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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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Figure 2: ANC chart 

 
 Figure 3: patient record Ndala 

Figure 2. ANC chart
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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

 

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 
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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 

Figure 3. patient record Ndala
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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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