

Chapter 2 concerns eclampsia and severe pre-eclampsia, which are among the most 
important causes of maternal mortality worldwide. Eclampsia was the most common cause of 
maternal death in Ndala Hospital in the years before this study. In this retrospective cohort study, 
55 cases of eclampsia and 26 cases of severe pre-eclampsia were recorded. Six women died of 
eclampsia. Hypertension was treated with intravenous drugs in 5% of women. Of the women 
who were not yet in labour, in the majority (78%) labour was induced. Birth was spontaneous 
in 67%, of women. Perinatal deaths occurred in 30% of women with eclampsia and 27% of 
women with severe pre-eclampsia. This study shows that improvement in the treatment of 
hypertension in pregnancy is necessary. Induction of labour was shown to be safe but should 
start sooner after admission. Outcomes, such as case fatality and the proportion of women 
having postpartum convulsions, were different from studies from high-income (HICs) but 
comparable to tertiary settings in LMICs.  

In chapter 3, a secondary analysis of the study of chapter 2 was done to compare 
the characteristics and outcomes of women who received antenatal corticosteroid therapy 
(ACT) to other settings. In HICs, ACT has been shown to reduce neonatal morbidity and 
mortality if given in case of preterm birth. It has been assumed that ACT would be useful 
in LMICs, and focus of the research was on broader implementation of this treatment. 
Unexpectedly, a 2014 study in low-income countries (LICs) could not find a positive effect 
and even demonstrated harm in the group of women receiving ACT. That study was done 
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at the community and primary healthcare level with the most common indication for ACT 
being suspected preterm onset of contractions. Since these findings seem dependent on 
the setting, we wanted to know more about ACT in a hospital in an LIC. Our study showed that 
threatening iatrogenic preterm birth (for maternal disease like pre-eclampsia) was the only 
indication for ACT. Uncertain gestational age leads to overtreatment in 38% for babies over 
2.5kg (who are unlikely to benefit). In the group of 12 women receiving ACT, there was a higher 
incidence of perinatal death, partly caused by a higher risk of intrauterine death. Comparing 
the study in the community and primary healthcare levels in LICs and our study in a hospital to 
research from HICs identified three possible explanations for worse outcomes in LICs: unclear 
gestational age leading to a dilution of any positive effect, risks of postponing childbirth when 
foetal wellbeing is difficult to monitor and a higher risk of neonatal mortality of causes which 
are treatable in HICs.    

Chapter 4 concerns diagnosing Ectopic Pregnancy (EP) in a rural hospital in an LIC. EP was 
diagnosed in 88 women. Only in 47% of women was EP suspected by the clinician admitting 
the woman. This doctor’s delay caused a relatively low number (65%) of women getting 
surgery within 24 hours. After their surgery, women diagnosed by ultrasound (64%) received 
fewer units of blood and had less often severe anaemia than women who were diagnosed with 
abdominal aspiration (abdominocentesis). This is the first study to report on this procedure, 
where blood is demonstrated in the peritoneal cavity. Together with a positive urine pregnancy 
test, this is suggestive for EP. Although less sensitive than ultrasound to detect intra-abdominal 
haemorrhage, in women with a large haemoperitoneum, this procedure can be useful to 
quickly confirm a suspected EP. 

In chapter 5, a retrospective case series, we determined factors associated with adhesions 
at a second caesarean section (CS) in 80 women. CS is the most common surgical procedure 
worldwide and the incidence is rising. Adhesion formation increases maternal morbidity during 
a repeat CS. The research question was formulated by local staff who had observed a relation 
between the closure of the peritoneum and the presence of adhesions. This observed relation 
could not be determined, but an association with adverse neonatal outcome (14 vs 6%, 
not significant) in women with severe adhesions was noted. The only risk factor for severe 
adhesions was the technique of a midline skin incision, which is rarely used in Ndala, but was 
common in women who had their first CS in another hospital. 

Chapter 6 describes the long-term effects of 24 women that were included in the study 
in chapter 2 and could be traced six to seven years later. A quantitative part consisted of 
questionnaires and blood pressure measurements and showed a high prevalence of depressive 
feelings and anxiety and a higher chance of hypertension compared to a reference population 
without (pre-)eclampsia. In semi-structured interviews, the perceived consequences of 
the women were noted, who reported effects on body functions, reproductive life course and 
limitations in daily functioning, which were shown to be long-lasting. A late postnatal care visit 
is advised to discuss their complicated childbirth, chances of recurrence (in our cohort 20%) 
and family planning and for early detection of hypertension and depression. 
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In chapter 7, a qualitative study reports the role of male partners of the women of  
chapter 6. The perspectives of nine male partners were explored in semi-structured interviews.  
Male partners indicated to play an important role in finances, decision-making, and family 
planning and provided both physical and emotional support. Some men took over their female 
partner’s household duties until up to two years after childbirth. This study shows the positive 
role male partners can play after SAMM, and recommendations are made to provide men with 
more information on complication readiness and birth preparedness. 

Chapter 8 is a bibliographic study and analysis of research projects of Dutch medical 
doctors in global health and tropical medicine (MDs GHTM). A total of 18 PhD theses were 
analysed, with 125 Medline indexed articles co-written by more than 70 local colleagues. Most 
of the studies concerned maternal health and obstetrics and the majority of the research was 
conducted in low-income countries, mostly in rural hospitals. These results show that MDs 
GHTM can play a role in filling the research gap in these rural hospitals.

Chapter 9 consists of a discussion of the most important findings in the context of recent 
literature, using the WHO framework on quality of care. This thesis shows the importance of 
comparing factors influencing the quality of care in a low-income setting with the literature 
base. If no literature is available on comparable settings, local research can add valuable 
insights which can be used to improve the quality of care. The next step is implementation, 
with the use of best-practices and possibly implementation-research. MDs GHMT can be of 
added value in different domains of the process of care.
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SAMENVATTING
Jaarlijks overlijden meer dan 300.000 zwangere of net bevallen vrouwen. Bijna al deze vrouwen 
sterven in lage- en middeninkomenslanden (low- and middle-income countries, LMIC’s), 
waarvan meer dan 60% in Sub-Sahara-Afrika. De 6 miljoen perinatale overlijdensgevallen zijn 
op dezelfde manier verdeeld. Ook het Oost-Afrikaanse Tanzania kent een hoge maternale en 
neonatale mortaliteit. Ondanks het feit dat deze getallen de afgelopen decennia verbeterd 
zijn, was die vooruitgang onvoldoende om de millenniumdoelstelling voor maternale sterfte 
te halen en zonder snellere vooruitgang zullen de duurzame ontwikkelingsdoelen niet gehaald 
worden. Plattelandsgebieden hebben in Tanzania de slechtste gezondheidsindicatoren, 
terwijl de meerderheid van de populatie hier leeft. Dit proefschrift heeft als doel het begrip 
te verbeteren van de verschillende aspecten van kwaliteit van zorg in een plattelandsziekenhuis 
in het westen van Tanzania.

Hoofdstuk 1 is een algemene introductie en illustreert de setting waarin de studies zijn 
verricht, introduceert het kader over kwaliteit van zorg van de WHO en geeft het doel en 
de strekking van dit proefschrift.

Dit proefschrift bestaat uit drie delen. Deel 1 bevat vier studies over maternale en 
neonatale uitkomsten in een plattelandssetting, waarbij de resultaten worden vergeleken met 
de literatuur, die vooral bestaat uit studies die gedaan zijn in andere settings (hoofdstuk 2-5). 
Deel 2 bestaat uit twee follow-up studies van de vrouwen die geïncludeerd waren in de studie 
in hoofdstuk 2 van dit proefschrift en gevonden werden voor vervolgonderzoek zes tot zeven 
jaar later. Dit soort lange-termijn follow-up wordt weinig gedaan in LMIC’s. Beide hoofdstukken 
van dit deel (hoofdstuk 6 en 7) onderzoeken de langetermijneffecten  van ernstige acute 
maternale morbiditeit (SAMM). Deel 3 evalueert de impact van buitenlandse artsen die met 
onderzoek proberen de kwaliteit van zorg te verbeteren in LMIC’s (hoofdstuk 8).

Hoofdstuk 2 gaat over eclampsie en pre-eclampsie, wereldwijd twee van de belangrijkste 
oorzaken voor maternale mortaliteit. In de jaren voorafgaand aan deze studie was eclampsie 
de meest voorkomende oorzaak voor moedersterfte in Ndala Hospital. In deze retrospectieve 
cohortstudie worden 55 gevallen van eclampsie en 26 van pre-eclampsie beschreven. Zes 
vrouwen overleden als gevolg van eclampsie. Hypertensie werd met intraveneuze medicijnen 
behandeld bij 5% van de vrouwen. Van de vrouwen die nog niet waren bevallen werd bij 
de meerderheid (78%) de baring ingeleid. Er was een spontane bevalling bij 67% van de vrouwen. 
Perinatale sterfte trad op bij 30% van de vrouwen met eclampsie en 27% van de vrouwen met 
ernstige pre-eclampsie. Deze studie laat zien dat het nodig is de behandeling van hypertensie 
te verbeteren. Het inleiden van de baring was veilig, maar zou sneller na opname moeten 
starten. Wanneer bijvoorbeeld gekeken werd naar het sterfecijfer en naar de verdeling van 
convulsies antepartum en postpartum, bleek dat de uitkomsten significant verschillend waren 
met hoge-inkomenslanden (high income countries, HIC’s), maar vergelijkbaar met tertiaire 
centra in LMIC’s. 

In hoofdstuk 3 werd een secundaire analyse verricht van de studie uit hoofdstuk 2 om 
de karakteristieken en uitkomsten te vergelijken van vrouwen die antenatale corticosteroïd 
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behandeling (antenatal corticosteroid therapy, ACT) kregen, waarbij de Tanzaniaanse setting 
afgezet werd tegen andere settings. Studies hebben bewezen dat in HIC’s bij dreigende 
vroeggeboorte ACT neonatale morbiditeit en mortaliteit kan verlagen. Er werd vanuit gegaan 
dat ACT ook nuttig zou zijn LMIC’s en onderzoek was er vooral op gericht om ACT in deze 
landen beter te implementeren. Onverwacht kon een studie in lage-inkomenslanden (low-
income countries, LIC’s) in 2014 geen positief effect van ACT aantonen, maar juist meer kans 
op schade. Deze studie werd vooral verricht in de gemeenschap en in gezondheidscentra 
en de meest voorkomende indicatie voor ACT was de verdenking op premature contracties. 
Aangezien deze uitkomsten afhankelijk lijken van de setting wilden we meer weten over ACT 
in een ziekenhuis in een LIC. Onze studie liet zien dat de enige indicatie voor ACT dreigende 
iatrogene vroeggeboorte was (op maternale indicatie, zoals pre-eclampsie). Door de onbekende 
zwangerschapsduur werd 38% van de baby’s overbehandeld (met een geboortegewicht van 
meer dan 2,5kg is het onwaarschijnlijk dat ACT zin heeft). In de groep van 12 vrouwen die 
ACT kregen was er een grotere kans op perinatale sterfte, deels door de grotere kans op een 
intra-uteriene vruchtdood. Wanneer de resultaten van onze studie in een ziekenhuis in een 
LIC worden gecombineerd met de resultaten van de studie die vooral in de gemeenschap en in 
gezondheidscentra werd verricht, en wanneer deze combinatie vervolgens wordt vergeleken 
met de studies die in HIC’s zjin verricht, zijn er drie mogelijke oorzaken voor de slechtere 
resultaten in LIC’s: de onzekere zwangerschapsduur leidt tot een verdunning van een positief 
effect, het uitstellen van de bevalling om ACT te geven is gevaarlijk als de foetale conditie niet 
goed gecontroleerd kan worden en er is een grotere kans op neonatale sterfte door oorzaken 
die in HIC’s behandelbaar zijn.

Hoofdstuk 4 gaat over het diagnosticeren van extra-uteriene graviditeiten (ectopic 
pregnancies, EP’s) in een plattenlandziekenhuis in een LIC. EP werd vastgesteld in 88 vrouwen. 
Bij slechts 47% van die vrouwen werd aan een EP gedacht toen de vrouw werd opgenomen. 
Hiermee vertraagde de arts het proces en dat was de reden dat maar 65 vrouwen binnen 
24 uur geopereerd werden. Na de operatie kregen vrouwen waarbij de diagnose was 
gesteld met echografie minder vaak een bloedtransfusie en deze vrouwen hadden minder 
vaak ernstige anemie dan vrouwen die werden gediagnosticeerd met abdominale aspiratie 
(abdominocentese). Dit is de eerste studie naar de waarde van de procedure van abdominale 
aspiratie, waarbij intraperitoneaal bloed wordt aangetoond. In combinatie met een positieve 
zwangerschapstest in de urine is dit suggestief voor EP. Hoewel minder sensitief dan echografie 
om een intra-abdominale bloeding aan te tonen kan deze procedure nuttig zijn om snel een 
verdenking van EP te bevestigen bij vrouwen met een groot haemoperitoneum. 

In hoofdstuk 5, een retrospectieve case series, bepaalden we factoren die samenhangen 
met adhesies bij een tweede sectio caesarea (caesarean section, CS) bij 80 vrouwen. Een CS is 
de meest verrichte chirurgische procedure wereldwijd en de incidentie stijgt.  Adhesieformatie 
vergroot de kans op maternale morbiditeit tijdens een repeat CS. De onderzoeksvraag van deze 
studie was geformuleerd door lokale medewerkers die een relatie hadden bemerkt tussen 
het sluiten van het peritoneum en het optreden van adhesies. Dit verband kon niet worden 
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bevestigd, maar een associatie viel op tussen vrouwen met ernstige adhesies en een slechtere 
neonatale uitkomst (14% vs 6%, niet significant). De enige risicofactor voor het optreden van 
ernstige adhesies was de techniek van een mediane huidincisie. Deze techniek werd zelden 
gebruikt in Ndala, maar wel bij vrouwen die hun eerste CS in een andere ziekenhuis hadden 
gehad.

Hoofdstuk 6 beschrijft de langetermijneffecten bij 24 vrouwen die geïncludeerd waren 
in de studie van hoofdstuk 2 en die gevonden konden worden zes tot zeven jaar later. Een 
kwalitatief onderdeel bestond uit vragenlijsten en bloeddrukmetingen en liet een hoge 
prevalentie van depressieve en angstige gedachten zien en een hogere kans op hypertensie 
vergeleken met een referentiegroep van vrouwen na ongecompliceerde bevallingen. In 
semi-gestructureerde interviews werden de ervaren consequenties van deze vrouwen 
besproken. Zij gaven lichamelijke klachten aan, effecten op hun reproductieve levensloop en 
beperkingen in het dagelijks functioneren en deze hielden lang aan. We adviseren een late 
postpartumcontrole voor het nabespreken van de gecompliceerde bevalling, het bespreken 
van de kans op herhaling (in ons cohort 20%) en of anticonceptie gewenst is. Hypertensie en 
depressie kan dan vroeg opgespoord worden.

In hoofdstuk 7, rapporteert een kwalitatieve studie over de rol van mannelijke partners 
van de vrouwen in hoofdstuk 6. De perspectieven van negen mannelijke partners worden 
uitgediept in semi-gestructureerde interviews. Mannelijke partners gaven aan een belangrijke 
rol te spelen bij financiële zaken, besluitvorming en anticonceptie en het verlenen van fysieke 
en emotionele steun. Sommige mannen namen huishoudelijke taken van hun vrouwelijke 
partners over tot twee jaar na de bevalling. De studie laat de positieve rol zien die mannen 
kunnen vervullen na SAMM en er worden aanbevelingen gedaan om mannen meer informatie 
te geven over anticipatie op complicaties en voorbereiding voor de bevalling. 

Hoofdstuk 8 is een bibliografische studie en analyse van onderzoeksprojecten van 
Nederlandse artsen internationale gezondheidszorg en tropengeneeskunde (medical doctors 
in global health and tropical medicine, MD’s GHTM). In totaal 18 proefschriften werden 
geanalyseerd, met 125 artikelen in Medline geschreven in samenwerking met meer dan 70 
lokale collega’s. De meeste studies gingen over maternale gezondheid en verloskunde en 
de meerderheid van de onderzoeken was verricht in LIC’s, vooral in plattelandsziekenhuizen. 
De resultaten van deze studie laten zien dat MD’s GHTM een rol kunnen vervullen om het 
tekort aan onderzoek in deze plattelandsziekenhuizen op te vullen.

Hoofdstuk 9 bestaat uit een discussie van de belangrijkste bevindingen in de context 
van recente literatuur, gebruikmakend van het WHO-kader over kwaliteit van zorg. Dit 
proefschrift laat zien dat het belangrijk is lokale factoren, die de kwaliteit van zorg in een 
lage-inkomenssetting bepalen, te vergelijken met reeds bestaande literatuur. Als er geen 
literatuur is over vergelijkbare settings, kan lokaal onderzoek waardevolle inzichten opleveren 
die de kwaliteit van zorg kunnen verbeteren. De volgende stap is implementatie, met behulp 
van beproefde methodes en eventueel implementatieonderzoek. MD’s GHTM kunnen 
toegevoegde waarde hebben in de verschillende domeinen van het zorgproces. 
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MUHTASASI
Kila mwaka wanawake zaidi ya 300,000 hupoteza maisha kutokana na sababu zinazotokana 
na uzazi. Karibu vifo hivi vyote hutokea katika nchi zenye kipato cha chini na cha kati na zaidi 
ya asilimia 60 hutokea katika nchi za Afrika Kusini mwa Jangwa la Sahara. Mgawanyo wa vifo 
milioni 6 vya watoto huenea kwa namna vivyo hivyo. Tanzania inakabiriwa na vifo vingi vya 
kina mama na vya watoto wachanga. Maeneo ya vijijini yana viashiria vibaya zaidi vya hali ya 
afya, wakati idadi kubwa ya watu wanaishi huko. Tasnifu hii inakusudia kuongeza uelewa wa 
maeneo mbalimbali ya ubora wa huduma katika hospitali mojawapo iliyopo vijijini Magharibi 
mwa Tanzania.

Sura ya 1 inatoa utangulizi wa jumla, ikionyesha mazingira ambapo utafiti umefanyika, 
inaelezea mfumo wa shirika la afya duniani (WHO) juu ya ubora wa utunzaji.

Sura ya 2 inahusu ugonjwa wa kifafa cha mimba (eclampsia) na dalili za hatari kuelekea 
kifafa cha mimba (pre-eclampsia), ambavyo ni kati ya sababu kubwa za vifo vya wanawake 
vitokanavyo na uzazi ulimwenguni. Kifafa cha mimba ilikuwa sababu iliyozoeleka kusababisha 
vifo vya akina mama katika Hospitali ya Ndala katika miaka iliyo tangulia kabla ya utafiti huu. 
Katika utafiti huu kwa kipindi kilichotangulia, kesi 55 za kifafa cha mimba na kesi 26 za akina 
mama wenye dalili za hatari kuelekea kifafa cha mimbazilisajiriwa. Wanawake sita walikufa 
kwa kifafa cha mimba. Utafiti huu unaonyesha kuwa uboreshaji katika matibabu ya kupanda 
kwa shinikizo la damu wakati wa mimba ni muhimu. Kuanzishwa kwa uchungu wa uzazi kwa 
akina mama wenye tatizo hilo ilionekana kuwa salama ingawa inapaswa kuanza mapema mara 
tu baada ya kulazwa hospitalini. 

Katika sura ya 3, utafiti ulifanywa ili kulinganisha sifa na matokeo kwa wanawake waliopatiwa 
matibabu ya dawa aina ya corticosteroid (ACT). ACT imeonyeshwa kupunguza madhara ya 
mwili na vifo kwa watoto wachanga ikiwa itatolewa kwa mama mjamzito aliyepata uchungu 
kabla ya mimba kukomaa. Utafiti wetu ulionyesha uchungu wa mapema uliotokana na sababu 
za kitabibu (kwa ugonjwa kwa mama mjamzito kama dalili hatari za kifafa cha mimba) ilikuwa 
ndiyo sababu pekee ya kutoa ACT katika hospitali yetu. Ukosefu wa uhakika wa umri wa mimba 
upelekea matibabu ya akina mama wengi zaidi ya inavyotakiwa. Katika kundi la wanawake 12 
waliopatiwa ACT, kulikuwa na kuwango kikubwa cha matukio ya vifo vya watoto wachanga, 
vilivyosababiwshwa kwa kiwango fulani na hatari kubwa iliyopo ya mtoto kufia tumboni.  

Sura ya 4 inahusu utambuzi wa mimba iliyotunga nje ya mfuko wa uzazi katika hospitali 
iliyo mazingira ya kijijini katika nchi ya kipato cha chini. Tatizo hili la mimba nje ya mfuko wa 
uzazi liligundulika kwa wanawake 88. Ni asilimia 47 tu ya wanawake hao ndio tatizo lilifikiriwa 
na tabibu wakati wa kulazwa. 65% tu ya wanawake ndio walipata upasuaji ndani ya masaa 24.

Katika sura ya 5, tulitambua visababishi vinavyopelekea kugandamana kwa tishu ndani 
ya tumbo kwa wanawake 80 wakati wa kufanyiwa upasuaji wa mara ya pili wa kutoa mtoto 
tumboni. Upasuaji kwa mama wajawazito ndio njia hasa ya kawaida ulimwenguni kote na 
kiwango kinaongezeka. Kugandamana kwa tishu tumboni uongeza madhara ya afya kwa mama 
anapofanyiwa upasuaji mara ya pili. Swali la utafiti huu lilitengenezwa na wafanyakazi wa eneo 
husika ambao waligundua kuwepo kwa uhusiano kati ya ufungaji wa ngozi ya ndani ya tumbo na 
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uwepo wa kugandamana kwa tishu ya ndani. Sababu ya uhusiano huu haikuweza kuthibitishwa. 
Kihatarishi cha pekee kilichopelekea kugandamana ilitokana na mbinu iliyotumika kukata ngozi 
katikati ya tumbo. 

Sura ya 6 inaelezea athari za muda mrefu kwa wanawake 24 takribani miaka sita mpaka 
saba baada ya ujauzito ulioathiriwa na kifafa cha mimba. Kulikuwa na kiwango kikubwa cha 
hali ya huzuni na wasiwasi na uwezekano mkubwa wa kupanda kwa shinikizo la juu la damu 
ikilinganishwa na kundi la wanawake ambao mimba zao hazikukumbwa na dalili za kuelekea 
kifafa cha mimba. Wanawake walieleza athari katika utendaji wa mwili, maisha ya mfumo wa 
uzazi na mapungufu katika utendaji wa kila siku, ambayo yalionekana kuwa ya muda mrefu. 
Hudhurio la kuchelewa kuchunguzwa afya la baada ya kujifungua linashauriwa ili kujidili 
matatizo wakati wa uzazi wao, uwezekano wa kujirudia (katika kundi letu ilikuwa asimilia 20) 
na uzazi wa mpango na kuweza kugundua mapema kupanda kwa shinikizo la juu la damu na 
msongo mawazo. 

Katika sura ya 7, tunaongelea jukumu la wenzi wa kiume wa wanawake katika sura ya 6. 
Ilidhihirika kwa wenzi wa kiume kuwa na jukumu muhimu katika maswala ya kifedha, kufanya 
maamuzi, na uzazi wa mpango na walitoa msaada wa kimwili na kimhemko. Baadhi ya 
wanaume waliyabeba majukumu ya kifamilia ya wenzi wao wa kike hadi kufikia miaka miwili 
baada ya kujifungua. 

Sura ya 8 ni uchambuzi wa miradi ya utafiti iliyoendeshwa na madaktari wa Uholanzi katika 
fani ya afya ulimwenguni na matibabu ya kitropiki (MDs GHTM). Jumla ya miradi 18 ya utafiti 
ilichambuliwa, na makala 125 ziliandikwa kwa ushirikiano na wataalamu zaidi ya 70 wazawa 
wa eneo husika. Tafiti nyingi zilihusu afya ya mama na uzazi na utafiti mwingi ulifanywa katika 
nchi zenye kipato cha chini, haswa katika hospitali zilizopo vijijini. 

Sura ya 9 ina mjadala wa matokeo muhimu zaidi katika muktadha wa fasihi za hivi karibuni, 
kwa kutumia mfumo wa WHO juu ya ubora wa utunzaji. Tasnifu hii inadhihirisha umuhimu wa 
kulinganisha maswala yanayoathiri ubora wa utoaji huduma katika mazingira ya kipato cha 
chini pamoja na fasihi iliyopo. MDs GHMT wanaweza kuwa kna msaada katika vikoa tofauti vya 
mchakato wa utoaji huduma.
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LIST OF ABBREVIATIONS
ACT  antenatal corticosteroid therapy
ANC  antenatal care
BEmOC   basic emergency obstetric care
BP  blood pressure
CEmOC   comprehensive emergency obstetric care
CFR   case fatality rate
CS   caesarean section
CTG   cardiotocography
EMRS  electronic medical records systems
EP  ectopic pregnancy
GA  gestational age
HCW  healthcare worker
HDP  hypertensive disorders of pregnancy
HIC  high-income country
HIV  human immunodeficiency virus
IM  intra-muscular
IV  intravenous
LIC  low-income country
LMIC  low- or middle-income country
MD GHTM medical doctor in global health and tropical medicine
MDG  millennium development goal
MWH  maternity waiting home
PE  pulmonary embolism
PPH  post-partum haemorrhage
PNC  postnatal care
PTSD  posttraumatic stress disorder
SAMM  severe acute maternal morbidity
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TB  tuberculosis
TOL  trial of labour
UK  United Kingdom
VBAC  Vaginal birth after caesarean section
WHO   World Health Organization
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SAFE MOTHERHOOD
The Dutch Working Party ‘International Safe Motherhood and Reproductive Health’ aims to 
contribute to improvement of the reproductive health status of women around the globe, 
in particular by collaborating with local health workers (http://www.safemotherhood.nl). 
The Working Party is part of both the Dutch Society of Obstetrics and Gynaecology (NVOG) 
and the Dutch Society for International Health and Tropical Medicine (NVTG). The activities 
that are undertaken under the umbrella of the Working Party can be grouped into four pillars: 
education, patient care, research and advocacy.

Research activities are undertaken by (medical) students, Medical Doctors International 
Health and Tropical Medicine and many others. Some research activities develop into PhD-
trajectories. PhD- candidates all over the world, Dutch and non-Dutch, work on finding locally 
acceptable and achievable ways to improve the quality of maternal health services, supervised 
by different members of the Working Party. Professor Jos van Roosmalen initiated the Safe 
Motherhood Series, which started in 1995.

The Safe Motherhood Series
Safe motherhood: The role of oral (methyl)ergometrin in the prevention of postpartum 
haemorrhage. (Akosua N.J.A. de Groot), Nijmegen, 1995

Safe motherhood: Perinatal assessment in rural Tanzania. (Gijs E.L. Walraven), Nijmegen, 1995

Safe motherhood: Confidential enquiries into Maternal Deaths in the Netherlands, 1983-1992. 
(Nico W.E. Schuitemaker), Leiden, 1998

Safe motherhood: Confidential enquiries into Maternal Deaths in Surinam. (Ashok S. Mungra), 
Leiden, 1999

Safe motherhood: Reproductive health matters in rural Ghana. (Diederike W. Geelhoed), 
Leiden, 2003

Safe Motherhood: Vaginal birth after caesarean section in Zimbabwe and The Netherlands 
(Wilbert A. Spaans), Amsterdam AMC, 2004

Safe Motherhood and Health systems research: Health care seeking behaviour and utilisation 
of health services in Kalabo District (Jelle Stekelenburg), VU University Medical Centre, 
Amsterdam, 2004

Safe Motherhood. Enhancing survival of mothers and their newborns in Tanzania (Godfrey 
Mbaruku), Karolinska Institute, Stockholm, Sweden, 2005
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en assistenten werkt samen in een stimulerend klimaat waar kwaliteit van zorg én onderzoek 
centraal staan. Ook de verpleging, verloskundigen en physician assistants vormen een 
bijzondere groep, die trouw naar alle promotiefeestjes komt. Wie weet willen jullie ook wel 
naar Groningen afreizen. 

Als AIOS van buiten, was ik vaak de enige assistent die niet was opgegroeid als MMC-kindje. Doordat 
mijn promotieonderwerp ook “van buiten” is, heb ik helaas de ‘fun’ van de onderzoeksgroepjes 
gemist. Malou en Lauren, keigezellig met jullie met de opleiding te zijn begonnen. 

Tijdens het gedeelte van mijn opleiding in het MUMC+ bleek dat dit onderzoek tot 
een promotie kon leiden, onder andere na een maand schrijfstage. Opleider prof. dr. Roy 
Kruitwagen bedankt en ook mentor dr. Ron van Golde, die het advies gaf te kiezen voor een 
promotietraject in plaats van andere lonkende en tijdrovende mogelijkheden. Als je werkt in 
de academie heb je duidelijk meer tijd om met mede-assistenten bij te kletsen en opleidings- 
en onderzoeksfrustraties te delen, bijvoorbeeld met clusterjaargenoten Linda, Fleur, Kim 
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en Margot. Verder wil ik de vakgroep gynaecologie bedanken voor de financiële steun voor  
het ACT-artikel. 

VieCuri Medisch Centrum: het enige ziekenhuis in Limbabwe waar tropenartsen (AIGT) 
worden opgeleid (opleider: Ella Wijnen). Natuurlijk wil ik graag stagebegeleider Dieuwke 
Boskamp en opleider dr. Iris van Gestel bedanken voor dit leuke opleidingsjaar. Een ziekenhuis 
met een heel fijn opleidingsklimaat, perfect voor een 5e-jaars AIOS, veel gelegenheid voor 
opereren, supervisie, en onderzoek. De maatschap gynaecologie bedankt voor de hulp bij 
de publicatiekosten voor het ectopic pregnancy artikel. 

Collega’s uit het Jeroen Bosch ziekenhuis, wat heb ik genoten van het laatste opleidingsjaar 
als overgang naar eindverantwoordelijkheid, met aandacht voor de bekkenbodem. De stem 
van de bekkenbodemopleiders hoor ik nog vaak in mijn achterhoofd tijdens het opereren: 
Anneke (“vingertje”) van der Leeuw en dr. Pieternel (“uitnodigen, niet bestellen”) Steures. 
En natuurlijk opleider dr. Ingrid Senden. Jullie allemaal bedankt dat ik mijn parttimedagen als 
korting kon krijgen op de opleidingsduur. De maatschap wil ik bedanken voor de steun voor 
de publicatiekosten van het repeat caesarean section artikel. 

De Vereniging voor Mannelijke Gynaecologen in Opleiding Zuidoost Nederland. Joost, 
Jonas, Jordy en Rogier. Gynaecologen met een lange Y (chromosoom) en zachte G worden 
zeldzaam, dus we moeten elkaar blijven steunen, bijvoorbeeld met barbecues en andere 
willekeurige mannelijke activiteiten. 

Huidige collega’s van het Beatrix ziekenhuis: Marlies de Groot, Jos Derksen, Jan Schrickx, 
dr. Jek Persoons, Tjits Potijk en Yvette Zantvoord. Bedankt voor het warme welkom in jullie 
gezellige club. Een wetenschappelijke titel is geen vereiste in ons streekziekenhuis en naar ik 
heb begrepen misschien zelfs een minpunt tijdens de sollicitatieprocedure. Dus gelukkig is er 
toen niet naar gevraagd! 

De vakgroepen gynaecologie in het UMCG en UMC Radboud wil ik bedanken voor 
de financiële steun bij de publicatiekosten van meerdere artikelen. 

Trouwe meelezers met de artikelen Hester Vervloet en Jan Mooij-Wiersma, bedankt voor 
de energie. 

Mijn ouders, Philip en Lukje Mooij, zonder wie ik hier natuurlijk niet zou zijn, maar die 
los van mijn verwekking ook een wat directere rol in dit proefschrift hebben gehad. Bedankt 
voor het onzelfzuchtige oppassen op jullie kleindochter, of misschien toch wel een beetje 
zelfzuchtig… in ieder geval had ik daardoor extra tijd om te schrijven. 

Danielle Mooij – van den Hamer, sinds Afrika beleven we alle avonturen samen. Moeilijk 
om deze oscarspeech af sluiten, maar zonder jou was het boekje nooit afgekomen. Voorheen 
wel al Mrs. Robi, maar inmiddels ook officieel mijn vrouw. Bedankt voor je geduld en steun. 
De “elke keer als je achter de computer gaat moet je een stuiver in de pot stoppen”-pot is 
inmiddels goed gevuld; nu ik tijd heb moeten we daar maar leuke dingen mee doen.

En als laatste een dishonourable mention voor Elin Mooij, die met haar vrolijke inmenging en 
onnavolgbaar getimmer op het toetsenbord veel te veel afleidde. 
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