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“I know that I can’t solve all maternal health challenges 
in the world by myself. I need and want others to join me.” 

 

Christy Turlington 
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ABSTRACT 
Background 
Every year more than 1.5 million women suffer from pregnancy and delivery-
related complications during pregnancy and childbirth worldwide, and these 
women are a vulnerable population for lifelong consequences, somatically, 
psychologically and financially. Following the establishment of Millennium 
Development Goal no 5 which targeted a reduction of 75% of the maternal 
mortality ratio from 1990 to 2015, many efforts were made to reduce maternal 
mortality worldwide. In low-income countries saving a pregnant woman’s life 
requires a focused medical intervention so that near-miss cases are considered as 
obstetric success and thus postpartum follow-up may be neglected. In Rwanda, 
maternal mortality is estimated to 210 per 100,000 live births and main obstetric 
complications incriminated are hypertensive disorders during pregnancy, 
obstructive/prolonged labour, post-partum haemorrhage and sepsis/infections. 
However, the specific prevalence of pregnancy and delivery-related 
complications as well as their consequences to the woman and her family is 
currently relatively unknown.  

A study to determine the prevalence of pregnancy and delivery-related 
complications, their associated risk factors and their consequences to the woman 
and her family is needed in order to orient the policy while putting in place 
strategies against pregnancy, delivery and postpartum health-related problems. 

Aims 
The overall aim of this thesis was to determine the prevalence of pregnancy and 
delivery-related complications and their associated risk factors and to investigate 
delivered women’s experiences of pregnancy and delivery-related complications, 
the consequences of these complications on postpartum health and family 
situation, and to estimate the societal economic costs of pregnancy and delivery-
related complications. 

Subjects and methods 
A population-based cross-sectional study including 921 women who gave birth 
within the past 13 months prior to time of data collection was conducted in the 
Northern Province of Rwanda and Kigali City (Paper I). A health facility-based 
study was conducted in the Northern Province of Rwanda and Kigali City, and 
817 women that were at discharge time were included (Paper II). Fifteen women 
who experienced pregnancy and delivery-related complications were interviewed 
through individual in-depth qualitative interviews (Paper III). A micro costing 
approach to collect health facility data and household costs including opportunity 
cost, transport and food cost was conducted to estimate the societal economic 
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cost of pregnancy and delivery-related complications. Descriptive statistics, Chi-
Square, bi- and multivariable logistic regression, Cox regression, and health 
economic analysis were applied for quantitative data analyses. Qualitative 
manifest and latent content analysis was used for qualitative data analyses. 

Results 
Prevalence of anaemia, hypertension, diabetes mellitus during pregnancy, and 
severe bleeding during pregnancy and labour were estimated to 15.0%, 4.9%, 
2.4%, and 3.7%, respectively (Paper I). In total, 56.4% of the participants were 
transferred from facilities with low levels to those with higher levels of health 
care, and the majority were transferred from health centres to district hospitals, 
with caesarean section (CS) as the main reason for transfer. Participants who 
arrived at the health facility with cervical dilation grade of ≤3 cm spent more 
hours in the maternity ward than those who arrived with cervical dilation grade 
of ≥4 cm (Paper II). Almost three-quarters of the women started labour 
spontaneously; 5% had induced labour. In total, 28.4% of all pregnant women 
were delivered by CS, this included 19.7% of participants who had a CS before the 
start of labour and 8.7% who underwent CS during labour (Paper II). Pre-
eclampsia/eclampsia, post-partum haemorrhage (PPH), and CS due to prolonged 
labour/dystocia represented 1%, 2.7% and 5.4% of all participants, respectively 
(Paper II). Risk factors for CS due to prolonged labour or dystocia were poverty, 
nulliparity, and residence far from health facility (Paper II). The prevalence of 
poor-self rated health (poor-SRH) for participants who gave birth within the past 
14 months prior to time of data collection was 32.2% at one day postpartum, 7.8% 
at one month, and 11.7% at time of the interview (Paper I). Hypertension during 
pregnancy and significant PPH were associated with poor-SRH at one day and 
one week postpartum (Paper I). Severe bleeding during pregnancy and labour 
were associated with poor-SRH at one week and one month postpartum 
(Paper I). Infection and anaemia during pregnancy were associated with poor-
SRH at one month postpartum and at the time of interview (Paper I). The Kaplan-
Meier curves illustrate restitution of health for most participants who gave birth 
within the past 14 months prior to time of data collection during the study period 
(Paper I). Most participants who had experienced pregnancy and delivery-related 
complications reported that they were previously unaware of the complications 
they had developed, and they claimed that at discharge they should have been 
better informed about the potential consequences of these complications (Paper 
III). Most participants blamed the health care system as the cause of their 
problems due to the provision of inadequate care. Participants elaborated 
different strategies for coping with persistent health problems (Paper III). 
Pregnancy and delivery-related complications negatively affected participants’ 
economic situation due to increased health care expenses and lowered income 
because of impaired working capacity, and participants expressed fear of 
encountering the same pregnancy-related health problems during future 
pregnancies (Paper III). The estimated total societal cost of a normal 
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uncomplicated vaginal delivery was 107 United States dollars (USD). The 
incremental cost of a vaginal delivery followed by PPH was 55 USD. The 
incremental cost of prolonged, dystocic or obstructed labour resulting in a 
caesarean section (CS) was 146 USD. The incremental cost of pre-eclampsia with 
vaginal delivery and pre-eclampsia with CS were 289 and 339 USD, respectively. 
The major cost categories of the estimated costs for each mode of delivery were 
staff, the hospitalisation rooms, and household expenditures (Paper IV). 

Conclusions 
A high prevalence of poor self-rated health status was reported in the early 
postpartum period. Identified risk factors associated with poor-SRH were severe 
bleeding, hypertension, infection, and anaemia during pregnancy and 
postpartum haemorrhage. The estimated prevalences of specific pregnancy and 
delivery-related complications were relatively low, probably in part due to 
underestimation. Rwandan women experiencing pregnancy and delivery-related 
complications are facing many challenges and problems during pregnancy, 
delivery and postpartum period. The costs related to pregnancy and delivery-
related complications were calculated to be very high in comparison to the net 
median monthly wage in Rwanda, wherefore the majority of women experiencing 
pregnancy and delivery-related complications and their families were negatively 
economically affected by these complications. In addition, the Rwandan health 
system presents weaknesses in relation to the prevention of pregnancy and 
delivery-related complications. Above all, there is an insufficient postpartum 
health care provision and community support to women experiencing pregnancy 
and delivery-related complications. The results from this thesis call for 
interventions, to improve the postpartum health care services and call for the 
community sensitisation for the increased support to women who face difficult 
living circumstances because they have experienced severe pregnancy and 
delivery-related complications. 

 

Keywords: Pregnancy and delivery-related complications, cross-sectional 
study, qualitative method, costing study, health economics, epidemiology, self-
rated health status, pregnancy, childbirth, postpartum, Rwanda, prevalence, 
experiences 
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SAMMANFATTNING PÅ SVENSKA 
Bakgrund 
Varje år drabbas mer än 1,5 miljon kvinnor i världen av graviditet- och 
förlossningskomplikationer och dessa kvinnor utgör en sårbar grupp för 
utveckling av livslånga somatiska och psykologiska besvär med negativ 
ekonomisk inverkan. För att kunna uppnå målsättningen med Millenniemålet 
nr 5, dvs. att reducera den globala mödradödligheten med 75 % från 1990 till 2015 
vidtogs många åtgärder. Fokus på medicinsk intervention i syfte att rädda livet 
på gravida kvinnor i låginkomstländer innebär att “near-miss cases” betraktas 
som en obstetrisk framgång, vilket innebär risk för att uppföljningen efter 
förlossningen kan negligeras. Mödradödligheten är uppskattad till 210 kvinnor 
per 100 000 levande födda barn i Rwanda där de huvudsakliga obstetriska 
komplikationerna är tillstånd med högt blodtryck under graviditet, svårt 
värkarbete/förlängd förlossning, postpartumblödningar och sepsis/infektioner. 
Förekomsten av graviditet- och förlossningskomplikationer samt 
konsekvenserna för kvinnan och hennes familj är för närvarande förhållandevis 
okända. 

En vetenskaplig studie för att fastställa förekomsten av graviditet- och 
förlossningskomplikationer, associerade riskfaktorer samt konsekvenser för 
kvinnan och hennes familj är nödvändiga för att kunna informera beslutsfattare, 
utforma strategier och sätta in åtgärder mot graviditet-, förlossning- och 
postpartumrelaterade hälsoproblem.  

Syften 
Det övergripande syftet med denna avhandling var att fastställa förekomsten av 
graviditet- och förlossningskomplikationer, deras samband med riskfaktorer och 
att undersöka förlösta kvinnors erfarenheter av graviditet- och förlossnings-
komplikationer, effekten av dessa komplikationer på kvinnors hälsa efter 
förlossningen och familjesituationen, samt samhällskostnaderna för graviditet- 
och förlossningskomplikationer. 

Deltagare och metod 
En populationsbaserad tvärsnittsstudie inkluderande 921 kvinnor vilka hade fött 
barn inom de föregående 13 månaderna före datainsamlingen, genomfördes i den 
norra provinsen samt i Kigali i Rwanda (Artikel I). En studie genomfördes på 
hälsocentraler och distriktssjukhus i den norra provinsen och Kigali i Rwanda 
varvid 817 kvinnor inkluderades i samband med att de utskrevs från sjukhuset/ 
hälsocentralen (Artikel II). Femton kvinnor som hade upplevt graviditet- eller 
förlossningskomplikationer intervjuades individuellt i kvalitativa djupintervjuer 
(Artikel III). En mikrokostnadsstrategi tillämpades vid insamling av data på 
kostnader inom sjukvården och i hushållen för att fastställa samhällskostnaderna 
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för graviditet- och förlossningskomplikationer. Deskriptiv statistik, Chi-2-analys, 
bi- och multivariabel logistisk regressionsanalys, Cox Regression och 
hälsoekonomiska analyser användes för analys av kvantitativa data. Manifest och 
latent innehållsanalys användes för analys av kvalitativa data. 

Resultat 
Prevalenserna för anemi, hypertoni, diabetes mellitus under graviditet, och 
allvarlig blödning under graviditet och förlossning fastställdes till 15,0 %, 4,9 %, 
2,4 %, and 3,7 % (Artikel I). Totalt remitterades 56,4 % av deltagarna från 
hälsoinrättningar på lägre sjukvårdsnivå till högre sjukvårdsnivå och majoriteten 
remitterades från hälsocentraler till distriktssjukhus där kejsarsnitt var den 
huvudsakliga indikationen. Deltagare som inkom med cervix öppningsgrad ≤3 
cm tillbringade fler timmar på förlossningsavdelningen jämfört med kvinnor med 
cervix öppningsgrad ≥4 cm (Artikel II). Nästan 3/4 av deltagarna uppvisade 
spontan förlossningsstart och 5 % blev igångsatta. Totalt 28,4 % förlöstes med 
kejsarsnitt, varav 19,9 % förlöstes med planerat kejsarsnitt och 8,7 % förlöstes 
med akut kejsarsnitt under pågående förlossningsarbete (Artikel II). Pre-
eklampsi/eklampsi, postpartumblödningar och kejsarsnitt pga. förlängt 
förlossningsarbete/värkrubbning uppvisade följande prevalenser; 1 %, 2,7 % and 
5,4 % (Artikel II). Riskfaktorer för kejsarsnitt pga. förlängd förlossning/ 
värkrubbning var fattigdom, nulliparitet och stort avstånd till sjukvårds-
inrättningen (Artikel II). Förekomsten av dålig självskattad hälsa för deltagare 
som fött barn inom 14 månader före datainsamlingen var 32,2 % vid dag 1 efter 
förlossningen, 7,8 % efter 1 månad och 11,7 % vid tiden för intervjun (Artikel I). 
Hypertoni under graviditet och signifikanta postpartumblödningar var 
associerade med dålig självskattad hälsa vid dag 1 samt 1 vecka efter 
förlossningen (Artikel I). Allvarlig blödning under graviditet och förlossning var 
associerat med dålig självskattad hälsa vid 1 vecka respektive 1 månad efter 
förlossningen (Artikel I). Infektion och anemi under graviditet var associerade 
med dålig självskattad hälsa vid tidpunkten 1 månad efter förlossningen och vid 
tidpunkten för intervjun (Artikel I). 

Kaplan-Meier kurvorna illustrerar hur hälsan återställdes hos merparten av 
deltagarna (Artikel I). Huvudparten av de deltagare som hade upplevt graviditet- 
och förlossningskomplikationer rapporterade att de tidigare hade varit 
omedvetna om de komplikationer som de hade drabbats av och de framförde att 
de vid utskrivningen borde ha blivit bättre informerade om de potentiella 
konsekvenserna av dessa komplikationer (Artikel III). De flesta deltagarna 
beskyllde hälso- och sjukvården för att ha orsakat komplikationerna pga. 
inadekvat sjukvård (Artikel III). Deltagarna utvecklade olika strategier för att 
kunna hantera de bestående hälsoproblemen (Artikel III). Graviditet- och 
förlossningskomplikationerna påverkade även deltagarnas ekonomiska situation 
negativt pga. ökade utgifter för sjukvård, lägre inkomst pga. försämrad 
arbetsförmåga och deltagarna förmedlade även oro för att drabbas av samma 
graviditetsrelaterade hälsoproblem vid framtida graviditeter (Artikel III). Den 
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estimerade kostnaden för en normal, okomplicerad vaginal förlossning var 107 
amerikanska dollar (USD) från ett samhällsperspektiv. Den inkrementella 
kostnaden för en vaginal förlossning med postpartumblödning var 55 USD. Den 
inkrementella kostnaden för förlängd förlossning, värkrubbning eller svår 
förlossning som resulterade i ett kejsarsnitt var 146 USD. Den inkrementella 
kostnaden för pre-eklampsi och vaginal förlossning respektive pre-eklampsi och 
förlossning med kejsarsnitt var 289 och 339 USD. De huvudsakliga kostnads-
kategorierna för varje typförlossning bestod av personal, lokalkostnader vid 
sjukvårdsinrättningen samt hushållens kostnader (Artikel IV). 

Slutsatser 

En hög förekomst av dålig självskattad hälsa rapporterades för den tidiga 
postpartumperioden. Riskfaktorer för dålig självskattad hälsa var allvarlig 
blödning, hypertoni, infektioner och anemi under graviditet samt 
postpartumblödningar. De uppskattade prevalenserna för specifika graviditet- 
och förlossningskomplikationer var relativt låga, sannolikt delvis beroende på 
underskattning. Rwandiska kvinnor som genomgår graviditet och förlossning 
exponeras för många utmaningar och problem under graviditet, förlossning och 
postpartum. De beräknade kostnaderna för graviditet- och förlossnings-
komplikationer var höga i jämförelse med den månatliga nettomedianinkomsten 
i Rwanda varför dessa familjer blev ekonomiskt drabbade. Det rwandiska hälso- 
och sjukvårdssystemet uppvisade svagheter avseende prevention av graviditet- 
och förlossningskomplikationer. Framför allt förekommer ett otillräckligt 
tillhandahållande av vård efter förlossningen samt otillräcklig support från 
lokalsamhället gentemot kvinnor som har upplevt graviditet- och förlossnings-
komplikationer. Resultaten från denna avhandling visar på behovet av 
interventioner för att förbättra vården för kvinnor postpartum samt efterlyser 
ökad uppmärksamhet från lokalsamhället för ett ökat stöd till kvinnor som 
utsätts för svåra levnadsförhållanden pga. att de har upplevt allvarliga graviditet- 
och förlossningskomplikationer. 

 

Nyckelord: Graviditet- och förlossningskomplikationer, tvärsnittsstudie, 
kvalitativ metod, innehållsanalys, kostnadsstudie, hälsoekonomi, epidemiologi, 
självskattad hälsa, graviditet, förlossning, postpartum, Rwanda, prevalens, 
erfarenheter 
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DEFINITIONS AND GLOSSARY 

Antepartum period Pregnancy period before childbirth. 

BMI  Body Mass Index (kg/m2). 

Chronic hypertension Systolic blood pressure ≥140 mmHg and/or diastolic 
blood pressure ≥90 mmHg before pregnancy or 
before 20 weeks of gestation, use of antihypertensive 
medications before pregnancy, or persistence of 
hypertension for >12 weeks after delivery. 

Confidence Interval The interval estimation providing the range of value 
that includes the true value of variable, such as 
mean, proportion or rate. 

Confounding variable A variable which can cause or prevent the measured 
outcome, is not an intermediate variable and, on the 
other hand, is associated with the factor under 
investigation.  

Credibility  The ability of a study to capture the multiple realities 
of the studied phenomenon. 

Cross-sectional study A type of observational study design, in which the 
investigator measures the outcome and the exposures 
in the study participants at the same time. 

Design effect The adjustment used in some type of studies like 
cluster randomized trials to reflect the design 
structure. 

Epidemiology The study of the distribution and determinants of 
health-related states and diseases in specified 
populations and methods that are applied in the 
prevention and control of health problems. 

Fecal incontinence Loss of defecation control. 

Growth Domestic The total value of all the goods and services 
Product per Capita  produced by a country in a particular year, divided 
 by the number of people living in this country during 
 that particular year. 

Kaplan Meier curve A Kaplan Meier curve estimates the probability of 
survival a given length of time that elapses before 
some event to occur while considering time in many 
small intervals. 
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Pregnancy-induced Is defined as elevated isolated blood pressure after 
hypertension 20 weeks of gestation. 
(Gestational  
hypertension) 

Intrapartum period Pregnancy period including labour and childbirth. 

Incremental cost The difference in cost between two possible 
interventions. 

Logistic regression The analysis used to describe data and to explain the 
relationship between a dependent binary variable 
with one or more nominal, ordinal or interval 
independent variables. 

Obstetric fistula A medical condition characterised by the creation of 
a hole which develops in the birth canal as a result of 
childbirth often due to prolonged labour. The 
communication can be between the vagina and 
rectum, ureter or the bladder. This can result in 
urinary incontinence or fecal incontinence. 

Obstructed labour Occurs when the fetus does not progress into the 
birth canal despite strong uterine contractions 

Odds Ratio A measure of the strength of the association between 
an exposure and an outcome. It represents the 
probability that an outcome will occur given a 
particular exposure, compared to the probability of 
the outcome occurring in the absence of that 
exposure. 

Maternal health The health of the woman during pregnancy, labour, 
delivery and postpartum period. 

Maternal mortality The death of a woman during pregnancy or within 
42 days after termination of pregnancy, irrespective 
of the duration and the site of the pregnancy, from 
any cause related to or aggravated by the pregnancy 
or its management, but not from accidental or 
incidental causes. 

Maternal Mortality Ratio The number of maternal deaths per 100,000 live 
births. 
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Prolonged labour Prolonged active phase of labour is a slower progress 
less than 1 cm per hour wih irregular or poor uterine 
contractions; or a labour with regular uterine 
contractions for more than 12 hours; or a cervical 
dilation of 10 cm for more than 3 hours; or an arrest 
of progress of labour i.e. the arrest of cervical 
dilation for 2 hours resulting in delivery aided by 
instruments or delivery by caesarean section. 

Postpartum period The period between delivery up to six weeks after 
birth. In this thesis, this term refers to the period 
after delivery until time of participation in each 
respective study. 

p-value In statistical hypothesis testing, p-value is the 
estimated probability of rejecting the null hypothesis 
of a study question when that hypothesis is true. 

Power estimation The estimation of the needed sample size to be able 
to reject the null hypothesis when it is false.  

Purposive sampling  A non-probability sampling method in which 
participants are selected based on characteristics of a 
population and the objective of the study.  

RapidSMS A system that uses SMS-based platform, and 
enabling effective and real-time two-way 
communication for action, between CHWs at 
community level, and the rest of the health system 
(ambulance, health facility staff, District hospital 
and central level) through mobile phones. 

Recall bias Is a systematic error that can occur when 
participants experience the differences in the 
accuracy or completeness during the process of 
retrieval of information from the past. 

Reliability The degree of stability expressed when a 
measurement is repeated under similar conditions. 

Saturation The point in which during the research process no 
new relevant information that increases the 
understanding of the phenomenon of interest 
emerges. 

Survival analysis Methods used in data analysis where the outcome 
variable is the time until the occurrence of an event 
of interest. 
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Transferability  The extent to which the study findings can be 
applicable to other context, settings or groups. 

Triangulation A technique that uses different data sources and 
methods in qualitative research to develop a 
comprehensive understanding of phenomena. 

Trustworthiness A term used in qualitative methods where different 
aspects are described by the concepts of credibility, 
transferability, confirmability, and dependability. 

Unsafe abortion The interruption of a pregnancy done by an 
unskilled person/professional without the necessary 
technical abilities and/or in environments without 
adequate sanitary standards. 

Urinary incontinence The involuntary loss of urine or inability to hold 
urine in the bladder due to loss of voluntary control 
over the urinary sphincters resulting in the 
involuntary leakage of urine. 
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1. INTRODUCTION  
1.1 Global maternal health history 
About a century ago, most of the current high-income countries had a maternal 
mortality ratio (MMR) of around 700 maternal deaths per 100,000 births, and 
this has fallen to less than 10 maternal deaths per 100,000 births today (1). This 
decrease was associated with the introduction of procedures and medicines to 
prevent and manage pregnancy and delivery-related complications (PDCs) (1, 2). 
Despite the general availability of new medicines and technologies, the impact of 
these interventions to reduce maternal mortality in low- and middle-income 
countries (LMICs) has been relatively small (1, 2). In addition, the MMR depends 
not only on the sources of income of a country and its socio-economic 
development, but also depends heavily on its political commitment to issues 
related to maternal health (1-3). Insufficient global commitment is therefore 
considered to be one of the primary causes of the still high MMRs in LMICs (1, 3). 
Although maternal and child health is an essential element of the World Health 
Organization’s (WHO) constitution, maternal health issues were long-time fairly 
absent from the international agenda (1, 4). At the Alma Ata International 
Conference in 1978, it was noted that the simple transfer of technologies and 
medical care models from industrialised countries to LMICs was not enough to 
decrease the MMR in these countries (1). This conference also stressed the 
important role of political commitment and suggested the development of 
comprehensive strategies to provide improved health services and to address 
social, economic, and political causes of ill-health, especially with regard to 
maternal and child health care (1). Maternal health issues captured international 
attention and started to be discussed when the WHO revealed that an estimated 
half million women were dying every year due to PDCs (4). Thereafter a study 
raised the question “Where is the M in the Maternal and Child Health?” (4). 
There were other subsequent initiatives that were launched to promote maternal 
health, for example, the Safe Motherhood Initiative in 1987, which aimed at 
reducing MMR by 50% by the year 2000 (5, 6). The International Conference on 
Population Development held in Cairo in 1994 recognised the importance of 
sexual and reproductive health and its importance for maternal health (5, 7). 
Further, in 1995 the Beijing Fourth World Women’s Conference recognised 
sexual and reproductive health as a human right (8). In the year 2000, maternal 
mortality was internationally recognised as one of eight key indicators of global 
development with the establishment of the Millennium Development Goal 
(MDG) no 5 of decreasing the MMR by 75% by 2015 (9). In 2015, the MDGs were 
followed by the initiation of the Sustainable Development Goals (SDGs), which 
included SDG no 3 that aims at reducing the MMR to less than 70 per 100,000 
live births by the year 2030 (5, 10). Many efforts have been undertaken worldwide 
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to decrease MMR following the establishment of the MGDs, especially in LMICs 
that bear 99% of the global burden of maternal mortality (9, 11). These efforts 
have been focusing on maternal conditions with high risks of maternal mortality 
without sufficiently considering the postpartum health of the surviving women 
even though we know that for every pregnant woman who dies of a complication 
at least seven other women will survive such complications but will suffer from 
somatic and psychological sequelae (12). Women who have experienced PDCs are 
vulnerable to adverse physical, psychological, social, and financial consequences 
and often suffer from life-long disabilities (14-15). 

1.2 Pregnancy and delivery-related complications 
Common PDCs are hypertensive disorders, obstructive or prolonged labour, 
postpartum haemorrhage (PPH), sepsis, and unsafe abortions (16). Hypertensive 
disorders during pregnancy – including chronic hypertension, pregnancy-
induced hypertension, pre-eclampsia, and eclampsia – are among the most 
common medical conditions related to pregnancy, and they occur in 
approximately 5-10% of pregnancies worldwide and account for 9% of the 
maternal mortality in Africa and Asia (17). Pre-eclampsia is characterised by 
hypertension after 20 weeks of gestation and significant proteinuria (18). Severe 
pre-eclampsia can result in maternal organ dysfunctions such as renal 
insufficiency, liver involvement, neurological complications, haematological 
complications, and utero-placental dysfunction, including fetal growth 
restriction (18). Risk factors associated with pre-eclampsia include nulliparity, 
younger and older age, obesity, diabetes mellitus, lower socio-economic status, 
and multiple pregnancy (19). Eclampsia is characterised by the occurrence of 
seizures during pre-eclampsia, and it is associated with a high risk of maternal 
death in up to 1.8% in low-income countries (19, 20). The prevalence of pre-
eclampsia/eclampsia in the East African region, i.e., the Democratic Republic of 
Congo, Kenya, and Uganda, was estimated to be 1%, 2.2%, and 1.1%, respectively, 
in 2013 (21). 

Obstructed labour or labour dystocia refers to when the fetus does not progress 
in the birth canal despite regular uterine contractions (22). Globally, obstructed 
labour accounts for 8% of all maternal deaths (23). The incidence of prolonged 
labour was estimated to be 12.2% and 3.7% in Ethiopia and Rwanda, respectively, 
in 2011 (24, 25). Prolonged labour is an important PDC and constitutes a risk 
factor of fetal neurological damage, perinatal death, PPH, uterine rupture, sepsis, 
and obstetric fistulae (26). PPH is commonly defined as blood loss after a vaginal 
delivery of more than 500 ml in the first 24 hours after delivery, and it is the 
leading cause of maternal mortality and accounts for nearly a quarter of all 
maternal deaths worldwide (27). The risk of maternal death from PPH in low-
income countries is approximately 1 in 1,000 deliveries (27). PPH may be 
associated with anaemia, blood transfusion, coagulation deficiency, renal failure, 
hysterectomy, and infertility (27). The most prevalent cause of PPH is uterine 
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atony, which accounts for 90% of all cases and is mostly preventable with active 
management of the third phase of labour and with the use of utero-tonic drugs 
after delivery (28). The hormone oxytocin is effective in the augmentation of 
labour and in the prevention of PPH (29, 30). In Rwanda, oxytocin is only used 
in district hospitals and has limited use in health centres due to its storage 
requirements and especially because its administration requires the presence of 
midwives or physicians (25, 31). Nurses are most commonly assisting women in 
labour at health centres in Rwanda (32). 

Infections during labour and the puerperium period are among the leading causes 
of maternal mortality worldwide and account for about 10% of the global burden 
of maternal deaths (16, 33). Such infections have been defined by a WHO 
technical working group as an infection of the genital tract that occurs at any time 
between the onset of rupture of membranes or labour up to the 42nd day 
postpartum (34). Common symptoms of infections are fever, pelvic pain, 
abnormal vaginal discharge, and delay in uterine involution (34). These 
infections can have an insidious onset where the patient might rapidly deteriorate 
and in the worst case, death occurs (35, 36). The number of deaths occurring from 
puerperal infections have decreased significantly in high-income settings, and the 
majority of the estimated 75,000 maternal deaths occurring worldwide every year 
due to puerperal infections are recorded in low-income countries (37).  

Unsafe abortion, which is preventable and occurs at a rate of one unsafe abortion 
for about every seven live births, is one of the main causes of maternal mortality 
and morbidity worldwide (38). Most unsafe abortions take place in low-income 
countries, and for women who survive an unsafe abortion, a large proportion 
suffer long-term health complications (38). In Rwanda, there is a restrictive 
abortion law in place; however, an estimated 60,000 induced abortions were 
performed in 2009, with an annual rate of 25 abortions per 1,000 women aged 
15-44 (39). This abortion rate is relatively low compared with overall rates 
estimated by the WHO for Sub-Saharan African countries (31 per 1,000 women) 
and Eastern African countries (36 per 1,000 women) (40). 

1.3 Human rights and health 
Since its creation in 1946, the WHO has defined health as “a state of complete 
physical, mental and social well-being and not merely the absence of disease or 
infirmity” (41). The WHO also recognises the fundamental “right of enjoyment 
of the highest attainable standard of health” without discrimination based on 
race, religion, political belief, economic status, or social condition (41, 42). In 
1978, the Alma Ata International Conference on Primary Health Care reaffirmed 
that access to basic health services was a fundamental human right, and it 
proposed “primary health care” that involves universal, community-based 
preventive and curative services and substantial community involvement as a 
model for providing healthcare services (1, 43). 
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The right to health in all its forms and for all includes the following interrelated 
and essential components, abbreviated as AAAQ: i) Availability of well-
functioning public health and health-care facilities with good services in sufficient 
quantity within and across the country (42), ii) Accessibility to health facilities 
with good services for everyone without discrimination, including physical 
accessibility for vulnerable or marginalised people - such as ethnic minorities, 
women, children, and persons with disabilities - economic accessibility 
(affordability) to health facilities and services, and access to information (42), 
iii) Acceptability of all health facilities and services, which must respect medical 
ethics and the culture of people, be sensitive to gender, and be designed to respect 
confidentiality (42), and iv) Quality of health facilities and services, meaning 
health facilities and services with skilled medical personnel and the availability of 
good medicines and hospital equipment (42). 

1.4 The Rwandan setting 

1.4.1 Geography 
Rwanda is a landlocked country in Central Africa situated in the Grand Lakes 
region. Rwanda shares borders with Uganda to the north, Tanzania to the east, 
Burundi to the south, and the Democratic Republic of Congo to the west (44). 
Rwanda is geographically divided into the Northern, Southern, Eastern, and 
Western provinces and Kigali City (44). The provinces are further subdivided into 
30 districts, 416 sectors, 2,148 cells, and 14,837 villages (imidugudu) (44). The 
Rwandan landscape is mainly characterised by high hills, hence the name 
“Country of a Thousand Hills”. Rwanda has a surface area of 26,338 square 
kilometres and a population of approximately 12 million, and Rwanda is among 
the top five most densely populated African countries at 467 people per square 
kilometre (45). Rwanda has a young population where 43.2% are under 15 years 
of age (44). Christianity is the dominant religion in Rwanda with Catholicism, 
Protestantism, and Adventists representing an estimate of 44%, 38%, and 12% of 
the total, respectively, whereas Islam corresponds to 2%, and only 0.4% of the 
population report no religious affiliation (44). Rwanda's official languages are 
Kinyarwanda, English, and French. 
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Source: Rwandan DHS 2015 

 

1.4.2 Rwandan history  
Rwanda was a kingdom that was first colonised by Germany from the end of the 
19th century until the First World War, after which it was administrated by 
Belgium with a mandate from the League of Nations in 1924 (46). Rwanda has 
been an independent republic since 1962. Rwanda’s “recent” history is dominated 
by the 1994 genocide against the Tutsis in which more than 800,000 Tutsis were 
killed, representing more than 10% of the population (47). The genocide in 
Rwanda destroyed much of the socio-economic fabric of the country as well as its 
health infrastructure and left thousands of orphans and widowed women (48).  

1.4.3 Gender issues  
According to the 2012 Rwandan population and housing census, 51.8% of the 
Rwandan population are women (49). Traditionally, Rwandan society was a 
patriarchal society characterised by male dominance and subordination of 
women (50), but the 1994 genocide against the Tutsis eliminated some of the 
existing inequalities between men and women because women found themselves 
having to undertake many activities that traditionally had been reserved for men 
(51). To address existing gender inequalities, the government of Rwanda has put 
in place national instruments and mechanisms, including the national 
constitution in 2003 with amendments in 2015 that provide quotas of at least 
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30% women in decision-making positions, a national gender policy, and different 
development programmes that have been launched to enhance the economic 
power of women (52, 53). The result of these measures is an unprecedented 
number of women being appointed or elected to decision-making positions at all 
levels, and currently 45% of ministers and 22% of state ministers in the cabinet 
are women, 39% of permanent secretaries in ministries are women, and 34% of 
senators and 63% of members of parliament are women (45, 51, 53, 54). Various 
effects of the structural changes in gender issues have been reported. For 
example, men with high education and income are reported to be more likely to 
express more sensitivity to gender equality, and there has been a slow but steady 
change in traditional norms and roles for women and men, with men becoming 
more involved in household work that has usually been reserved for women (50, 
55, 56). However, traditional Rwandan norms in which men are expected to be 
the breadwinners and to dominate household decision-making and women are 
expected to take care of the children and the household are still the main 
challenges to gender equality in Rwanda (57, 58). 

1.4.4 The Rwandan economy 
Rwanda is classified as a low-income country with a gross domestic product per 
capita of 729 United States dollars (USD) in 2016, and the last national household 
survey estimated that 39.1% of the population lived below the poverty line that 
was calculated at 159,375 RWF per adult equivalent per year in January 2014 (45, 
49, 59). The currency used in Rwanda is the Rwandan franc (RWF), and 1 USD 
was equal to 721 RWF as per the average 2015 exchange rate. According to the 
National Institute of Statistics in Rwanda, the large majority of Rwandans are 
employed in agriculture, with 71% of those mainly involved in subsistence 
agriculture (44). According to a Wage Indicator Survey done in Rwanda in 2012, 
with 2,074 persons interviewed in all provinces of Rwanda, the participants were 
working an average of 60 hours per week for 5.9 days per week (60). The median 
net hourly wage was 450 RWF (0.62 USD), and about half of the sample was 
above the poverty line of 118,000 RWF (163.66 USD) per month (60).  

The Rwandan government has made great efforts to rebuild the country and has 
set the ambitious Vision 2020 for sustainable development aiming at attaining 
the status of a middle-income country by the year 2020, and it established the 
Economic Development and Poverty Reduction Strategy as an implementation 
mechanism to reach the goals for Vision 2020 (61-63). Rwanda is among the few 
low-income countries that have achieved MDGs 3 and 5 (9). 
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1.4.5 The education system 
The education system in Rwanda has several levels. The first level is pre-primary 
education, which is organized in nursery schools for a period of 3 years for 
children between 3 and 6 years of age (64). The second level is the primary 
educational level for children of 7 to 12 years. The third level is the secondary 
educational level that lasts for 6 years for children 13 to 18 years of age (64). This 
level is composed of the lower secondary and the upper secondary levels of 3 years 
each (64). The fourth is the tertiary educational level, which is based on a credit 
accumulation and modular scheme system. The tertiary level’s institutions award 
diplomas and advanced diplomas, bachelor’s degrees, master’s degrees, and PhDs 
(64). The Rwandan education system also includes a Technical programme and a 
Vocational Education and Training programme with the aim of providing both 
young and unemployed people the skills to gain productive employment. It also 
provides those already in employment with an opportunity to upgrade their skills 
(64). The other level of the education system in Rwanda is the Adult Literacy 
Education level that provides an opportunity for illiterate adults to acquire basic 
writing and reading skills. In the first 3 years of education, Kinyarwanda is the 
first language, and from the fourth grade until University level, all education is 
provided in English with French as the second language option (64). 

1.4.6 The health care system in Rwanda 

1.4.6.1 Healthcare provider categories 

From the year 2000, Rwanda has implemented comprehensive health sector 
reforms to strengthen its public health system (65). Midwifery education started 
with this initiative (66), and the Ministry of Health has focused on improving 
accessibility of health services by building and equipping new health centres and 
by recruiting and training community health workers (CHWs) across the country 
(66). The community level is the first level of maternal health service provision 
with CHWs elected by their community and who must have at least 6 years of 
primary education (67). In each village there is a CHW called the “Animatrice de 
Santé Maternelle” (ASM), who is exclusively in charge of maternal and infant 
health services, and a pair of general CHWs called “Binome” who are responsible 
for nutrition, community health, HIV/AIDS and other communicable disease 
prevention activities (67). Following these is the A3 nurse level. These are 
auxiliary nurses with 3 years of post-primary school training. These healthcare 
providers work mainly in the faith-based health centres and assist in health 
promotion activities and sometimes in child vaccination schemes (68). The next 
higher level constitutes the A2 nurses. These are registered nurses with a 
secondary level of education, and most of them work in health centres (32, 68). 
This category represents the majority of all nurses in Rwanda and subsequently 
also in antenatal care (ANC) services and in assisting at childbirths (32, 69). The 
next level of healthcare providers is the A1 nurses and A1 midwives. Both A1 
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nurses and midwives undergo 3 years of post-secondary school level, and they 
have a diploma-level education (68-71). There are also A0 nurses and midwives 
who have completed 4 years of education at the university level (71). Physicians 
are central healthcare providers in Rwanda, including general medicine 
physicians and specialists in different areas of medicine. General medicine 
physicians mostly work in district hospitals, where PDCs are primarily managed, 
while obstetricians/gynaecologists mainly work in provincial and referral 
hospitals and private hospitals (72). In 2015 in the Rwandan health system, the 
total numbers of physicians, nurses, and midwives were estimated to be 742, 
8,751, and 910, respectively (45). Specialised physicians represent only one fourth 
of the total number of physicians in the country (45), and there are estimated to 
be only 45 obstetricians/gynaecologists in the whole of Rwanda according to the 
Rwandan Society of Obstetricians and Gynaecologists (personal communi-
cation). 

1.4.6.2 Health facilities 

The decentralization of health services closely follows the Rwandan 
administrative divisions (44). The Rwandan public health system is composed of 
referral hospitals at the top followed by provincial hospitals, district hospitals, 
health centres, health posts, private dispensaries, clinics, polyclinics, prison 
dispensaries, and voluntary counselling and testing centres (72). In 2016, there 
was a total of 1,311 health facilities, including private facilities (72). The lowest 
level of the healthcare system that cares for pregnant women is the health centre 
level (73). At this level, pregnant women with uncomplicated pregnancies receive 
pregnancy surveillance and health care during pregnancy and delivery (73). There 
are approximately 310,000 births annually in Rwanda (45), and the majority of 
pregnant women attend ANC visits at health posts and health centres (74). The 
national guidelines for ANC follow the 2001 WHO model of four focused ANC 
visits over the course of a normal pregnancy (74). Routine ANC is commonly 
provided by nurses at the health posts and the health centres, and pregnant 
women with identified complications are referred for consultations at district 
hospitals (74, 75). Pregnant women with PDCs are referred to higher levels of 
health care, either to district hospitals or to provincial or referral hospitals 
according to the severity of the case (73). A major part (91%) of deliveries are 
assisted by skilled health providers, and these are mainly nurses in health centres 
(32, 44) partly due to the limited number of midwives and physicians (32, 76). 
Health centres are mainly staffed by A2 nurses, whereas district hospitals are 
staffed by A1 nurses, midwives, and general practitioners, but are rarely staffed 
by specialised physicians (72). Private health care is mainly available in Kigali 
City. In Rwanda, only the large private hospitals and polyclinics provide assisted 
delivery (72). 
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1.4.6.3 Health insurance 

The majority of the Rwandan population is covered by some form of a health 
insurance. The Community Health Insurance scheme is the most prevalent 
scheme and covers more than 85% of the population, and this is complemented 
by other public and private health insurance schemes (77). This community-
based insurance scheme requires an annual fee contribution of 3,000 RWF per 
person and a 10% co-payment for each episode of illness (24, 78). Other public 
health insurances are La Rwandaise d’Assurance Maladie (RAMA), and the 
Military Medical Insurance (MMI), and there are also private health insurances 
(77). 

1.4.7 Maternal health care services in Rwanda and health 
care initiatives 
Over the last 2 decades, Rwanda has made substantial efforts to decrease 
maternal mortality and morbidity, and it is one of the few African countries that 
have managed to fulfil MDG no 5 (9, 44, 67). These efforts came about through 
political commitment and were accompanied by many health innovations such as 
the use of CHWs; the education of new categories of health care providers such 
as midwives, clinical officers, and hospital managers; an increase in the number 
of students in health-related fields; the use of RapidSMS application to 
communicate the emergency needs of pregnant women from the community level 
to higher levels in the health care system; an increase in the number of 
ambulances at district hospitals; payment-based financing for health care 
providers; and the community-based health insurance (65, 78, 79). From 2010 to 
2015, many maternal health indicators were improved in Rwanda, including 
implementation of the four recommended ANC visits that increased the 
attendance rate from 35% to 44%. Also, during the same period the number of 
pregnant women attending their first ANC visit during their first trimester of 
pregnancy increased from 38% to 56%. The number of deliveries assisted by 
skilled providers increased from 69% to 91%, and the uptake of postpartum care 
increased from 18% to 43%. In addition, the MMR dropped from 476 to 210 per 
100,000 live births during the same period in Rwanda (44, 67, 80). 

1.5 Self-rated health 
Self-rated health (SRH) is defined as a self-assessment of one’s overall health 
status. Individuals are commonly asked to evaluate their health status on a four- 
or five-point scale (81). The subjective questions ask how the individual perceives 
their health status, and these questions summarise the participants’ health status, 
including physical, psychological, and social dimensions that are not easily 
assessed by an objective observer (81, 82). SRH has been recognised worldwide 
as a good predictor of morbidity and mortality, and the use of SRH is commonly 
used within the field of reproductive health (82-87). 
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2. AIMS 
2.1 The overall aim 
The overall aim of this thesis has been to determine the prevalence of pregnancy 
and delivery-related complications and their associated risk factors and to 
investigate delivered women’s experiences of pregnancy and delivery-related 
complications, the consequences of these complications on postpartum health 
and family situation, and the societal economic costs of pregnancy and delivery-
related complications. 

2.2 Specific aims  
• To determine the overall SRH status in relation to reproductive history 

within 13 months after delivery (Paper I). 

• To determine the hospital-based prevalence rates of PDCs and to describe 
the course of labour and the background characteristics of women giving 
birth in selected Rwandan health facilities (Paper II). 

• To determine postpartum Rwandan women’s experiences and perceptions 
of selected PDCs (Paper III). 

• To determine the incremental societal costs in Rwanda of common PDCs - 
i.e. pre-eclampsia with vaginal delivery, pre-eclampsia with CS, PPH after 
vaginal delivery, and prolonged, dystocic, or obstructed labour resulting in 
CS - compared to the cost of a normal, uncomplicated vaginal delivery in 
the period between admission and discharge (Paper IV). 

 

This thesis was conducted as part of the Maternal Health Research Programme 
(MaTHeR) undertaken by the University of Rwanda in collaboration with Umeå 
University and University of Gothenburg in Sweden. In the MaTHeR project, 
there are four PhD students engaged from the University of Rwanda, including 
the first author of this thesis. 
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3. MATERIALS AND METHODS 
Four different data collections were performed within this PhD project. Paper I 
was based on a population-based cross-sectional study including 921 women who 
had given birth within the past 14 months prior to the time of data collection in 
the Northern Province of Rwanda and in Kigali City. For Paper II, a health facility-
based study was conducted in the Northern Province of Rwanda and in Kigali 
City, including 817 women who were surveyed at the time of discharge. In Paper 
III, 15 women who had experienced PDCs were studied through individual in-
depth qualitative interviews. For Paper IV, a costing study was performed using 
multiple sources to identify, measure, and evaluate all resources used in the 
clinical management of a normal and uncomplicated vaginal delivery compared 
to the costs associated with four common PDCs (Paper IV). 

Table 1. Overview of the study designs of Papers I-IV. 

Papers Study design Participats Methods Setting Materials 

I Quantitative, 
population-based, 
cross-sectional, 
study 

921 women Epidemiological 
and bio-statistical 
methods 

Kigali City and the 
Northern Province 
of Rwanda 

Questionnaires 

II Quantitative,  
health facility-based, 
cross-sectional study; 
study 

817 women Epidemiological 
and bio-statistical 
methods 

Selected health 
facilities, 8 in Kigali 
City and 10 in the 
Northern Province 
of Rwanda  

Questionnaires 
Medical records 

III Qualitative study with 
individual interviews  

15 women Qualitative 
content analysis 

Kigali City and 
Northern Province 
of Rwanda 

Questionnaire (background data) 
Recorded individual interviews 

IV Quantitative health 
economic evaluation 

14 women 
and 6 health-
facility based 
physicians 

Costing analysis Three selected 
district hospitals in 
Kigali City and the 
Northern Province 
of Rwanda 

Medical records 
Protocol from specialist panel 
Rwandan Ministry of Health 
Gynaecology Obstetrics Clinical 
Protocol and Treatment Guidelines 
WHO recommendations on 
intrapartum care, augmentation of 
labour, prevention and treatment of 
postpartum haemorrhage, 
prevention and treatment of pre-
eclampsia and eclampsia 
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3.1 Scientific methods 
Quantitative and qualitative methods are the main categories of research 
methods, and these methods can also be combined (88, 89). Quantitative and 
qualitative methods are selected depending on the research questions under 
study and the philosophical assumptions, i.e. the positivistic philosophy for 
quantitative methods and the naturalistic philosophy for qualitative methods 
(89-91). 

3.1.1 Quantitative methods 
Quantitative methods are based on the positivistic paradigm, which is 
characterised by reducing all phenomena to empirical indicators that can 
represent reality (88, 89). This paradigm accepts the existence of one reality or 
truth, and it values objectivity. It has the goal of measuring the causal 
relationships between variables, and it uses a set of strategies to decrease the 
influence of the researcher on the phenomenon under investigation or the 
influence of the phenomenon on the researcher (89, 90). These strategies include 
highly structured protocols, randomisation, sample size calculation, and oral or 
written questionnaires comprising a range of pre-determined responses (89, 90). 

3.1.1.1 Epidemiology 

The study of the distribution and determinants of health-related states and 
diseases in specified populations and methods that are applied in the prevention 
and control of health problems (91). The distribution concerns places, persons, 
and the factors that interact with the person and affect their health, for example, 
physical and chemical agents; economic, social, and cultural factors; genetics; 
and behaviours (91, 92). Epidemiology helps to describe, quantify, and postulate 
causal mechanisms for health phenomena (93). Epidemiology also helps to 
understand the associations and the natural history of diseases and provides 
evidence to help prevent the occurrence of disease, and it can be used to identify 
effective treatments that can cure or prolong the lives of people with disease (93). 
Descriptive epidemiology is used to determine the distribution of a disease within 
the study population and helps to identify high-risk populations with the purpose 
of public education or prevention (92). Analytic epidemiology focuses on 
determining the potential causes of the disease (92). 

3.1.1.2. Statistical methods 

Statistical methods include all of the mathematical formulas, models, and 
techniques used to collect, summarise, analyse, and interpret numerical data, and 
applying statistical methods consists of extracting quantitative information from 
research data and assessing the robustness of the research outputs (94). Survival 
analysis (Cox regression) describes the length of time between the time origin to 
an end point, which is the time when a particular event occurs (91, 95, 96). In 
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such analysis, an event is not limited only to death or a bad or a “negative” 
problem such as renal failure or myocardial infarction, and it can also be a 
“positive” event such as recovery from an adverse condition (95, 97). In a survival 
analysis, participants are followed until the onset of some disease (91, 96). 
Collecting data on time and timing is essential for performing a survival analysis 
(98). A popular method used for survival analysis is the Kaplan-Meier method, 
which together with the log-rank test allows for the estimation of survival 
probabilities and for comparing survival between groups (95, 97). 

3.1.2 Qualitative methods 
Qualitative methods are based on the naturalistic paradigm characterised by the 
existence of multiple realities or multiple truths depending on the individuals’ 
constructions of reality, and such methods seek to understand and interpret 
relationships between different realities (88-90). According to this paradigm, 
reality is something that is socially constructed and therefore is constantly 
changing (90). This paradigm applies a flexible design that allows for subjectivity, 
and it recognises that research results are created from the interactions between 
researchers and participants (88). 

3.1.2.1 Qualitative content analysis 

Initially used as a way of objectively, systematically, and quantitatively describing 
the manifest content of written communicated materials, this method has 
expanded over the years such that its initial quantitative approach has been 
augmented by a qualitative approach that includes interpretations of latent 
content (99, 100). Content analysis has seen steady growth and is now used 
commonly in nursing, psychiatry, gerontology, and public health studies (101). 
Qualitative content analysis can be used in an inductive, deductive, or abductive 
way, and the objective of study determines which of these is used (99, 100). The 
inductive approach, also called a data-driven or text-driven approach, is used in 
cases where there is not enough previous knowledge about the studied 
phenomenon or if the previously known information is fragmented (101). In this 
approach, the researcher looks for patterns, and the data are described in 
categories and themes with various levels of abstraction and interpretation (99). 
The deductive approach, also called the concept-driven approach, is good for 
testing previous theories based on previous knowledge (99, 101)and allows one to 
reach a more concrete and specific level from a more abstract and general level 
(99). The abductive approach, also called the complementary, combined, or 
retroductive approach, uses back and forth movement between inductive and 
deductive approaches (99). 
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3.2 Health economic evaluation 
The purpose of a health economic evaluation is to provide evidence-based 
information that allow the best choice between alternatives so as to maximise 
health given a fixed amount of resources (102). The economic evaluation uses 
inputs and outputs of alternatives courses of actions. Inputs are described as 
costs, and outputs are described as consequences (102). In economic costing, all 
resource changes that occur as a consequence of a certain health care intervention 
are identified, measured, and valued. This is done with the purpose of valuing the 
use of resources such as materials, drugs, time spent by physicians, time spent by 
patients, and patient expenses that are needed to produce a certain health effect 
(102). 

3.3 Paper I 

3.3.1 Sampling 
This study applied a population-based, cross-sectional study design. A sample 
size of 922 women who gave birth within 13 months before the data collection 
was calculated to be required based on an estimated prevalence of hypertensive 
disorders of 10% (16). The absolute precision was estimated to be 5%, and the 
possibility of non-responses was 10% with a design effect of 1.5. This study used 
a sampling frame prepared by the National Institute of Statistics of Rwanda for 
the Rwandan general population and household census conducted in 2012. That 
sampling frame was composed of a complete list of villages covering the Northern 
Province and Kigali City. In total, 48 villages (1%) were randomly selected using 
the sampling frame. Eligible participants in each village were identified with the 
assistance of the ASM. The final sample consisted of 921 women because one 
eligible participant did not want to participate, giving a response rate of 99.9%. 

3.3.2 Data collection procedures 
The MaTHeR project team developed a structured questionnaire that included 
questions on socio-demographic and psychosocial background characteristics, 
history of pregnancies before the latest pregnancy, the latest pregnancy, the latest 
delivery, and the postpartum situation. Socio-demographic background 
characteristics included age, marital status, and educational level among other 
items. An experienced group of 12 female interviewers, i.e. nurses, midwives, and 
clinical psychologists, collected all of the data through individual structured 
interviews in order to ensure the completeness of the data. The data collection 
was performed between July 2014 and August 2014. In the selected villages, the 
ASM provided a list of all eligible women, and from this list the women to be 
interviewed were randomly selected. The ASM helped to locate the households of 
the women selected for the interviews. Prior to the interviews, the eligible women 
were informed about the purpose of the study and signed a consent form. The 
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first author and the other three PhD students included in the MaTHeR project 
supervised the entire data-collection process. Two experienced data entry clerks 
performed the data entry using the SPSS software. After the primary data entry, 
the information from 100 questionnaires, each including the 117 variables used 
in this study, was re-registered to check the accuracy of the first data entry. In 
total 30 errors were detected, which corresponds to an error rate of 0.25% 
(30/11,700), and all erroneous data were corrected. 

3.3.3 Statistical analysis 
This study calculated prevalence rates for the different variables related to 
pregnancy, delivery, and the postpartum period. Factors related to poor-SRH 
postpartum were identified using univariable logistic regression analysis. 
Variables that were statistically significantly associated with poor-SRH status 
were considered for the final logistic regression model. Finally, a multivariable 
logistic regression model was built that calculated odds ratios (ORs) and their 
95% confidence intervals (CIs). In the multivariable model, forward stepwise 
regression was used. All statistically significant variables in the univariable 
analyses were entered one by one to identify factors that had a relationship with 
poor-SRH at one day, one week, and one month postpartum and at the time of 
the interview, keeping in the final model only factors that were statistically 
significant (p < 0.05). All multivariable models included the variables number of 
births, woman’s age, mode of delivery, and woman’s marital status for theoretical 
reasons. A Kaplan-Meier analysis using the “One minus survival” curve with a log 
rank test was constructed to illustrate the time-dependent poor-SRH status in 
relation to anaemia during pregnancy, women’s level of education, and 
significant PPH. This analysis was done to illustrate the course of improvement 
of SRH status in women who reported low level of education, anaemia during 
pregnancy, or significant PPH compared to those without these factors during the 
follow-up period. These analyses only included women rating their health as 
poor-SRH at one day postpartum. Thus, the Kaplan-Meier analyses only included 
a sub-category of 296 participants. The starting point was the delivery and the 
end point for each participant was the time of the interview. All analyses were 
performed in SPSS version 22. 
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3.4 Paper II 

3.4.1 Sampling 
This study used a comprehensive health facility-based, cross-sectional study 
design. Eighteen health facilities (10% of all health facilities in Kigali City and the 
Northern Province) with a high number of vaginal deliveries were selected, 
including eight health facilities in Kigali City and ten in the Northern Province. 
The sample size of 817 women was calculated based on the estimate of the 
reported prevalence of CS of 14.8% in Rwanda in 2013 (103), with an absolute 
precision of 5% and a 10% chance of non-response. The target population for the 
study was women who delivered in the selected health facilities during the data 
collection period from 2 December 2014 to 26 January 2015. The number of 
participants to be selected in each health facility was determined proportionally 
relative to the number of vaginal deliveries that had occurred in each facility in 
2013, i.e. the year before the data collection, for the purpose of achieving the 
representativeness of the materials. This means that health facilities with high 
numbers of deliveries contributed with higher numbers of selected participants. 
The heads of the selected health facilities were contacted by the study team and 
facilitated contact with the heads of their respective maternity wards. With the 
support of the heads of the maternity wards, delivered women who were about to 
be discharged were invited to participate in the study. Before the individual 
interviews, information about the study was provided to the eligible participants. 
All of the invited participants signed a written consent form before their 
participation in the study. Most of the time data collection was performed on 
several occasions, i.e. on more than one day, in order to reach the pre-set quota 
of participants from each health facility. 

3.4.2 Data collection procedures 
The study team composed a questionnaire that included questions about socio-
demographic background characteristics such as age, marital status, and 
educational level and questions about the history of previous pregnancies and the 
last pregnancy. The questionnaire also included information about the outcomes 
of labour and delivery, among other items. The questionnaire was translated from 
English into Kinyarwanda. All data were collected by a group of eight experienced 
interviewers, i.e. nurses and midwives, through individual structured interviews. 
These data collectors did not work as health professionals at any of the selected 
health facilities during the data collection period. Data entry was performed by 
three skilled personnel at the School of Public Health of the University of Rwanda. 
After the initial data entry, the first author re-registered 81 questionnaires, 
corresponding to approximately 10% of the total study sample, each including the 
285 variables used in this study, to check the accuracy of the first data entry. The 
results of this re-registration showed 138 errors, corresponding to an error rate 
of 0.59% (138/23,085), and all erroneous data were corrected.  
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This study used self-reported data from postpartum women interviewed at 
discharge time and data extracted from their medical records. The study also used 
diagnoses made by physicians as noted in patients’ medical records. The 
diagnoses were presumed to have been based on the definitions and guidelines of 
pregnancy, labour, and delivery-related problems established by the Rwandan 
Ministry of Health (104). 

3.4.3 Statistical analysis 
Frequency and prevalence (n and %) were used to describe the participants’ socio-
demographic characteristics, reproductive history characteristics, self-reported 
pregnancy-related problems, and delivery-related characteristics, including the 
features of the course of the labour. Cohen's kappa was calculated to assess the 
agreement between responses from self-reported data and data from medical 
records. Bivariable analysis was performed using Pearson’s chi-squared test and 
Fisher’s exact test. The adjustment for multiple comparisons was made using the 
Holm-Bonferroni method (105). The continuous variable “number of hours in the 
maternity ward” was not normally distributed, so the Wilcoxon test was used to 
compare the medians of the number of hours spent in maternity wards for women 
who arrived at the health facility with a cervical dilation of ≤3 cm, those who 
arrived with a cervical dilation of 4-5 cm, and those who arrived with a cervical 
dilation of ≥6 cm. This study identified the factors associated with CS due to 
prolonged labour/dystocia by using bivariable logistic regression analysis. 
Statistically significant variables that were associated with CS due to prolonged 
labour/dystocia were considered for the final logistic regression model, and a 
multivariable logistic regression model was the built that calculated ORs and 
their 95% CIs. Forward stepwise regression was used in the multivariable model, 
and all statistically significant variables in the bivariable analyses were entered 
one at a time to identify factors associated with CS due to prolonged 
labour/dystocia. In the final model, only factors that were statistically significant 
(p < 0.05) were kept. All multivariable models included the variables of parity 
and women’s age for theoretical reasons because other studies have shown these 
variables to be associated with CS due to prolonged labour/dystocia. No variable 
was moderately or highly correlated (r ≥ 0.40) to any other variable, and therefore 
no variables were excluded in the final model. Two dependent variables (PPH and 
pre-eclampsia/eclampsia) had a very low number of cases (n = 22 (2.7%) and n = 
8 (1.0%), respectively), so no further analysis was possible for these variables. 
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3.5 Paper III 

3.5.1 Sampling 
This study used the framework of the previous population-based study (Paper I) 
in order to identify eligible participants who had experienced PDCs (106). 
Purposive sampling was used to explore long-term experiences and perceptions 
of women who had reported one of the four selected PDCs, i.e. PPH, prolonged 
labour/obstructed labour with a subsequent CS, pre-eclampsia, or fistula. The 
ASM in each village helped to contact the eligible participants and introduced the 
research team to the participants in the visited villages (67, 106). Eligible 
participants were individually approached by the first author and orally informed 
of the purpose of the study, and they signed a consent form prior to the in-depth 
interview. Fifteen participants were invited to participate in the study, and all of 
them accepted. Data collection was performed through individual in-depth 
interviewing. The time period under investigation included pregnancy, delivery, 
and the postpartum period until the time of the interview. The interview took 
place within a time period of 13-24 months after childbirth. 

3.5.2 Data collection procedures 
An interview guide was prepared by the research team and included questions on 
the participants’ health status; their experiences during pregnancy, delivery, and 
the postpartum period; their family and neighbours’ support and attitudes; the 
level of care and support from health care services; the economic status of their 
family; and their experiences of motherhood in relation to the PDCs. The 
individual interviews lasted between 45 and 60 minutes and were held in the 
participant’s home or at another convenient venue chosen by the participant. All 
interviews were conducted by the first author who was assisted by a female nurse 
who was an experienced interviewer. No other person could overhear the 
conversation. Prior to performing the interviews, the research group had 
contacted the local health authorities and informed them about the study in case 
any referrals might be required due to health problems related to the pregnancy 
and postpartum period. The interviews were held in the local language of 
Kinyarwanda, digitally recorded, transcribed verbatim, and translated into 
English by an experienced data collector. Field notes were taken during and after 
each interview and were thereafter used during the analysis and interpretation of 
the data. 

3.5.3 Qualitative analysis 
A qualitative manifest and latent content analysis, as inspired by Graneheim and 
Lundman, was used to analyse and interpret the data (100). The first author 
(JPSS), who is fluent in Kinyarwanda, control-read all of the translated interviews 
while simultaneously listening to the digital recordings and making the necessary 
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language corrections. In the first step of the analysis, the first author and the last 
author (IM) coded one third of the interviews that had been transcribed into 
English (4/15). Thereafter, they discussed their separate coding until they 
obtained consensus (100). All remaining interviews were inductively coded by the 
first author, and significant parts were reviewed by the last author. The first 
author and the last author together sorted the codes into content areas based on 
the codes’ similarities and differences. The codes were then categorized into 13 
sub-categories and four categories. The analytic process was iterative, moving 
back and forth between texts, codes, sub-categories, and categories (100). The 
categories and sub-categories were shared and discussed between all co-authors 
until consensus was achieved. 

3.6 Paper IV 

3.6.1 Data collection procedures 
A flow chart was constructed describing the clinical progress and the duration of 
each stage of labour of a normal delivery and the four PDCs. The flow chart was 
constructed using information on the staff numbers, monthly gross salary levels, 
categories of staff, number of rooms, and categories of rooms used in the 
management of labour that was collected from hospital management officers; the 
WHO recommendations on intrapartum care, augmentation of labour, 
prevention and treatment of PPH, and prevention and treatment of pre-
eclampsia and eclampsia; and the Rwandan Ministry of health Gynaecology 
Obstetrics Clinical Protocol and Treatment Guidelines (29, 30, 104, 107-109). 
Thereafter, the draft of the constructed flow chart was reviewed by six 
experienced health facility-based physicians (obstetricians and gynaecologists) 
who provided feedback to the research team. Further, 14 women who had 
experienced either a normal, uncomplicated vaginal delivery or one of the four 
selected PDCs were interviewed at the time of discharge about their expenses 
directly related to the delivery. Additionally, the medical records of these 14 
participants were reviewed to refine the constructed flow chart.  

Data were collected in three district hospitals in Kigali City and in the Northern 
Province at the Kibagabaga, Nemba, and Ruli district hospitals. Staff, overhead, 
building, and equipment costs were estimated only in Nemba District Hospital, 
which is a middle-level district hospital in terms of its annual number of 
deliveries. Nemba District Hospital is located in the Gakenke District in the 
Northern Province of Rwanda. The hospital has 139 beds, of which 39 beds (28%) 
are in the maternity ward. In total, 2,048 deliveries occurred in Nemba District 
Hospital in 2015, of which 15% were by CS (personal information). Results were 
reported in RWF and USD as per the average 2015 exchange rate. 
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3.6.2. Costing analysis 
The cost of human resources was estimated using information collected from the 
district hospital about the staff numbers, monthly gross salary levels and 
categories of staff directly involved in the management of labour at the district 
hospital. The constructed flow chart and the review of patient records was used 
to estimate staff time used for each type of mode of delivery. Hourly salary was 
estimated from the monthly salary assuming 224 working hours per month. 

The constructed flow chart and the review of patient records (N=14) was used to 
identify the type and quantity of consumables and medications used in each type 
of delivery. Unit prices were obtained from the standard pricing list for district 
hospitals made by the Rwandan Ministry of Health (MOH). All equipment used 
in the clinical management of each type of delivery was similarly identified and 
quantified, and the cost of each equipment was obtained from the responsible 
entity of the MOH (The Medical Technology and Infrastructure, MTI, Division of 
the Rwanda Biomedical Centre) (110). The annual cost, of each equipment used, 
was estimated using an expected lifetime of three years. Then the cost of each 
equipment per each type of delivery was calculated by dividing the relevant 
number of deliveries with the number of available equipment and multiplying by 
the annual cost of each equipment. 

The constructed flow chart and the review of patient records were used to identify 
and quantify the number and type of rooms used, and the number of hours that 
each woman stayed in each type of room between admission and discharge time. 
The standard building cost for a new district hospital in 2015 was obtained from 
MTI (110). An annual cost was estimated using 20 years as the expected lifespan 
of a new building, a figure commonly used in depreciation calculations in 
accounting systems in Rwanda. The proportion of the space used by the maternity 
ward was calculated as the proportion of total beds available in the hospital that 
were allocated to the maternity ward. The hourly cost of each type of room 
(theatre, hospitalisation room, waiting room and delivery room) was assumed to 
be equal (exclusive of equipment). 

The overhead cost included the costs of non-clinical staff, shared equipment 
(power generators, cleaning cost, electricity), and the costs of general supplies 
and utilities. The proportion of beds used by the maternity ward was used to 
allocate a proportion of the total hospital overhead cost to the maternity ward. 
The estimation of the annual patient-days related to each type of delivery was 
done in multiplying the relevant annual number of deliveries by the number of 
hospitalisation days per type of delivery. Thereafter the maternity ward overhead 
cost was divided by the estimated total patient-days to estimate the overhead cost 
per patient-day as 3242 RWF. This daily overhead cost was multiplied by the 
number of hospitalisation days per each type of delivery to give the overhead cost 
allocated to each type of delivery. 
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Household cost information was collected directly from 14 delivered women at 
discharge time. The data included transport cost from home to the hospital, 
whether the woman was accompanied or not, the cost of food from delivery to 
discharge time, and the occupation of both the woman and the accompanying 
person. To value the opportunity cost of hospitalisation for women and those 
accompanying them, we multiplied the number of the days of hospitalisation by 
the national median daily income for the two categories paid job and self-paid 
(607 RWF) from the 2016 National Labour Force Survey (111). The cost of 
transport, food, and the opportunity cost were doubled because all 14 women 
reported being accompanied. In the household perspective, we included 10% of 
total healthcare fees as paid by patient according to the co-payment structure to 
reflect the high coverage of community-based health insurance which pays 90% 
of the total fees (78, 112). This healthcare fee was not included in the societal cost 
to avoid double-counting. 

The annual national cost was estimated by multiplying the number of cases by 
the unit cost of each type of complication. To estimate the annual number of 
cases, we used the prevalence of the selected PDCs established in our previous 
study. The prevalence of postpartum haemorrhage, hypertensive disorders 
during pregnancy, and caesarean section due prolonged/dystocic labour was 
2.7%, 1% and 5.4%, respectively (113). The number of deliveries for the year 2015 
(547,182 deliveries) was extracted from the Rwanda HMIS (personal 
communication). 

3.7 Ethical approval and ethical considerations 
This thesis was conducted as part of the Maternal Health Research Programme 
(MaTHeR) undertaken by the University of Rwanda in collaboration with Umeå 
University and University of Gothenburg in Sweden. The research protocol and 
all of the project questionnaires were approved by University of Rwanda, College 
of Medicine and Health Sciences Institutional Review Board (Ref: 
010/UR/CMHS/SPH/2014). Before the data collections, authorization to 
conduct the study was obtained from the Ministry of Health in Rwanda (Ref: 
20/4029/MCH/2014). The WHO guidelines on ethical issues were followed, and 
participants were informed about their freedom to participate and to withdraw 
from the study at any time they wanted (114). Before the interviews, the 
interviewers provided information about the study to the eligible participants. All 
selected participants in Papers I-IV signed a written consent form before their 
participation in the study. Before data collection, some health facilities were 
contacted in order to be prepared to take care of women still experiencing health 
problems related to their pregnancy and childbirth. 
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4. RESULTS 
4.1 Background characteristics of participants 
The mean age of the participants of Paper I (the population-based study) was 27.8 
years, the mean number of years of education was 5.8, 53.4% were married, 13.4% 
were single or unmarried, 20.4% reported having no health insurance, 5.1% 
delivered at home or on their way to the health facility. In total 21.4% of 
participants were discharged before the third day postpartum, 35.7% on the third 
day postpartum, 28.6% between 4 and 7 days postpartum, and 14.3% were 
discharged after 1 week postpartum (Paper I). The mean age of the participants 
in Paper II (the health facility-based study) was 27.8 years, the mean number of 
years of education was 7.6, 49.9% were married, 8.6% were single or unmarried, 
3.6% had no education, and 1.6% reported having no health insurance. The mean 
age of the participants in Paper III (the qualitative study) was 28.5 years, 66.6% 
were married, 0.2% were single or unmarried, 6.6% reported no education, and 
all participants reported having health insurance and that they delivered at a 
health facility. In total, 78% of participants in Paper III were unskilled workers 
(farmers), 14.2% were civil servants, and 7.1% were students. Table 2 summarises 
the background characteristics of all participants in Papers I-IV. 
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Table 2. Background characteristics of participants in Papers I-IV. 
Variables Paper I Paper II Paper III Paper IV 
Number of participants N=921 N=817 N=15 N=14 
 n % n % n % n % 
Women’s mean age in years (SD) a 27.89  (6.02) 27.83 (5.57) 28.53 (5.13)   
Women’s age (years)  920  99.9 816 99.9 15 100   

<25  295  32.0 237 29.0 6 40   
25-29  277  30.1 250 30.6 3 20   
30-34  212  23.0 221 27.1 3 20   
35-39  98  10.6 90 11.0 3 20   
≥40  38  4.1 18 2.2 0 0   

Marital status 920  99.9 814 99.6 15 100   
Single or unmarried 123  13.4 70 8.6 4 26.7   
Widowed 13  1.4 2 0.2 0 0   
Separated or divorced 10  1.1 11 1.4 2 13.3   
Cohabiting 292  31.7 326 40.0 2 13.3   
Married 482 52.4 406 49.9 7 46.7   

Mean number of years of education (SD) 5.80  (3.10)  7.67 (4.18)     
Woman’s education  921  100 815 99.8 15 100   

No education 97  10.5 29 3.6 1 6.7   
Completed primary level 608  66.0 406 49.8 7 46.7   
Secondary school and vocational training 178  19.3 198 24.5 7 46.7   
Tertiary, university level 38  4.1 121 14.8 0 0   

Woman’s occupation  920  99.9 800 97.9   14 100 
Student 17  1.9 33 4.1   1 7.1 
Non-skilled worker  529  58.3 470 58.8   11 78.6 
Skilled worker 41  4.5 60 7.5   0 0 
Civil servant 61  6.7 99 12.4   1 7.1 
Not employed 257  28.3 109 13.6   0 0 
Other employment 3  0.3 29 3.6   1 7.1 

Number of previous births 889 96.5 816 99.9 15 100   
1 273 30.7 335 41.1 5 33.3   
2 32 3.6 213 26.1 3 20.0   
3 221 24.9 155 19.0 4 26.7   
4 148 16.6 78 9.6 1 6.7   
>4 215 24.2 35 4.3 2 13.3   

Health insurance 920  99.9 814 99.6 15 100   
No insurance 188  20.4 13 1.6 0 0   
Community health-based insurance  686  74.5 650 79.9 13 86.7   
Public insurance (RAMA, MMI, MIS/UR b  
and other private insurances) 

47  5.1 151 18.6 2 13.3   

ANC visits 915  99.3 817 100 15 100   
Yes  910  98.8 812 99.4 15 100   
No 5  0.5 5 0.6 0 0   

Number of ANC visits  915  99.3 812 99.4 15 100   
1-3 497  54.3 479 59 4 26.7   
≥4 418  45.7 333 41 11 73.3   

Place of delivery 919 99.8 817 100 15 100 14 100 
Home 47 5.1 0 0 0 0 0 0 
Health facility 872 94.9 817 100 15 100 14 100 

Religion  919  99.8 814 99.6     
Catholicism 428  46.6 220 27.0     
Protestantism 334  36.3 439 53.9     
Adventist 77  8.4 92 11.3     
Islam 16  1.7 25 3.1     
Other religion 58  6.3 31 3.8     
No religion 6  0.7 7 0.9     

Household income per month 914  99.2 772 94.5 14 93.3   
<17,500 RWF 258  28.2 32 4.1 1 7.1   
17,500-35,000 RWF 240  26.3 68 8.8 4 28.6   
>35,000 RWF 416  45.5 672 87.1 9 64.3   

a SD = Standard deviation 
b RAMA = La Rwandaise d’Assurance Maladie, MMI = Military Medical Insurance, MIS/UR = Medical Insurance of University of Rwanda 
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4.2 Antepartum period 
The self-reported prevalences of anaemia, hypertension, convulsions, diabetes 
mellitus during pregnancy, and bad-smelling vaginal discharge during pregnancy 
were 15%, 4.9%, 2.4%, 2.2%, and 9.2%, respectively, in Paper I and 14.9%, 5.3%, 
1.8%, 0.2%, and 11.3%, respectively, in Paper II. The prevalence of infections 
during pregnancy was 2.1% (Paper I) and 1.2% (Paper II).  

In Paper II, 73.3% of the participants reported a pregnancy weight gain of 1-10 kg, 
19.7% gained 11-20 kg, and 1.2% reported that they gained more than 20 kg, and 
the calculated BMI during pregnancy indicated that 4.9% were underweight, 
19.9% were overweight, and 9.8% were obese. A total of 91.4% of the participants 
in Paper II reported good SRH prior to their pregnancy, but only 68.8% reported 
good SRH during their pregnancy. In Paper III, during the interview, participants 
who suffered from pre-eclampsia reported the presence of signs and symptoms 
related to pre-eclampsia. These signs were not noticed or discovered during 
routine ANC visits in health facilities. Below are quotations from participants in 
Paper III: 

‘The problem that I encountered was due to the negligence of the doctor who was 
checking me during the ANC visits.’  

(Woman who had experienced pre-eclampsia) 

 

‘But the nurse didn’t check my blood pressure.’  

(Woman who had experienced pre-eclampsia) 

 

‘We spent almost the whole day there at the hospital waiting for the doctor who 
had a lot of patients that day. It was around 6 p.m. that we met the doctor. I didn’t 
know anything about hypertension, and when he [the doctor] checked my blood 
pressure he was surprised and found my blood pressure too high at around 200.’  

(Woman who had experienced pre-eclampsia) 

 

4.3 Intrapartum period 
A total of 15.7% of the participants reported that they had been transferred from 
facilities of lower health care level to higher levels of health care (Paper I). The 
review of medical records at the district hospitals showed that 56.4% of the 
participants had been transferred to a district hospital, and the majority of these 
had been transferred from health centres to district hospitals with CS as the main 
reason for their transferral (Paper II). Of all participants in Paper I, 87% were 
delivered vaginally and 13% were delivered by CS. In Paper II, the majority 
(72.7%) had experienced a spontaneous start of labour, with 65.2% delivering 
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vaginally and 7.5% delivering by CS. A small proportion (4.9%) were induced for 
labour, and 19.7% were delivered by elective CS before the start of labour. The 
partogram was used for almost all participants who delivered at health centres, 
but it was only used for 67.4% of the participants who delivered at district 
hospitals. Few participants (1.2%) received pharmaceutical pain relief during 
labour, 12.1% received augmentation of labour through oxytocin, 26.2% 
underwent amniotomy, and 12.5% had an episiotomy (Paper II). Upon arrival at 
the hospital, 44.3%, 22%, and 31.5% presented with a cervical dilation grade of 
≤3 cm, 4-5 cm, and ≥6 cm, respectively (Paper II). Participants who arrived at the 
health facility with cervical dilation grade ≤3 cm spent the median value of 9.25 
hours (interquartile range (IQR): 3.33-18.50 hours) in the maternity ward, those 
who arrived with cervical dilation grade of 4-5 cm spent the median value of 5.42 
hours (IQR: 1.17-15.00 hours) in the maternity ward, and those who arrived with 
a cervical dilation grade ≥6 cm spent the median value of 2.92 hours (IQR: 1.00-
6.17 hours) in the maternity ward. The time spent in the maternity ward was 
significantly longer for those with a cervical dilation grade of ≤3 cm (p < 0.001) 
(Paper II, Figure 1). The use of oxytocin was shown to shorten the time spent in 
labour. Pregnant women who received oxytocin during labour spent fewer hours 
in labour compared to pregnant women who arrived in the maternity ward with 
the same cervical dilation but who did not receive oxytocin (Paper II). The 
proportion of pregnant women who presented with hypertension on arrival to the 
health facility was 13.8% (Paper II). 

 

Figure 1. Frequency of participants in relation to the number of hours in the maternity 
ward until delivery and in relation to category of grade of cervical dilation at arrival to 
health facility. 
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Most participants blamed the health care system as the cause of their health 
problems during pregnancy, delivery, and postpartum due to the provision of 
inadequate care (Paper III). The quotations below illustrate these findings: 

‘I was neglected when I was giving birth. When I entered the maternity ward, 
there was no electricity, and the ambulance had just left with another pregnant 
woman. There were two nurses that were telling me to stay in the maternity ward 
[participant crying]. They were looking at me and laughing at me about my 
clothes. When the ambulance came back, the nurse that was in the ambulance 
removed me from the ambulance and said: Please bring her back [to the maternity 
ward]. I am going to try to help her to deliver. When in the maternity ward, she 
performed an episiotomy and I delivered after that. She told them that “you have 
neglected this mother, why didn’t you help her? If you had performed an 
episiotomy a little bit earlier she would not have suffered like this!!’ 

(Woman who had experienced fistula) 

 

During labour, most of the pregnant women were supported by their husbands. 

‘He [the husband] supported me very much. He was the one who was with me at 
the hospital. He even asked for his annual leave. Even when the child died, we 
came back together without other problems. He didn’t leave me alone.’  

(Woman who had experienced pre-eclampsia) 

 

The estimated societal cost of a normal uncomplicated vaginal delivery was 
estimated at 49,704 RWF corresponding approximately to 69 USD (Paper IV). 
The incremental costs during labour and delivery of a vaginal delivery 
complicated by PPH or complicated by pre-eclampsia with vaginal delivery were 
estimated at 25,324 RWF corresponding approximately to 35 USD each. The 
incremental cost during labour and delivery of prolonged, dystocic, or obstructed 
labour resulting in a CS was estimated at 45,794 RWF corresponding 
approximately to 64 USD. The incremental cost of pre-eclampsia delivered by CS 
was estimated at 61,400 RWF corresponding approximately to 85 USD. The 
major cost categories of the estimated costs during labour and delivery for each 
of the selected PDCs were staff, medications, and equipment, while for the normal 
uncomplicated vaginal delivery, the major costs categories were staff, overhead, 
and household expenses (Paper IV; Figure 2). 
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Figure 2. Cost of labour and delivery for a normal vaginal delivery and selected PDCs 
(RWF). 

 

4.4 Postpartum period 

4.4.1 Postpartum health problems and PDCs 
A total of 2% of the participants reported having developed vaginal fistula, 0.4% 
reported fecal incontinence, 2.4% reported urinary incontinence, and 3.3% 
reported problems related to an episiotomy after the most recent delivery 
(Paper I). At the time of the interview, 6.5%, 22.6%, and 14.8% of the participants 
reported almost daily or weekly irritability, anxiety, and depression, respectively 
(Paper I). Generalised fatigue almost daily or weekly was reported by 17.3% of the 
participants, severe headache by 21.7%, and low back pain by 26.4%. These 
conditions or symptoms were also reported by the participants in the qualitative 
study (Paper III). The quotations below illustrate the experiences of these 
participants: 
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‘I also have an intermittent problem with back pain. It handicaps me, and 
sometimes I am not able to perform my daily activities.’  

(Woman who had experienced a CS) 

 

‘There are some jobs that I am not able to do, but other easy jobs I can manage to 
do. Like, for example, when I go to cultivate in the field, I immediately have 
urinary incontinence, and this makes me uncomfortable and the urine burns me 
and does not allow me to continue. Even when I carry heavy things I have the 
same problem, and it requires me to go and change my diapers immediately when 
I arrive where I was going.’ 

(Woman who had experienced fistula) 

 

The prevalence of pre-eclampsia/eclampsia was found to be 1% at the selected 
health facilities (Paper II). In the population-based study, 8.5% of participants 
reported having had an emergency CS (Paper I). The prevalence of CS due to 
prolonged labour/dystocia at the district hospital level was 5.4% (Paper II). Being 
poor, being nulliparous, and residing far from the health facility were risk factors 
for CS due to prolonged labour or dystocia (Paper II; Table 3). 
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Table 3. Bivariable and multivariable logistic regression analyses with calculation of 
crude odds ratios (OR) and their 95% confidence intervals (CI) for caesarean section due 
to prolonged labour/dystocia in relation to specified background variables. 
Variable Caesarean section due to prolonged labour/dystocia 
 Bivariable analysis Multivariable analysis 
 Yes No     
 N % N % Crude OR 95% CI Crude OR 95% CI 
Maternal age (years)         

<25  13 5.5 224 94.5 1  1  
25-34  28 5.9 443 94.1 0.91 0.46-1.80 0.67 0.30-1.48 
≥35  2 1.9 106 98.1 0.29 0.70-1.27 0.40 0.09-1.80 

Marital status         
Married or cohabiting 41 5.6 690 94.4 1    
Unmarried, single, widowed, or separated 2 2.4 81 97.6 0.41 0.09-1.75   

Women ‘s education         
Completed secondary level or reached 
university level 

13 6.4 191 93.6 1    

Completed primary level 29 5.0 553 95.0 0.77 0.92-1.51   
Never attended school 1 3.4 28 96.6 0.52 0.06-4.16   

Woman’s employment         
Employed 37 5.4 654 94.6 1    
Not employed 6 5.5 102 94.5 1.03 0.42-2.50   

Number of births         
Multiparity  12 2.7 434 97.3 1  1  
Primiparity 1 2.9 34 97.1 1.03 0.13-8.18 3.79 1.79-8.01b 

Health insurance         
Yes 42 5.2 760 94.8 1    
No 1 7.7 12 92.3 1.50 0.19-11.87   

Household monthly income         
≥36,000 RWF 11 10.9 90 89.1 1  1  
<36,000 RWF 32 4.8 641 95.2 2.44 1.19-5.02 4.86 2.08-11.35 

Distance to the health facility         
≤1 km 32 7.2 413 92.8 1  1  
>1 km 11 3.0 358 97.0 2.55 1.25-5.07 3.30 1.53-7.11 

Antenatal care visit         
Yes 41 5.3 737 94.7 1    
No 1 3.3 29 96.7 1.61 0.21-12.13   

Anaemia during pregnancy         
No 39 5.6 656 94.4 1    
Yes 4 3.3 118 96.7 0.57 0.20-1.62   

Transfer from another health facility         
No 14 3.9 343 96.1 1    
Yes 29 6.3 431 93.7 1.64 0.85-3.16   

Cervical dilation upon arrival at the health facility         
≤3cm 28 8.2 313 91.8 4.54 1.73-11.93 6.17 2.20-17.28 
 4-5cm 10 5.9 159 94.1 3.19 1.07-9.51 4.03 1.27-12.71 
≥6cm 5 1.9 254 98.1 1  1  

Woman’s weight (kg)         
<50 5 4.7 101 95.3 1.11 0.42-2.91   
≥50 36 5.2 651 94.8 1    

Self-rated health before pregnancy a         
Good  42 5.6 705 94.4 1    
Poor  1 1.4 68 98.6 0.24 0.03-0.82   

Self-rated health during pregnancy a         
Good  39 6.9 523 93.1 1  1  
Poor  4 1.6 250 98.4 0.21 0.07-0.60 0.22 0.07-0.65 

a Poor self-rated health status (Poor-SRH Poor self-rated health status) includes very poor and poor health status categories and  
   Good-SRH (Good self-rated health status) includes very good and good health status categories. 
b Statistically significant odds ratios are in bold 
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The prevalence of severe blood loss after delivery was 9.9% (Paper I), and the 
prevalence of PPH was 2.7% in Paper II. We investigated the experiences of 
women who had experienced one or more of the four selected PDCs, and during 
the postpartum period these women in general experienced challenging 
conditions, such as being discharged without being properly informed about the 
complications that they suffered from. These circumstances required them to 
undergo a process of trying to understand what, how, and why the complications 
had occurred in order to make sense of their situation (Paper III). The quotations 
below illustrate these findings. 

‘I didn’t know much about the sickness. I felt confused, felt like I was going to die. 
Others started saying that it was poisons. I didn’t know much about such a 
sickness.’ 

(Woman who had experienced pre-eclampsia) 

 

‘When we meet [other women with fistula] we discuss and share experiences, and 
we are free to talk about our cases because we are among ourselves. This makes 
me feel that I am not alone.’ 

(Woman who had experienced fistula) 

 

Participants in Paper III also complained about low quality of health care and 
insufficient access to health services during pregnancy, delivery, and the 
postpartum period. Some participants reported that being neglected during 
labour and delivery was the cause of their subsequent health problems. Others 
pointed out a lack of attention from health care providers in the postpartum 
period when they sought care for their health problems. Participants also 
complained about the lack of needed health services in the postpartum period. 
The quotations below illustrate these findings.  

‘I am very tired of returning to that health centre. I want now only to go to the 
hospital […] Because I do not have health insurance and do not have money to pay 
for it since last year.’ 

(Woman who had experienced fistula) 

 

‘Health care services are expensive for others [pregnant women] who don’t have 
the health insurance to be able to go to the advanced-level health facility.’  

(Woman who had experienced pre-eclampsia) 
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Most of participants managed to adapt their lives to their new life circumstances. 
They tried to develop different strategies for coping with their persistent health 
problems, including adjusting their own attitudes and behaviours. These coping 
strategies included putting significant efforts into hiding their health problems 
and trying to appear as normal as possible. In addition, some participants had to 
face financial difficulties due the increased health care expenses related to PDCs 
or because their health condition did not allow them to work and earn an income 
(Paper III). The quotations below illustrate these findings. 

‘He [the husband] requested a loan of one million [Rwandan francs] when I was 
hospitalised, and we spent almost 2 months there and when we left we had spent 
almost all the money. Having paid the hospital, the burial ceremony for the first 
child, and paying for my first follow-up, we could not buy anything else.’ 

(Woman who had experienced pre-eclampsia) 
 

‘I try to protect myself using diapers of clothes covered with plastic, […] I go and 
buy the plastics baby’s diapers […] I clean [them] every time and cannot use a 
dirty tissue before I clean it. I wash my tissues every time and I use perfumed soap 
and also, I put a powder on it.’ 

(Woman who had experienced fistula) 
 

‘Sometimes I tried to do small and easy activities, but you understand that it is not 
as it was before. Sometimes I have to stop, and now I need to hire someone to help 
me to do things that I used to do myself before I got this problem. When I have 
high blood pressure, I can’t work anymore or do small things like going to the 
market or to church or visiting friends.’ 

(Woman who had experienced pre-eclampsia) 

4.4.2 Self-rated health status  
Almost one third of the participants (32.2%) reported poor-SRH at one day 
postpartum, but only 11.7% were still reporting poor-SRH at the time of the 
interview (Paper I). In the health facility-based study, only 14% of the participants 
reported poor-SRH at the time of discharge (Paper II). In the population-based 
study, the proportion of women who rated their overall health status as very poor 
or poor decreased during the study period (Paper I; Figure 3). Survival analysis 
was performed, and the Kaplan-Meier curves showed that women with low level 
of education, women with anaemia during pregnancy, and women with 
significant PPH (Paper I; Figure 4) reported poorer SRH status during the early 
part of the postpartum period compared to women reporting none of these 
conditions (Paper I). In contrast, the log rank test revealed that for the entire 
follow-up period there was no statistically significant difference between groups 
for overall SRH status in relation to level of education (p = 0.863), anaemia 
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during pregnancy (p = 0.463), or significant PPH (p = 0.401) (Paper I). For those 
participants who were followed-up to around one year postpartum, there was no 
significant difference in overall health status between participants characterised 
by different categories of exposures. Thus, participants had in general regained a 
good health status (Paper I). 

 
Different self-rated overall health status categories are presented with proportions (%). 

Figure 3. Percentage of self-rated health status at one day, one week, one month and 
at the time of interview. 

 
a Time of interview is time end point for follow-up of each woman 
b Only women reporting poor-SRH at day one are included in analysis 

Figure 4. Kaplan-Meier curve showing change in health status from poor-SRH to good-
SRH by experience of significant post partum haemorrage during follow-up timea 
(n=296b). 
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At one day postpartum, CS (reference group (ref.): vaginal delivery with or 
without instruments), hypertension during pregnancy and delivery (ref.: no 
hypertension), and significant PPH (ref.: no significant PPH) were statistically 
significantly associated with poor-SRH (Paper I; Table 4). 

At 1 week postpartum, CS (OR = 1.95, CI = 1.08-5.53), severe bleeding during 
pregnancy and labour (OR = 3.60, CI = 1.56-8.31); ref.: no severe bleeding), 
hypertension during pregnancy and delivery (OR = 2.21, CI = 1.06-4.60), 
significant PPH (OR = 2.01, CI = 1.12-3.58), age less than 25 years (OR = 1.71, CI 
= 1.05-2.80); ref.: age group 25 to 34 years of age), and discharge time more than 
7 days postpartum (OR = 2.81, CI = 1.18-6.66); ref.: discharge time less than 
3 days) were statistically significantly associated with poor-SRH (Paper I). At 
1 month postpartum, anaemia and infection during pregnancy, breastfeeding, 
severe bleeding during pregnancy and labour, and age less than 25 years were 
significantly associated with poor-SRH. Being discharged on the third day 
postpartum was protective against reporting poor health at 1 month postpartum 
(OR = 0.49, CI = 0.24-0.99; ref.: discharge time before 3 days postpartum) 
(Paper I; Table 4). At the time of the interview, multiparity was associated with 
poor-SRH (Table 4). Both at 1 day and 1 week postpartum, CS, hypertension 
during pregnancy and delivery, and significant PPH were associated with poor-
SRH (Paper I; Table 4). 

At 1 week and at 1 month postpartum, severe bleeding during pregnancy and 
labour was associated with poor-SRH (Paper I). Infection and anaemia during 
pregnancy were associated with poor-SRH at 1 month postpartum (OR = 7.15, CI 
= 2.17-23.50 and OR = 2.32, CI = 1.22-4.38, respectively) and at the time of the 
interview (OR = 3.36, CI = 1.17-11.56 and OR = 4.48, CI = 2.78-7.21, respectively) 
(Paper I). 
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Table 4. Univariable and multivariable and logistic regression analysisa of poor-SRHb at 
three times postpartumc. 
 Poor-SRHb at 1 day after delivery Poor-SRH at 1 month after delivery Poor-SRH at the time of the interview 
 Univariable 

analysis 
Multivariable 

analysis 
Univariable 

analysis 
Multivariable 

analysis 
Univariable 

analysis 
Multivariable 

analysis 

 Crude Odds Ratios 
and 95% CI 

Adjustedd Odds 
Ratios and 95% CI 

Crude Odds Ratios 
and 95% CI 

Adjusted Odds 
Ratios and 95% CI 

Crude Odds Ratios 
and 95% CI 

Adjusted Odds 
Ratios and 95% CI 

Women's age (years)       
<25  1.02 (0.75-1.38) 1.07 (0.72-1.60) 1.93 (1.12-3.32)e 2.71 (1.30-5.62) 0.82 (0.51-1.31) 0.87 (0.46-1.64) 
25-34 1 1 1 1 1 1 
>35  0.86 (0.57-1.31) 0.94 (0.56-1.58) 1.95 (0.99-3.85) 1.44 (0.61-3.40) 1.10 (0.62-1.94) 0.77 (0.37-1.57) 

Place of delivery       
At health facility 1  1  1 1 
At home or on the way to health 

 facility 
0.75 (0.38-1.48)  1.83 (0.74-4.47)  2.48 (1.22 -5.04) 1.92 (0.87-4.21) 

Mode of delivery       
Vaginal (with or without instruments) 1 1 1 1 1 1 
Caesarean section 3.48 (2.31-5.23) 3.20 (2.07-4.96) 2.28 (1.25-4.14) 2.25 (0.97-5.23) 0.62 (0.30-1.28) 0.66 (0.29-1.49) 

Hypertension during pregnancy and 
delivery 

      

No  1 1 1 1 1  
Yes 2.99 (1.67-5.37) 2.38 (1.22-4.62) 2.88 (1.34-6.21) 1.30 (0.47-3.55) 1.27 (0.55-2.92)  

Convulsions during pregnancy, 
delivery, or postpartum  

      

No 1  1 1 1  
Yes  1.81 (0.92-3.58)  2.56 (1.02-6.40) 0.76 (0.21-2.67) 2.02 (0.86-4.77)  

Diabetes mellitus during pregnancy       
No 1  1  1  
Yes  0.69 (0.25-1.93)  0.000  0.83 (0.19-3.65)  

Anemia during pregnancy       
No 1 1 1 1 1 1 
Yes 1.59 (1.10-2.31) 1.34 (0.88-2.01) 2.19 (1.25-3.84) 2.37 (1.25-4.49) 4.33 (2.77-6.75) 4.45 (2.69-7.35) 

Marital status       
Married or cohabiting 1 1 1 1 1 1 
Unmarried or single or widow or 

 separated 
1.42 (0.95-2.12) 1.60 (1.02-2.51) 1.05 (0.53-2.05) 1.51 (0.66-3.47) 0.60 (0.37-0.99) 0.49 (0.26-0.93) 

Age at marriage (years)       
<20  1  1  1  
≥20 1.21 (0.87-1.67)  1.25 (0.70-2.22)  0.81 (0.50-1.26)  

Number of births       
1  1 1 1 1 1 1 
2-4  1.14 (0.82-1.59) 1.19 (0.80-1.76) 1.10 (0.61-1.96) 1.55 (0.74-3.22) 1.38 (0.82-2.32) 1.71 (0.89-3.29) 
>4  0.72 (0.48-1.07) 0.76 (0.44-1.61) 1.15 (0.59-2.24) 2.26 (0.80-6.35) 1.87 (1.07-3.27) 2.42 (1.06-5.54) 

Time when discharged (days)       
<3  NA f  1 1 1  
3    0.51 (0.26-0.99) 0.49 (0.24-0.99) 1.83 (0.42-7.90)  
4-7    1.02 (0.49-2.11) 0.64 (0.25-1.64) 2.44 (0.56-10.62)  
>7   3.56 (1.50-8.44) 2.47 (0.83-7.30) 1.93 (0.41-9.05)  

Handicapping complication       
No 1 1 1 1 1 1 
Yes 3.49 (1.76-6.92) 2.16 (0.99-4.69) 3.66 (1.60-8.36) 2.23 (0.80-6.23) 2.66 (1.21-5.82) 2.20 (0.89-5.47) 

Health Insurance       
Yes 1 1 1  1  
No 1.52 (1.09-2.12) 1.59 (1.11-2.28) 1.33 (0.76-2.34)  1.44 (0.91-2.30)  

Infection during pregnancy       
No  1  1 1 1 1 
Yes  0.97 (0.36-2.58)  7.50 (2.85-19.70) 6.94 (2.14-22.53) 4.64 (1.78-12.08) 3.73 (1.20-11.59) 

Severe bleeding during pregnancy 
and labour 

      

No  1 1 1 1 1  
Yes 2.17 (1.09-4.31) 1.74 (0.77-3.92) 3.27 (1.37-7.80) 2.96 (1.09-8.02) 1.04 (0.36-3.03)  

Significant blood loss after delivery       
No  1 1 1 1 1 1 
Yes  2.14 (1.38-3.31) 2.04 (1.24-3.35) 2.67 (1.44-4.94) 1.77 (0.81-3.82) 2.21 (1.27-3.83) 1.22 (0.60-2.45) 

Breast feeding       
Yes  NA f  1 1 1  
No   5.97 (1.07-33.21) 9.54 (1.50-60.39) 0  

a Univariable logistic regression analysis with calculation of crude odds ratio (OR) and 95% confidence interval (CI) 
b Poor self-rated health status (poor-SRH) includes very poor and poor health status categories and Good SRH (Good self-rated health status) includes very good 
   and good health status categories 
c Three postpartum times: 1 day after delivery, 1 month after delivery, and at the time of the interview 
d Adjusted Odds Ratios for women’s age, number of births, mode of delivery, and marital status 
e Statistically significant odds ratios are in bold  
f  NA: Not applicable 
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4.4.3 Cost of pregnancy and delivery-related complications 
The total societal cost of a normal uncomplicated vaginal delivery was estimated 
at 77,366 RWF corresponding approximately to 107 USD. The total household 
cost was estimated at approximately 25 USD, of which 90% were direct costs, i.e. 
food and transport costs (Paper IV; Figure 5). The total societal cost of a case of 
pre-eclampsia with CS was estimated at 321,916 RWF corresponding 
approximately to 446 USD. The total household cost was estimated at 
approximately 93 USD, of which 82% were direct costs (Paper IV; Figure 5). The 
total cost of a case of pre-eclampsia with vaginal delivery was estimated at 
285,541 RWF corresponding approximately to 396 USD. The total household cost 
was estimated at approximately 91 USD, of which 84% were direct costs (Paper 
IV; Figure 5). The total societal cost of a case of prolonged labour, dystocic labour, 
or obstructed labour resulting in a CS was estimated at 182,531 RWF 
corresponding approximately to 253 USD. The total household cost was 
estimated at approximately 52 USD, of which 82% were direct costs (Paper IV; 
Figure 5). The total societal cost of a case of PPH after vaginal delivery was 
estimated at 116,996 RWF corresponding approximately to 162 USD. The total 
household cost was estimated at approximately 32 USD, of which 83% were direct 
costs (Paper IV; Figure 5). 

 
Figure 5. Breakdown of the estimated unit cost of normal, uncomplicated vaginal 
delivery, pre-eclampsia with vaginal delivery, pre-eclampsia with CS, post-partum 
haemorrhage after vaginal delivery, and prolonged labour or obstructed labour or 
dystocia labour resulting in a caesarean section (RWF).  
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The estimated incremental costs of the selected PDCs were 339 USD, 289 USD, 
146 USD, and 55 USD for pre-eclampsia with CS; pre-eclampsia with vaginal 
delivery; prolonged labour, dystocic labour, or obstructed labour resulting in CS; 
and PPH with vaginal delivery, respectively.  

In the qualitative study, all participants reported that they were negatively 
affected financially by the high costs associated with the PDCs. Some of the 
participants had spent all their savings and were obliged to sell, for example, a 
plot of land or had to take a loan from a bank or from friends in order to pay the 
hospital bill and other health-related expenses. Due to the considerable expenses, 
some participants fell into a cycle of poverty because they were not able to recover 
sufficiently to start working and earning an income. The quotations below 
illustrate these findings (Paper III). 

‘I left the hospital with the debts […] I have been obliged to sell some of my 
belonging after getting out of the hospital in order to pay for the hospital bill.’ 

(Woman who had experienced PPH) 

 

‘They say that this woman [the interviewee] is already handicapped and she is no 
longer able to do anything. You cannot hire her to do any work for you. So, for me 
it is this that has led me to despair.’ 

(Woman who had experienced PPH) 
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Table 5. Overview of results Papers I-IV. 
Item Paper I 

(Population-based) 
Paper II 
(Health facility-based) 

Paper III 
(Qualitative) 

Paper IV  
(Costing) 

Antepartum 
period 

Self-reported prevalences: 
Anaemia: 15.0%. 
Severe vaginal bleeding: 2.0%.
Hypertension: 4.9%. 
Diabetes mellitus: 2.2%. 
Convulsions: 2.4%. 
Infections: 2.1%.  

Self-reported prevalence: 
Anaemia: 14.9%.  
Severe vaginal bleeding: 5.6%. 
Hypertension: 5.3%. 
Diabetes mellitus: 0.2%. 
Convulsions: 1.8%. 
Infections: 1.2%. 
Participants who gained 
>20 kg during pregnancy: 1.2%

All participants attended at least 2 ANC1 

visits during pregnancy. 
Participants could have signs and 
symptoms of PDCs2, for example 
headache, dizziness, disturbed vision, 
heart, palpitations and exhaustion without 
being aware of their severity. 
Participants reported that signs and 
symptoms of PDCs were not always 
detected or recognised during ANC visits.  

 

Intrapartum 
period 

Participants who reported 
being transferred from health 
centres to a higher health care 
level: 15.7%.  
Vaginal delivery: 87%. 
CS3: 13%. 

Participants transferred from a 
lower health care level: 56.4% 
Hypertension before labour: 
13.8%. 
Spontaneous labour: 72.7%. 
Induced labour: 5% 
CS: 28.4%: CS before start of 
labour 19.7% and CS during 
labour 8.7%. 
Cervical dilation ≤3cm: 44.3%, 
4-5 cm: 22%, ≥6cm: 31.5%. 
Low use of partogram in 
district hospitals: 67%. 
Very low use of 
pharmacological pain relief 
during labour in all selected 
health facilities: 1.2%.  
Use of oxytocin during labour 
12%. 
Amniotomy during labour 
26%. Episiotomy 12%.  

All participants delivered at a health 
facility. 
Participants reported being neglected 
and not sufficiently assisted by the health 
care system. 
Husbands commonly provided support 
during labour and delivery. 
 

Cost for normal 
labour and 
vaginal delivery 
57 USD.4 
Incremental cost 
of vaginal 
delivery with 
postpartum 
haemorrhage 
35 USD. 
Incremental cost 
of delivery of 
pre-eclampsia 
with CS 87 USD. 
Incremental cost 
of the delivery of 
pre-eclampsia 
with vaginal 
delivery 35 USD. 
Incremental cost 
of CS delivery 
64 USD.  

Postpartum 
period 

Self-reported prevalences: 
Significant postpartum 
haemorrhage: 9.9%. 
Almost daily or weekly 
irritability:6.5%,  
Almost daily or weekly anxiety: 
22.6% 
Almost daily or weekly 
depression:14.8%.  
Almost daily or weekly 
generalized fatigue: 17.3% 
Severe headache: 21.7%,  
Low back pain: 26.4% 
Fistula: 1.2% 
Fecal and urinary 
incontinence:2.4% 
Problems with episiotomy: 
3.3%. 

Medical records: 
Prevalence of eclampsia/pre-
eclampsia:1%.  
Prevalence of postpartum 
haemorrhage: 2.7%.  
Prevalence of CS due to 
prolonged/dystocic 
labour:5.4%.  
 
Prolonged/dystocic labour 
represented 28.8% of all 
indication of CS. 
 
Poverty, nulliparity, and 
residence far from health 
facility were risk factors for 
CS due to prolonged labour  
or dystocia 

Participants unknowledgeable and 
unprepared for PDCs. 
Participants needed time to understand 
their health problems and the risks 
associated with PDCs. 
Participants’ health problems were not 
taken seriously by healthcare providers. 
Participants complained about the quality 
and insufficient access to postpartum 
health care services. 
Some husbands abandoned their wives 
(participants) because of their health 
problems. 
Most participants had the ability to adapt 
their lives to their new life circumstances.  
Participants tried to find ways and 
strategies to help them improve their 
situation, including adjusting their own 
attitudes and behaviours. 
Most participants were economically 
affected by PDCs. 
Generally, participants had mixed 
feelings of being uncertain about their 
future and about the outcomes of future 
pregnancies.  
Despite uncertainty, some participants 
believed that modern medicine could help 
them to be healed.  
Some believed that they could rely on 
God’s intervention for their healing.  

Cost for normal 
labour and 
delivery was 
107 USD with a 
household cost 
of 25 USD. 
Incremental cost 
of PPH was 
55 USD with a 
household cost 
of 32 USD. 
Incremental cost 
of pre-eclampsia 
with CS was 
314 USD with a 
household cost 
of 93 USD. 
Incremental cost 
of pre-eclampsia 
with vaginal 
delivery was 
289 USD with a 
household cost 
of 91 USD. 
Incremental cost 
of CS was 
146 USD with a 
household cost 
of 52 USD. 
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Self-rated 
health 
status  
 

Prevalences of poor-SRH5: 
At 1 day: 32.2%. 
At 1 week: 16.8%. 
At 1 month: 7.8%. 
At time of the interview 11.7%. 
At 1 day postpartum: 
hypertension and PPH 
significantly associated with 
poor-SRH. 
At 1 week postpartum: 
CS, severe bleeding during 
pregnancy and labour, 
significant PPH6, HBP7 during 
pregnancy, woman’s young 
age (<25 years), and 
discharge time more than 1 
week postpartum was 
associated with poor-SRH. 
At 1 month postpartum: 
anaemia and infection during 
pregnancy, severe bleeding 
during pregnancy, 
breastfeeding, and woman’s 
young age (<25 years) were 
associated with poor-SRH.  
Being discharged on the 3rd 
day postpartum was protective 
against reporting poor-SRH. 
At time of interview, multiparity 
was associated with poor-
SRH. 

Poor-SRH5 status: 
Before birth: 8.5% 
During pregnancy: 31.1% 
After birth at discharge time: 
14% 

Some participants reported that they 
almost died during labour. 
Some participants were still physically 
affected by PDCs at the time of the 
interview. 

 

Recovery 
and 
managing 

The proportion of women who 
rated their overall health status
as very poor or poor 
decreased from 32.2% at the 
start to 11.7% at end of the 
study period. 
Women with low level of 
education, anaemia during 
pregnancy, and women with 
significant postpartum 
haemorrhage reported poorer 
health status during the early 
part of the postpartum period 
compared to women with none 
of these conditions. 
At the end of the follow-up 
period women in general had 
regained a good health status. 

 Some participants often felt powerless 
because their poor health status did not 
allow them to take care of their children 
as they wished. Despite this situation, 
they were trying their best to take care of 
their children or doing their best to 
appear as good a mother as possible.  
Developing coping strategies to improve 
the situation. 
Enduring criticism from family and the 
community. 
Due to the huge expenses, some 
participants fell into a cycle of poverty 
because they were not able to recover 
sufficiently to start working and earning 
an income. 

 

Identified 
health 
system 
gaps  

Rwandan ANC and 
postpartum health care 
services at discharge time 
have to reinforce early 
detection of pregnancy and 
delivery-related risk factors 
that are the main determinants 
of poor-SRH in the postpartum 
period. 

Health centres in Rwanda 
need to be reinforced and 
increase the competence level 
for decreasing the high 
number of maternal 
transferrals to higher levels of 
health care.  

Participants complaining about 
insufficient quality of antenatal care, 
delivery, and postpartum health care 
services.  

The costs related 
to PDCs are very 
expensive in 
comparison to the 
economic situation 
of Rwanda (a low-
income country) 
and to the 
household 
economic situation 
in Rwanda. 

1 ANC: Antenatal care 
2 PDCs: Pregnancy and delivery-related complications 
3 CS: Caesarean section 
4 USD: United States dollar 
5 SRH status: Self-Rated Health status 
6 PPH: Postpartum haemorrhage 

7 HBP: High Blood Pressure  
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5. DISCUSSION 
Significant findings in this thesis are that in Paper I 32.2% of Rwandan women 
reported poor-SRH at 1 day postpartum, 7.8% at 1 month, and 11.7% at the time 
of the interview. The Kaplan-Meier curves illustrate the restoration of health for 
most women during the study period. PDCs such as hypertension, infection, 
anaemia, and severe bleeding were all risk factors for reporting poor-SRH 
postpartum.  

In Paper II, the prevalences of pre-eclampsia/eclampsia, PPH, and CS due to 
prolonged labour/dystocia were 1%, 2.7%, and 5.4%, respectively. In total, 56.4% 
of the participants had been transferred from facilities of lower level of health 
care to facilities with higher levels of health care, and the majority were 
transferred from health centres to district hospitals, with CS as the main reason 
of transferral. Risk factors for CS due to prolonged labour or dystocia were 
poverty, nulliparity, and residence far from a health facility.  

In Paper III, most participants reported being previously unaware of the PDCs 
they had acquired, and they claimed they were insufficiently informed about the 
potential consequences of these complications at the time of discharge. Most 
participants blamed the health care system as the cause of their problems due to 
the provision of inadequate health care. The participants reported that they were 
left on their own to develop different strategies for coping with persistent health 
problems. PDCs negatively affected the participants’ economic situation due to 
increased health care expenses and lowered income because of impaired working 
capacity, and the participants expressed fear of encountering the same 
pregnancy-related health problems during future pregnancies. 

In Paper IV, the incremental cost of a vaginal delivery followed by PPH was 55 
USD. The incremental cost of prolonged, dystocic, or obstructed labour resulting 
in a CS was 146 USD. The incremental costs of pre-eclampsia with vaginal 
delivery and pre-eclampsia with CS were 289 USD and 339 USD, respectively. 
The estimated total societal cost of a normal uncomplicated vaginal delivery was 
107 USD. In all estimated costs, the major cost categories were staff, the 
hospitalisation room, and household expenditures. 

5.1 Antepartum period 
This thesis has provided complementary knowledge to the existing data from the 
Rwandan setting as, for example, prevalences of a number of adverse health 
conditions during the antepartum period (Papers I and II). Estimated 
prevalences of self-reported PDCs during pregnancy, for example, anaemia, 
hypertension, and diabetes mellitus during pregnancy, were comparable to 
results from other studies in Rwanda and from similar settings (44). The 
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prevalence for self-reported anaemia in our studies was similar to the reported 
findings form previous studies on anaemia in women of reproductive age in 
Rwanda (Papers I and II) (44, 115). The prevalence of gestational diabetes 
mellitus in our studies was also similar to the previously reported prevalence in 
Sub-Saharan African countries (116, 117). The results of our studies confirmed the 
problem of anaemia during pregnancy in Rwanda and might stimulate the call for 
actions to address this issue. 

Our findings also point out the insufficient quality of the ANC services in Rwanda, 
which was indicated by the fact that some women attended all the four ANC visits 
recommended by the WHO but danger signs were not detected on time, or were 
even sometimes neglected by health care providers (Paper III). Additionally, most 
of the identified factors associated with poor-SRH in the postpartum period were 
attributed to health conditions that developed during pregnancy before delivery 
such as severe bleeding during pregnancy, hypertension, infections, and anaemia 
(Paper I). Some of these conditions might be prevented, detected, and treated or 
reduced through good-quality ANC services, as has been shown in, for example, 
Tanzania and Kenya and in previous studies undertaken by the WHO (118-121). 
The insufficient quality of ANC services in Rwanda, especially in health centres, 
has also been highlighted by previous studies conducted in Rwanda (75, 122), 
including a low level of knowledge of danger signs by nurses during pregnancy 
that require urgent referral for adequate management as well as a lack of 
compassion from healthcare providers towards pregnant women (75, 122). The 
supervision of health centres, as is undertaken by district hospitals in Rwanda in 
order to increase the quality of health centres and provide more skills to nurses 
providing ANC (123), needs to be reinforced. In addition, insufficient knowledge 
and skills were found to be attributable to the lack of regular in-service training 
opportunities for nurses working in health centres in Rwanda (122). 

5.2 Intrapartum period 
Our studies investigated the background characteristics of Rwandan pregnant 
women, place of childbirth, course of labour and childbirth, and maternal 
experiences. The majority of pregnant women who were referred were transferred 
from health centres to district hospitals. Most of the women who gave birth in 
district and referral hospitals were transferred from a health facility providing a 
lower level of health care (Paper II). These results are in line with the pyramidal 
composition of the Rwandan health system in which a large number of cases are 
primarily managed at lower levels of health care, and only complicated cases are 
referred to the next higher level of the health care system (72). The main reason 
for transferral was a request to deliver the pregnant woman by CS because of 
complications during labour. In low-income countries, the transferral of pregnant 
women in labour is always associated with a lack of transportation and bad roads, 
a situation that increases the risk of severe additional complications such as 
maternal fistula or even maternal and fetal death (124, 125). The capacity of 
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health centres has to be upgraded in order to prevent risks associated with 
untreated severe maternal and fetal conditions and to allow district hospitals to 
receive fewer cases by performing CS when indicated. This measure might 
decrease the number of maternal transferrals, save mothers and children’s lives, 
and improve future health for them both. Since 2012, Rwanda has been training 
clinical officers who have a bachelor degree of 4 years in clinical medicine and 
community health. Two cohorts of clinical officers have been graduated, but they 
are not yet engaged in the Rwandan health system (126). The newly trained 
clinical officers in Rwanda might, for example, be employed in health centres. 
This strategy of using clinical officers has been successfully implemented in other 
LMICs and sub-Saharan countries and might be of significance because it has 
been shown that there are few differences in clinical outcomes after CS performed 
by clinical officers in comparison with CS performed by physicians (126, 127). 

We found that in about one-third of cases, a partogram had not been used to 
monitor labour progress in pregnant women delivering in district and referral 
hospitals. The proportion of surveillance of labour through a partogram is low 
compared to the WHO recommendations of using a partogram for all women to 
monitor labour, although our results are comparable to results obtained in 
Uganda (128, 129). Our results are also similar to a previous study from Rwanda 
reporting that a lack of in-service training on the management of labour and high 
workload were the main reasons associated with the low use of a partogram (130).  

Most of our participants had attended maternal health care services, i.e. had 
made at least two ANC visits, and they had delivered with the assistance of a 
health professional (Paper III). However, participants complained about the lack 
of adequate health care services and the quality of the health care received during 
pregnancy, delivery, and the postpartum period (Paper III). Not uncommonly, 
participants also reported that they had not been taken seriously by health care 
providers, and some had felt seriously neglected (Paper III). These results 
confirm the findings of a previous study performed in Rwanda that reported 
disrespectful intrapartum care and many bad attitudes among health care 
providers during labour such as negligence, verbal or physical abuse, insufficient 
information, humiliation, shaming, and insults (131). Poor quality of care, 
unfriendly health care providers, and inadequate health care services are known 
to be associated with low maternal health care utilization (131-134). Thus, the 
experiences of poor quality of maternal health services might constitute one of 
the main barriers that prevent pregnant women from adequately attending 
maternal health services in contemporary Rwanda.  

Participants reported being unprepared and lacking information about the risks 
and consequences of PDCs. Participants were also often discharged without being 
adequately informed about the complications they had acquired and without 
receiving the needed practical information about what to expect, what to avoid, 
and what to do during the postpartum period (Paper III). Studies done mainly in 
developed countries report the great importance of debriefing interventions 



 
 
42 | Jean Paul Semasaka Sengoma 

performed at the time of discharge in order to provide practical information and 
to support women in the postpartum period and to prevent psychological trauma 
(135-137). Thus, debriefing counselling sessions performed at the discharge time 
would probably have equipped these women who experienced PDCs with 
practical information that would have helped them to cope with the consequences 
related to their PDCs. 

5.3 Postpartum period 
The studies included in this thesis aimed to provide information on background 
characteristics and pregnancy outcomes of Rwandan pregnant women and to 
capture the experiences of women who survived PDCs. 

Approximately one-third of delivered women reported poor-SRH at 1 day 
postpartum (Paper I). Although it is difficult to compare these findings with 
previous studies that have estimated poor health status in women postpartum to 
be in the range of 4% to 15% between 1 and 2 years after childbirth (138, 139), we 
nevertheless consider our poor-SRH prevalence at 1 day to be comparatively high 
in light of these previous studies.  

The estimated prevalences of pre-eclampsia/eclampsia and PPH in Paper II were 
very low compared to the prevalences reported from other countries in Africa (17, 
140-141). However, there are some studies that have reported similar prevalences 
of pre-eclampsia/eclampsia in the neighbouring countries to Rwanda, such as the 
Democratic Republic of Congo, Kenya, and Uganda (21). The prevalence of PPH 
that was estimated in some referral hospitals in Rwanda and Uganda was 
reported to be three to ten times higher than the level estimated in our study (140-
142). One possible explanation for these differences between our results and 
other reports might be misclassifications made by health care providers. For 
example, pre-eclampsia might have been incorrectly classified as “other 
hypertensive disorder” during pregnancy or not been classified at all. These 
differences might also be attributed to the situation that in our studies only 
survivors of PDCs were included, thus resulting in an underestimation of the true 
prevalence of specific conditions because a number of women actually died from 
these complications. Health care providers might have underreported the 
number of PPH cases after having managed to successfully treat the woman, and 
thereafter wrongly evaluated the quantity of blood loss that would have qualified 
as a PPH case. Another explanation might be that the health care providers were 
not able to adequately evaluate the total blood loss because the woman had been 
transferred from another health facility. Moreover, some physicians might not 
want to report PPH in order to avoid audit problems because the Ministry of 
Health has introduced maternal death audits in health centres and district 
hospitals for such cases (143). Adding maternal near-miss audits (144) to the 
existing maternal death audits would help health care providers to understand 
the importance of the good reporting and documentations of cases, and such a 
measure would increase the quality of maternal health care services in Rwanda. 
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In general, the availability and accessibility of health care services in Rwanda has 
been considered sufficient, as reflected by the fact that the utilization rate of 
maternal health services before, during, and after delivery is reported to be very 
high (44). Women with all different educational levels are all considered to have 
the same access to maternal health services, including CHW support in the 
community (79, 145). However, in our qualitative study interviewing women with 
PDCs, it was reported that in the postpartum period, participants could be 
blocked by nurses at health centres when they wanted to seek medical 
consultations at a higher health care level. It was reported that they were not 
provided with a referral note that would have allowed them to access the special 
health care services they needed (Paper III). The fact that during pregnancy, 
nurses at health centres immediately transfer pregnant women developing PDCs 
and are not involved in their further management that will be undertaken at a 
higher level (73) might be the reason for why during postpartum, these nurses do 
not have sufficient understanding of the particularity of the cases. Regular in-
service trainings on the management of labour, including aspects on PDCs and 
the elaboration of simplified management protocols for the management of 
PDCs, are needed to develop necessary skills among nurses at health centres. 
These measures should focus on the important clinical management steps that 
need to be taken and on the important information that needs to be provided by 
nurses to pregnant and postpartum women in health centres during pregnancy, 
labour, delivery, and the postpartum period.  

Our participants described how they developed different strategies to manage 
their health problems, both in relation to how to cope with the adverse health 
consequences and how they managed to anticipate and avoid family comments 
and complaints (Paper III). Another issue that also needs to be highlighted is the 
vulnerability of these women who have the tendency to refrain from 
communicating their health problems or to make efforts to hide their symptoms 
in order to avoid stigma and criticism from others because these strategies greatly 
restrict the participants’ lives (Paper III). Similar findings to ours have been 
reported from Bangladesh, the Democratic Republic of Congo, Ghana, and 
Uganda, showing how women suffering from PDCs might become isolated by 
trying to limit their social interactions as much as possible (146-148). Women 
who have experienced PDCs might require special social and psychological 
support and should also be encouraged to seek healthcare during the postpartum 
period when needed. 

Another important finding in our study was that the estimated household 
expenses of PDCs were very high for women and represented between 1.1 to 3 
times the net median monthly wage in Rwanda (Paper IV) (60). The household 
costs, including opportunity costs, transportation, and food, are not covered by 
the community health insurance (Mutuelle de Santé) (Paper IV). The findings on 
household expenses (Paper IV) concur with the findings of the qualitative study 
(Paper III), which reported how women spent most or all of their savings or had 
to take a loan from the bank or from friends in order to pay the hospital bills. 
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Similarly, harmful financial coping mechanisms have been described in other 
low-income settings (149-154). In addition, remaining health problems as 
consequences of PDCs often resulted in a decreased work capacity that in turn 
resulted in a decreased household income. These circumstances could put 
participants in a vicious circle of increased expenses for health care along with 
less productivity resulting in less income, thus making the family poorer and 
more vulnerable. Similar results have previously been reported demonstrating 
how women with PDCs have lost their productive capacity and incurred financial 
strain with an apparent risk of falling back into poverty (147, 155, 156). 
Interventions to decrease household expenses related to family health matters 
have been tested elsewhere with good results; for example, providing grants or 
payments to low-income households have been found to increase compliance 
with directly observed therapy, childhood vaccination and schooling (150).  

The content of the studies included in this thesis did not specifically focus on 
maternal mortality, and instead focused on the burden and consequences of 
PDCs. This focus coincides with the new framework proposed by SDG no 3 
“Ensure healthy lives and promote well-being for all at all ages” (157). SDG no 3 
maintains the elimination of preventable maternal mortality as a priority. In 
addition, SDG no 3 recognises maternal deaths as the tip of the iceberg under 
which lie a wide range of consequences of pregnancy-related conditions such as 
poor maternal health and socio-economic problems (157). Our study 
demonstrated how the health services for women with PDCs were often not 
available or accessible and those that were available were of poor quality (Paper 
III). SDG no 3 emphasises the universal human right of every individual to health 
in all its forms and at all levels in terms of availability, accessibility, acceptability, 
and quality (42, 157). The Rwandan health care services need to be improved to 
fulfil these obligations. 

5.4 Methodological considerations 
One strength of this thesis is that it included different research methods such as 
population-based data, health facility-based data, qualitative data, and costing 
methods. The range of different scientific approaches applied in this thesis 
resulted in a comprehensive description of PDCs, including SRH status, in 
Rwandan women. Another strength of this thesis was that female nurses, 
midwives, and clinical psychologists were contracted as interviewers for the 
quantitative studies. A nurse and a medical doctor (the thesis author) together 
undertook the qualitative study in order to make female participants confident 
enough to respond in an open manner because trust in medical doctors is high in 
Rwandan society. 

In the population-based and the health facility-based studies, almost all 
households and participants selected were reached and consented to participate 
in the respective studies. The data obtained in these studies regarding prevalence 
rates of ANC use, delivery at health facility, CS, and postpartum care attendance 
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were very similar to data available on maternal services delivery and use in 
Rwanda in the latest published Demographic Health Survey (DHS) 2014-2015 
(44). These results supported the representativeness of the population-based and 
the health facility-based studies undertaken in the Northern Province and in 
Kigali City. Recall bias might have been an issue for the population-based study 
and the qualitative study because data were collected retrospectively during the 
postpartum period over a time period ranging from 1 month to more than 2 years. 
However, previous studies have shown that recall bias is not a major issue when 
women are recalling their reproductive history (158, 159).  

The study design of the health facility-based study also focused on women who 
survived pregnancy and childbirth, and it did not include women who died from 
pregnancy and delivery-related complications and therefore there might be an 
underreporting of cases. This would result in an underestimation of the number 
of cases and an underestimation of the prevalence of different PDCs. Additional 
underreporting of PDCs might be maternal deaths occurring in the community 
that were not investigated. PDCs are mainly managed at the district hospital level, 
and these hospitals are mainly staffed with general practitioners who might have 
high workloads and limited knowledge of PDCs. In addition, the hospitals often 
lack the equipment necessary for the management of complicated pregnancies 
(160). This might have led to underreporting of some cases due to 
misinterpretation of the clinical situation. There might also have been some 
overreporting of cases in relation to the population-based prevalence due to 
selection bias because cases with complications are aggregated in hospitals for 
more advanced health care. 

In the qualitative study, triangulation increased the credibility of the study. This 
was undertaken by two investigators performing coding separately (i.e. JPSS and 
IM), discussing their respective findings, and thereafter reaching consensus. 
Additionally, the other authors in the research team who were not familiar with 
the setting provided an external perspective during data analysis and 
interpretation. 

The costing study used multiple sources to identify and measure all resources 
used in the clinical management of each type of selected delivery. This study used 
information collected from hospital management officers; from the World Health 
Organization recommendations on intrapartum care, augmentation of labour, 
prevention and treatment of PPH, and prevention and treatment of pre-
eclampsia and eclampsia; and the Rwandan Ministry of Health Gynaecology 
Obstetrics Clinical Protocol and Treatment Guidelines in order to construct a 
specific flow chart that described the clinical progress and the duration of each 
stage of labour of a normal delivery and each of the selected PDCs. Thereafter the 
flow chart was complemented with important clinical viewpoints from six facility-
based physicians and through a review of patients’ medical records. The total 
estimated cost of a normal uncomplicated vaginal delivery and the four selected 
PDCs were the estimated costs during the time period between the arrival at the 
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hospital and the time of discharge (Paper IV). This study might have 
underestimated the true costs because it did not consider the resources used 
before arrival at the hospital, for example, hospitalisation in the primary health 
facility and referral from primary health facility and the costs after discharge from 
the hospital. In the Rwandan health care system, the majority of pregnant women 
who deliver in the district hospitals have been transferred from a lower level of 
health care (113). In addition, women who are discharged after having 
experienced a PDC need subsequent health care services, and this implies 
potential additional future costs. Also, a longer time perspective would have been 
required to capture the full productivity loss resulting from the decrease in 
physical fitness, which was not considered in this study (150-154). The costing 
study also used the constructed scenarios describing the management of a normal 
uncomplicated vaginal delivery and four selected PDCs in estimating the hours 
that different categories of medical staff spent in the management of these 
deliveries. The reality might be more complicated than the constructed scenarios 
and therefore there might be additional costs than what have been estimated. 
This study also did not consider the difference in the duration of labour between 
nulliparous and multiparous women. Instead, the average duration of labour 
from the World Health Organization recommendations on intrapartum care, 
augmentation of labour, prevention and treatment of PPH, and the prevention 
and treatment of pre-eclampsia and eclampsia and the Rwandan Ministry of 
Health Gynaecology Obstetrics Clinical Protocol and Treatment Guidelines were 
used (9, 29, 30, 104, 107-109), complemented by important viewpoints from the 
six facility-based physicians. 
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6. CONCLUSIONS 
This thesis investigated the panorama and magnitude of maternal health 
problems, pregnancy and delivery-related complications, as well as the course of 
labour. Additionally, the experiences of Rwandan women who had experienced 
specific pregnancy and delivery-related complications during the antepartum, 
intrapartum, and postpartum periods were investigated. The findings showed a 
high prevalence of poor self-rated health status among Rwandan women in the 
early postpartum period and that pregnancy and delivery-related factors such as 
severe bleeding during pregnancy, hypertension, infection, anaemia and 
postpartum haemorrhage were identified as factors associated with poor self-
rated health status. This thesis also estimated the health facility-based 
prevalences of pregnancy and delivery-related complications such as pre-
eclampsia and postpartum haemorrhage which were relatively low probably in 
part due to underestimations. Caesarean section was the main reason for the 
transferral of pregnant women from health centres to district hospitals. 
Additionally, our qualitative study identified challenges and difficult 
circumstances that the participants were facing during pregnancy, delivery, and 
the postpartum period. Our studies indicate weaknesses of the Rwandan health 
system in relation to the prevention of pregnancy and delivery-related 
complications, and insufficient postpartum follow-up programs and 
recommendations for supporting women experiencing severe pregnancy and 
delivery-related complications. Health care providers in the lower levels of the 
health system, i.e. nurses in health centres and community health workers, seem 
at present to not be skilled enough to provide the required health care support 
and psychological support that these women need. District hospitals also are 
staffed mainly by general practitioners who are not skilled enough for providing 
specialised obstetrical care. In addition, the participants received poor support 
from their communities and their families. As a consequence, some of them 
reported being isolated and a lack of understanding or help from neighbours, 
friends, and family members, and some were even abandoned by their husbands. 
The costs related to pregnancy and delivery-related complications were 
calculated to be very high in comparison to the net median monthly wage in 
Rwanda, and thus the majority of women and their families were negatively 
affected economically by their pregnancy and delivery-related complications. 

The Rwandan health system has made a number of positive achievements in 
relation to antepartum and intrapartum health care provision, for example, the 
high attendance rate among pregnant women in ANC, skilled birth attendance at 
health facilities, the high coverage of health insurances in the population, the 
presence of community health workers, and a functioning referral system. The 
results from this thesis demonstrate challenges within the health care system and 
the community that call for interventions to further improve antepartum, 
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intrapartum and postpartum health care services and for increased support to 
women who face difficult living circumstances because they have experienced 
severe pregnancy and delivery-related complications. 
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7. IMPLICATIONS FOR PRACTICE 
The results of this thesis point out some challenges where the Rwandan health 
system might put more efforts in order to improve the maternal health situation, 
especially for women who have experienced severe pregnancy or delivery-related 
complications. 

Measures to improve maternal health for women with PDCs. 

7.1 Suggested recommendations at the society level  

7.1.1 Short-term recommendations 
• To provide regular in-service refresher training courses to nurses providing 

antenatal care and delivery care in health centres and to reinforce the 
district hospitals’ regular supervision of maternal health care services at 
health centres. 

• To upgrade the capacity of Rwandan health centres by using clinical 
officers trained to perform emergency caesarean sections in order to 
decrease risks of aggravation of pregnancy and delivery-related 
complications during transferrals. This might help to improve maternal 
and fetal health outcomes and to decrease the number of maternal 
transferrals to facilities with higher levels of health care. 

• To start performing systematic debriefing counselling at the time of 
discharge to all women who have experienced pregnancy and delivery-
related complications in order to provide practical information, to support 
them during the postpartum period, and to prevent psychological trauma.  

• To sensitise nurses from health centres to grant unrestricted transfer to 
higher levels of health care for all women who have experienced PDCs. 

• To add maternal near miss audits to the existing maternal death audits in 
order to increase the quality of maternal health care services in Rwanda. 

• To identify low-income and poor households during ANC visits and 
provide them with grants or payments in case of PDCs. 
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7.1.2 Long-term recommendations 
• To educate more midwives and dispatch them to the health centres where 

the majority of Rwandan women attend ANC services and give childbirth. 

• To waive medical fees for future medical care of all women experiencing 
severe pregnancy and delivery-related complications. 

• To develop simplified protocols that can guide nurses at health centres in 
the antepartum, intrapartum, and postpartum management of pregnancy 
and delivery-related complications. These protocols should include, for 
example, important clinical management steps that need to be taken and 
important information that nurses need to provide to pregnant and 
postpartum women in health centres during pregnancy, labour, delivery, 
and the postpartum period. 

7.2 Recommendations at the community level  
• To conduct regular campaigns directed at the community in order to 

increase awareness of the vulnerability of women who have experienced 
pregnancy and delivery-related complications in order to make the 
community understand its role in giving psychological and social support 
in order to avoid stigma and isolation among the affected women. 

• To reinforce the existing postpartum care by increasing the number of 
home visits by community health workers (ASMs) and targeting women 
who experienced PDCs for more specific practical counselling visits. 

• To encourage women who experienced PDCs to create associations with 
peers in order to have a natural channel for advocacy, and also with the 
purpose of improved access to psychological and social support. 

• To encourage savings cooperatives (“IBIMINA”) including poor and low-
income households on order to provide financial support in case of PDCs. 

7.3 Recommendations at the family and individual 
level 
• To sensitise pregnant women and their families about the importance of 

attending all recommended ANC visits and postpartum care visits, and to 
give childbirth at a health facility with skilled birth attendants. 

• To sensitise women and encourage health care seeking when needed 
during the postpartum period. 

• To sensitise on the issue of family planning. 
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8. FUTURE PERSPECTIVES 
Further research is suggested to determine whether self-rated health inquiries 
might be made during antenatal care, at discharge time, and at postpartum care 
visits in order to identify potential health problems that can be the source of 
having poor health status postpartum.  

This thesis provided a comprehensive description of the situation of women who 
have experienced pregnancy or delivery-related complications in Rwanda. A next 
step is to provide a comprehensive description of children born to these women 
and to link their potential problems or challenges to the conditions experienced 
by their mothers in order to complete our understanding of the impact of adverse 
health conditions on the mother-child pair. 

 



 
 
52 | Jean Paul Semasaka Sengoma 

9. ACKNOWLEDGEMENT  
I would like to express my gratitude to all those who have helped me and 
supported me during my PhD journey. I could not have done this without your 
support. Although I have mentioned only a few of you below, rest assured that I 
am grateful to you all. 

My heartfelt gratitude goes to Umeå University and the University of Rwanda for 
providing all needed academic and environmental support. 

I would like to also thank the Swedish International Development Agency for 
funding. 

I am indebted to all of the data collectors and all of the women who welcomed us 
and agreed to participate in all of my studies and who shared their experiences. 
You have contributed a lot to making this thesis possible. 

I would like to thank my supervisors for their availability, patience, 
encouragement, and guidance: 

Ingrid Mogren, my main supervisor, I have no words that can express the 
gratitude I feel towards you. You are a perfect example of how enthusiastic, 
supportive, and compassionate a supervisor can be. You have always been present 
and supportive. You have helped to assure the quality and accuracy of my thesis 
and have given me the opportunity to grow as a researcher and a human being. 
You were always working to ensure my safety and good working conditions while 
in Sweden. Above all, thank you very much for the shared travels, laughs, and 
relaxing touristic moments with my family and interesting discussions on life, 
housing, art, etc. 

Gunilla Krantz, my co-supervisor, for your knowledge and your broad global 
health vision that contributed to significantly improving this thesis. I really 
enjoyed working with a very energetic, enthusiastic, and positive person like 
yourself. 

Cyprien Munyanshongore, my co-supervisor, for your encouraging words 
and your trust in me. Thank you for all of your wise advice. 

Manasse Nzayirambaho, my co-supervisor, for your knowledge, kindness, 
and support. 

I would also like to thank the following: 

Ann Lalos, professor and the head of the Obstetrics and Gynaecology Unit, and 
my examiner, for your always encouraging words and always open door. 

Torbjörn Bäckström, for accepting to be my examiner during my PhD thesis 
defense. 



 
 

Acknowledgement | 53 

 

Christer Rönnqvist, for your very important support and help. And for the 
great adventure and experiences that we shared in Rwanda. 

Birgitta Bäcklund, for your availability and kindness, and above all for your 
valuable help with the layout of the thesis. 

Karin Moström, the student administrator at the Department of Clinical 
Sciences, for your inestimable administrative support and your kindness. 

Gabriel Granåsen, for your guidance in performing statistical analyses. 

Kristina Edvardsson, my co-author, for your valuable inputs to my research 
and your important practical advice. Thank you for letting me get to know your 
beautiful family. 

Anni-Maria Pulkki-Brännström, for your input into my research, and 
especially for your valuable contributions to Paper IV. Thank you for being simple 
and humble. It was very pleasant and very easy to work with you. 

Lars Lindholm, for your insightful comments and contributions in the 
conception and the work for Paper IV. 

Maria Lindqvist, my PhD colleague and my dear friend, for your generosity and 
your support. And for opening your home and letting me and my family 
experience a Swedish Christmas Eve with your family. 

Sophia Holmlund, my PhD colleague and my dear friend, I do not know how I 
can thank you enough for how supportive you have been in my PhD journey and 
during my stay in Sweden. You really became a “Swedish Sister” to me. 

My PhD colleagues in the MaTHeR Project, Judith Mukamurigo, Akasha 
Andrew Rurangirwa, and Hitimana Regis, and my PhD colleague Vincent 
Rusanganwa, for your continuous constructive discussions that helped me to 
improve my thesis. 

My colleagues at the Department of Clinical Sciences, Obstetrics, and 
Gynaecology, thank for your support and thank you for your welcoming and 
encouraging words. 

My colleagues at the School of Public Health, College of Medicine and Health 
Sciences, University of Rwanda, thank you for your understanding and your 
support. 

My friends at the Department of Global Health and Epidemiology, Umeå 
University, for your interesting discussions and for your invitations to your 
parties and to “Friday lunch”. 

My friend Alain Sano Nyampame and your family, for your availability and 
your willingness to always lend a hand. 

To all my friends in Rwanda and Sweden who supported me and encouraged me 
in all ways to attain this achievement. 



 
 
54 | Jean Paul Semasaka Sengoma 

 

My brothers and sister in law, Cedric, Bertrand, and Jose Monia for your 
support and encouraging discussions and for always being proud of my 
achievements. 

My late father in law Vivens for being a good role model to my beautiful wife, 
and my mother in law Alvera for your always enjoyable and encouraging 
discussions and jokes. 

 

My sister Claudine and her children Oreste and Merveille; my brother Eric, 
his wife Shona, and their children Samuel and Sarah; my sister Carine, her 
husband Prime, and her children Karen and Kallum; and my sister Aline, her 
husband Janvier, and her daughter Jayden, for always being there for me and 
for having contributed to all of my achievements since I was born. You are really 
a good family in which I am proud to belong and which I can rely on. 

My parents, my late father Aloys who set up the foundations of my education and 
who was my role model and who was always encouraging me to do my best, and 
my mother Constance, the wonderful mother and a good example of a loving 
mother, always supporting and worried about my well-being. Thank you for your 
love and presence in my life. 

 

My beautiful children Kevin and Kayla, for being the light of my life. You are 
my main source of energy, inspiration, and happiness. 

Melissa Sandrine, my wife, my half, my best friend, for making me a complete 
person. Your presence in my life is an incomparable support. Thank you for your 
patience and your kindness. You have always understood me and have always 
worried about my well-being. I love you. 

Almighty God, thank you for this achievement, blessings, and allowing this to 
happen. 

 

 
 

 



 
 

References | 55 

 

10. REFERENCES 
1. AbouZahr C. Safe Motherhood: a brief history of the global movement 

1947–2002. British Medical Bulletin. 2003;67(1):13-25. 

2. De Brouwere V, Tonglet R, Van Lerberghe W. La" Maternité sans Risque" 
dans les pays en développement: les leçons de l'histoire: ITGPress; 1997. 

3. Van Lerberghe W, De Brouwere V. Of blind alleys and things that have 
worked: history's lessons on reducing maternal mortality. Safe 
motherhood strategies: a review of the evidence. 2001. 

4. Rosenfield A, Maine D. Maternal mortality-a neglected tragedy: Where is 
the M in MCH? The Lancet. 1985;326(8446):83-5. 

5. Alkema L, Chou D, Hogan D, Zhang S, Moller A-B, Gemmill A, et al. 
Global, regional, and national levels and trends in maternal mortality 
between 1990 and 2015, with scenario-based projections to 2030: a 
systematic analysis by the UN Maternal Mortality Estimation Inter-
Agency Group. The Lancet. 2016;387(10017):462-74. 

6. Starrs AM. Safe motherhood initiative: 20 years and counting. Lancet 
(London, England). 2006;368(9542):1130-2. 

7. McIntosh CA, Finkle JL. The Cairo conference on population and 
development: A new paradigm? Population and development review. 
1995:223-60. 

8. Platiner M. The Status of Women Under International Human Rights 
Law and the 1995 UN World Conference on Women, Beijing, China. Ky 
LJ. 1995;84:1249. 

9. United Nations Economic Commission of Africa. MDG Report 2015: 
Assessing Progress in Africa toward the Millennium Development Goals. 
2015. 

10. Alsammani AM, Ahmed SR. Grand Multiparity: Risk Factors and 
Outcome in a Tertiary Hospital: a Comparative Study. Mater Sociomed. 
2015;27(4):244-7. 

11. Sermer M, Harrison DA, Grigoriadis E, Liu G, Sorensen S, et al. Risk and 
predictors for pregnancy-related complications in women with heart 
disease. Circulation. 1997;96(9):2789-94. 

  



 
 
56 | Jean Paul Semasaka Sengoma 

12. Storeng KT, Drabo S, Ganaba R, Sundby J, Calvert C, Filippi V. Mortality 
after near-miss obstetric complications in Burkina Faso: medical, social 
and health-care factors. Bulletin of the World Health Organization. 
2012;90(6):418-25C. 

13. Falconer AD. Millennium Goal 5. Obstetrics, Gynaecology & 
Reproductive Medicine. 2010;20(12):369-71. 

14. Fottrell E, Kanhonou L, Goufodji S, Behague DP, Marshall T, Patel V, et 
al. Risk of psychological distress following severe obstetric complications 
in Benin: the role of economics, physical health and spousal abuse. Br J 
Psychiatry. 2010;196(1):18-25. 

15. van den Broek NR, Falconer AD. Maternal mortality and Millennium 
Development Goal 5. Br Med Bull. 2011;99:25-38. 

16. Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF. WHO analysis 
of causes of maternal death: a systematic review. Lancet (London, 
England). 2006;367(9516):1066-74. 

17. Hutcheon JA, Lisonkova S, Joseph KS. Epidemiology of pre-eclampsia 
and the other hypertensive disorders of pregnancy. Best practice & 
research Clinical obstetrics & gynaecology. 2011;25(4):391-403. 

18. Tranquilli AL, Dekker G, Magee L, Roberts J, Sibai BM, Steyn W, et al. 
The classification, diagnosis and management of the hypertensive 
disorders of pregnancy: A revised statement from the ISSHP. Pregnancy 
hypertension. 2014;4(2):97-104. 

19. Lo JO, Mission JF, Caughey AB. Hypertensive disease of pregnancy and 
maternal mortality. Current opinion in obstetrics & gynecology. 
2013;25(2):124-32. 

20. Ghulmiyyah L, Sibai B. Maternal mortality from preeclampsia/ 
eclampsia. Seminars in perinatology. 2012;36(1):56-9. 

21. Abalos E, Cuesta C, Carroli G, Qureshi Z, Widmer M, Vogel J, et al. 
Preeclampsia, Eclampsia, and Adverse Maternal and Perinatal 
Outcomes. Obstetric Anesthesia Digest. 2015;35(1):20-1. 

22. Dolea C, AbouZahr C. Global burden of obstructed labour in the year 
2000. Evidence and Information for Policy World Health Organization. 
2003. 

23. World Health Organisation. The World Health Report 2005, Make every 
mother and child count. 2005. 

24. Fantu S, Segni H, Alemseged F. Incidence, causes and outcome of 
obstructed labor in jimma university specialized hospital. Ethiopian 
journal of health sciences. 2010;20(3):145-51. 



 
 

References | 57 

 

25. Kalisa R. Outcome of obstructed labor in Nort-west Rwanda, Unmatched 
Casa-control Study. American Journal of Public Health Research. 
2016;4(5):191-5. 

26. Maaløe N, Sorensen B, Onesmo R, Secher N, Bygbjerg I. Prolonged 
labour as indication for emergency caesarean section: a quality assurance 
analysis by criterion-based audit at two Tanzanian rural hospitals. BJOG: 
An International Journal of Obstetrics & Gynaecology. 2012;119(5):605-
13. 

27. Carroli G, Cuesta C, Abalos E, Gulmezoglu AM. Epidemiology of 
postpartum haemorrhage: a systematic review. Best practice & research 
Clinical obstetrics & gynaecology. 2008;22(6):999-1012. 

28. Leduc D, Senikas V, Lalonde AB. Active management of the third stage of 
labour: prevention and treatment of postpartum hemorrhage. Journal of 
obstetrics and gynaecology Canada : JOGC = Journal d'obstetrique et 
gynecologie du Canada : JOGC. 2009;31(10):980-93. 

29. World Health Organization. WHO recommendations for augmentation 
of labour: World Health Organization; 2014. 

30. World Health Organization. WHO recommendations: intrapartum care 
for a positive childbirth experience. 2018. 

31. Dao B, Ngabo F, Zoungrana J, Rawlins B, Mukarugwiro B, Musoni P, et 
al. Increasing Access to Prevention of Postpartum Hemorrhage 
Interventions for Births in Health Facilities and at Home in Four Districts 
of Rwanda. African journal of reproductive health. 2015;19(4):58-67. 

32. Puri R, Rulisa S, Joharifard S, Wilkinson J, Kyamanywa P, Thielman N. 
Knowledge, attitudes, and practices in safe motherhood care among 
obstetric providers in Bugesera, Rwanda. International journal of 
gynaecology and obstetrics: the official organ of the International 
Federation of Gynaecology and Obstetrics. 2012;116(2):124-7. 

33. Say L, Chou D, Gemmill A, Tuncalp O, Moller AB, Daniels J, et al. Global 
causes of maternal death: a WHO systematic analysis. The Lancet Global 
health. 2014;2(6):e323-33. 

34. World Health Organization. The prevention and management of 
puerperal infections: report of a technical working group, Geneva, 20-22 
May 1992. 1995. 

35. Acosta CD, Knight M. Sepsis and maternal mortality. Current opinion in 
obstetrics & gynecology. 2013;25(2):109-16. 

36. Barton JR, Sibai BM. Severe sepsis and septic shock in pregnancy. 
Obstetrics and gynecology. 2012;120(3):689-706. 

37. van Dillen J, Zwart J, Schutte J, van Roosmalen J. Maternal sepsis: 
epidemiology, etiology and outcome. Current opinion in infectious 
diseases. 2010;23(3):249-54. 



 
 
58 | Jean Paul Semasaka Sengoma 

38. Ahman E, Shah I. Unsafe abortion: worldwide estimates for 2000. 
Reproductive health matters. 2002;10(19):13-7. 

39. Basinga P, Moore AM, Singh SD, Carlin EE, Birungi F, Ngabo F. Abortion 
incidence and postabortion care in Rwanda. Studies in family planning. 
2012;43(1):11-20. 

40. Sedgh G, Henshaw S, Singh S, Åhman E, Shah IH. Induced abortion: 
estimated rates and trends worldwide. The Lancet. 2007;370(9595): 
1338-45. 

41. World Health Organization. Constitution of the world health 
organization. 1995. 

42. Hunt P, Backman G, de Mesquita JB, Finer L, Kholsa R, Korljan D, et al. 
The right to the highest attainable standard of health. Oxford textbook of 
public health. 2009:335-50. 

43. Hall J, Taylor R. Health for all beyond 2000: the demise of the Alma-Ata 
Declaration and primary health care in developing countries. The 
Medical journal of Australia. 2003;178(1):17-20. 

44. National Institute of Statistics of Rwanda, Rwandan Ministry of Health, 
ICF International. Rwanda Demographic and Health Survey 2015. 2015. 

45. National institute of Statistics. Statistical Yearbook 2017. 2018. 

46. Rumiya J. Le Rwanda sous le régime du mandat belge (1916-1931): 
Editions L'Harmattan; 1992. 

47. Verwimp P. Death and survival during the 1994 genocide in Rwanda. 
Population Studies. 2004;58(2):233-45. 

48. Kubai A, Ahlberg BM. Making and unmaking ethnicities in the Rwandan 
context: implication for gender-based violence, health, and wellbeing of 
women. Ethnicity & health. 2013;18(5):469-82. 

49. National Institute of Statistics of Rwanda, Rwandan Ministry of Finance 
and Economic Plan. Fourth Rwanda Population and Housing Census. 
2012. 

50. Debusscher P, Ansoms A. Gender equality policies in Rwanda: public 
relations or real transformations? Development and Change. 
2013;44(5):1111-34. 

51. Nader M. Report on Gender Equality in Rwanda.2016. 

52. Devlin C, Elgie R. The effect of increased women's representation in 
parliament: The case of Rwanda. Parliamentary Affairs. 2008;61(2):237-
54. 

53. Randell S. Sustainable Rural Development in Rwanda: The Importance 
of a Focus onWomen in Agriculture. International Journal of Agricultural 
Extension. 2014:107-19. 



 
 

References | 59 

 

54. National Institut of Statistics of Rwanda. National Gender Statistics 
Report. 2016. 

55. Levtov RG, Barker G, Contreras-Urbina M, Heilman B, Verma R. 
Pathways to gender-equitable men: Findings from the international men 
and gender equality survey in eight countries. Men and Masculinities. 
2014;17(5):467-501. 

56. Wallace C, Haerpfer C, Abbott P. Women in Rwandan politics and 
society. International journal of sociology. 2008;38(4):111-25. 

57. Doyle K, Kato-Wallace J, Kazimbaya S, Barker G. Transforming gender 
roles in domestic and caregiving work: preliminary findings from 
engaging fathers in maternal, newborn, and child health in Rwanda. 
Gender & Development. 2014;22(3):515-31. 

58. Slegh H, Barker G, Kimonyo A, Ndolimana P, Bannerman M. ‘I can do 
women's work’: reflections on engaging men as allies in women's 
economic empowerment in Rwanda. Gender & Development. 
2013;21(1):15-30. 

59. National institute of Statistics of Rwanda. Poverty Trend Analysis Report. 
2016. 2010/11-2013/14. 2016. 

60. Besamusca J, Tijdens K, Ngeh Tingum E, Mbassana M. Wages in 
Rwanda. WageIndicator survey 2012. 2013. 

61. Government of Rwanda. Economic Development and Poverty Reduction 
Strategy. 2013. 

62. Rwandan Ministry of Health. Third Health Sector Strategic Plan, July 
2012-June 2018. 

63. Lopez H, Wodon Q. The economic impact of armed conflict in Rwanda. 
Journal of African economies. 2005;14(4):586-602. 

64. Rwandan Ministry of Education. Education Statistical Yearbook. 2016. 

65. Bucagu M, Kagubare JM, Basinga P, Ngabo F, Timmons BK, Lee AC. 
Impact of health systems strengthening on coverage of maternal health 
services in Rwanda, 2000–2010: a systematic review. Reproductive 
health matters. 2012;20(39):50-61. 

66. Logie DE, Rowson M, Ndagije F. Innovations in Rwanda's health system: 
looking to the future. Lancet (London, England). 2008;372(9634):256-
61. 

67. Condo J, Mugeni C, Naughton B, Hall K, Tuazon MA, Omwega A, et al. 
Rwanda’s evolving community health worker system: a qualitative 
assessment of client and provider perspectives. Human resources for 
health. 2014;12(1):71. 

68. Mukamana D, Uwiyeze G, Sliney A. Nursing and midwifery education in 
Rwanda: Telling our story. Rwanda Journal. 2015;2(2):9-12. 



 
 
60 | Jean Paul Semasaka Sengoma 

69. Leuchowius K. Report on the health care sector and business 
opportunities in Rwanda. Sweden: SWECARE Foundation; 2014. 

70. Munyemana G. Harmonizing capacity building and work responsibilities 
of Rwandan nurses through E-learning 2012 [cited 2013 10 September]. 
Availablefrom: http://emerge2012 net/emergeconf/phase3/ 
GMunyemana/E% 20learning% 20for% 20Rwandan% 20nurses ppt. 

71. Uwizeye G, Mukamana D, Relf M, Rosa W, Kim MJ, Uwimana P, et al. 
Building nursing and midwifery capacity through Rwanda’s human 
resources for health program. Journal of Transcultural Nursing. 
2018;29(2):192-201. 

72. Rwandan Ministry of Health. Annual Health Statistics Booklet 2016. Key 
Statistics in the Health Sector for the Year 2016. 2016. 

73. Nathan LM, Shi Q, Plewniak K, Zhang C, Nsabimana D, Sklar M, et al. 
Decentralizing maternity services to increase skilled attendance at birth 
and antenatal care utilization in rural Rwanda: a prospective cohort 
study. Maternal and child health journal. 2015;19(9):1949-55. 

74. Hagey J, Rulisa S, Perez-Escamilla R. Barriers and solutions for timely 
initiation of antenatal care in Kigali, Rwanda: health facility 
professionals' perspective. Midwifery. 2014;30(1):96-102. 

75. Påfs J, Musafili A, Binder-Finnema P, Klingberg-Allvin M, Rulisa S, 
Essén B. ‘They would never receive you without a husband’: Paradoxical 
barriers to antenatal care scale-up in Rwanda. Midwifery. 
2015;31(12):1149-56. 

76. Tuyisenge G, Hategeka C, Kasine Y, Luginaah I, Cechetto D, Rulisa S. 
Mothers' perceptions and experiences of using maternal health care 
services in Rwanda. Women & health. 2018. 

77. Twahirwa A. Sharing the burden of sickness: mutual health insurance in 
Rwanda. World Health Organization; 2008. 

78. Abbott P, Sapsford R, Binagwaho A. Learning from success: how Rwanda 
achieved the millennium development goals for health. World 
Development. 2017;92:103-16. 

89. Rwandan Ministry of Health. National Community Health Policy 2008. 
2008. 

80. National Institute of Statistics of Rwanda, Rwandan Ministry of Health, 
ICF International,. Rwanda Demographic and Health Survey 2010.; 
2012. 

81. Schytt E, Waldenstrom U. Risk Factors for Poor Self-Rated Health in 
Women at 2 Months and 1 Year after Childbirth. Journal of Women's 
Health. 2007;16(3):390-405. 



 
 

References | 61 

 

82. Miilunpalo S, Vuori I, Oja P, Pasanen M, Urponen H. Self-Rated Health 
Status as Health Measure: The Predictive Valua of Self-Reported Health 
Status on the Use of Physician Services and on Mortality in the Working-
Age Population. J Clin Epidemiol. 1997;50(5):517-28. 

83. Hsu B, Cumming RG, Blyth FM, Naganathan V, Le Couteur DG, Seibel 
MJ, et al. Longitudinal and cross-sectional relationships of circulating 
reproductive hormone levels to self-rated health and health-related 
quality of life in community-dwelling older men. The Journal of clinical 
endocrinology and metabolism. 2014;99(5):1638-47. 

84. Rao N, Esber A, Turner A, Mopiwa G, Banda J, Norris A. Infertility and 
self-rated health among Malawian women. Women & health. 2017:1-13. 

85. Schnittker J, Bacak V. The increasing predictive validity of self-rated 
health. PLoS ONE. 2014;9(1):e84933. 

86. Schytt E, Hildingsson I. Physical and emotional self-rated health among 
Swedish women and men during pregnancy and the first year of 
parenthood. Sexual & Reproductive Healthcare. 2011;2:57-64. 

87. Bergström C, Persson M, Mogren I. Pregnancy-related low back pain and 
pelvic girdle pain approximately 14 months after pregnancy–pain status, 
self-rated health and family situation. BMC pregnancy and childbirth. 
2014;14(1):48. 

88. Johnson RB, Onwuegbuzie AJ. Mixed methods research: A research 
paradigm whose time has come. Educational researcher. 2004;33(7):14-
26. 

89. Sale JE, Lohfeld LH, Brazil K. Revisiting the quantitative-qualitative 
debate: Implications for mixed-methods research. Quality and quantity. 
2002;36(1):43-53. 

90. Jack SM. Utility of qualitative research findings in evidence-based public 
health practice. Public Health Nursing. 2006;23(3):277-83. 

91. Last JM, Abramson JH, Freidman GD. A dictionary of epidemiology: 
Oxford University Press New York; 2001. 

92. Greenberg RS. Medical epidemiology. New York, N.Y.: Lange Medical 
Books/McGraw-Hill, Medical Pub. Division; 2005. 

93. Zaccai JH. How to assess epidemiological studies. Postgraduate medical 
journal. 2004;80(941):140-7. 

94. Gerstman BB. Basic biostatistics: Jones & Bartlett Publishers; 2014. 

95. Jager KJ, van Dijk PC, Zoccali C, Dekker FW. The analysis of survival 
data: the Kaplan–Meier method. Kidney International. 2008;74(5):560-
5. 

96. Kartsonaki C. Survival analysis. Diagnostic Histopathology. 2016;22(7): 
263-70. 



 
 
62 | Jean Paul Semasaka Sengoma 

97. Dekker FW, de Mutsert R, van Dijk PC, Zoccali C, Jager KJ. Survival 
analysis: time-dependent effects and time-varying risk factors. Kidney 
International. 2008;74(8):994-7. 

98. Sainani KL. Introduction to Survival Analysis. PM&R. 2016;8(6):580-5. 

99. Graneheim UH, Lindgren BM, Lundman B. Methodological challenges in 
qualitative content analysis: A discussion paper. Nurse education today. 
2017;56:29-34. 

100. Graneheim UH, Lundman B. Qualitative content analysis in nursing 
research: concepts, procedures and measures to achieve trustworthiness. 
Nurse education today. 2004;24(2):105-12. 

101. Elo S, Kyngäs H. The qualitative content analysis process. Journal of 
advanced nursing. 2008;62(1):107-15. 

102. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. 
Methods for the economic evaluation of health care programmes: Oxford 
university press; 2015. 

103. Rwandan Ministry of Health. Rwanda Annual Health Statistics Booklet, 
2013.2014 

104. Rwandan Ministry of Health. Gynecology and Obstretics Clinical 
Protocols and Treatment Guidelines. 2012. 

105. Eichstaedt KE, Kovatch K, Maroof DA. A less conservative method to 
adjust for familywise error rate in neuropsychological research: the 
Holm's sequential Bonferroni procedure. NeuroRehabilitation. 
2013;32(3):693-6. 

106. Semasaka JPS, Krantz G, Nzayirambaho M, Munyanshongore C, 
Edvardsson K, Mogren I. Self-reported pregnancy-related health 
problems and self-rated health status in Rwandan women postpartum: a 
population-based cross-sectional study. BMC Pregnancy and Childbirth. 
2016;16. 

107. World Health Organization. WHO recommendations for the prevention 
and treatment of postpartum haemorrhage. 2012. Geneva: WHO Google 
Scholar. 2014. 

108. World Health Organization. WHO recommendations for prevention and 
treatment of pre-eclampsia and eclampsia. 2011. Geneva: WHO Google 
Scholar. 2015. 

109. Tuncalp O, Souza JP, Gulmezoglu M. New WHO recommendations on 
prevention and treatment of postpartum hemorrhage. International 
journal of gynaecology and obstetrics: the official organ of the 
International Federation of Gynaecology and Obstetrics. 
2013;123(3):254-6. 



 
 

References | 63 

 

110. Rwanda Biomedical Center website. [14 January 2018]. Available from: 
http://www.rbc.gov.rw/index.php?id=355. 

111. National Institut of Statistics of Rwanda. Labour Force Survey 2016. Pilot 
report. 2016. 

112. Hitimana R, Lindholm L, Krantz G, Nzayirambaho M, Pulkki-
Brännström A-M. Cost of antenatal care for the health sector and for 
households in Rwanda. BMC health services research. 2018;18(1):262. 

113. Semasaka Sengoma JP, Krantz G, Nzayirambaho M, Munyanshongore C, 
Edvardsson K, Mogren I. Prevalence of pregnancy-related complications 
and course of labour of surviving women who gave birth in selected 
health facilities in Rwanda: a health facility-based, cross-sectional study. 
BMJ open. 2017;7(7):e015015. 

114. World Health Organisation. Putting women first: Ethical and safety. 
Recommendations for research on domestic violence against women. 
Geneva: Global program on evidence for health policy. 1999. 

115. Donahue Angel M, Berti P, Siekmans K, Tugirimana PL, Boy E. 
Prevalence of Iron Deficiency and Iron Deficiency Anemia in the 
Northern and Southern Provinces of Rwanda. Food and Nutrition 
Bulletin. 2017;38(4):554-63. 

116. Mwanri AW, Kinabo J, Ramaiya K, Feskens EJ. Gestational diabetes 
mellitus in sub-Saharan Africa: systematic review and metaregression on 
prevalence and risk factors. Tropical Medicine & International Health. 
2015;20(8):983-1002. 

117. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of 
diabetes: estimates for the year 2000 and projections for 2030. Diabetes 
care. 2004;27(5):1047-53. 

118. Brown CA, Sohani SB, Khan K, Lilford R, Mukhwana W. Antenatal care 
and perinatal outcomes in Kwale district, Kenya. BMC Pregnancy and 
Childbirth. 2008;8(1):2. 

119. Campbell OM, Graham WJ, group LMSSs. Strategies for reducing 
maternal mortality: getting on with what works. The lancet. 
2006;368(9543):1284-99. 

120. Nyamtema AS, Bartsch-de Jong A, Urassa DP, Hagen JP, van Roosmalen 
J. The quality of antenatal care in rural Tanzania: what is behind the 
number of visits? BMC Pregnancy and Childbirth. 2012;12:70. 

121. Bergsjø P. What is the evidence for the role of antenatal care strategies in 
the reduction of maternal mortality and morbidity? Safe motherhood 
strategies: a review of the evidence. 2001. 

122. Rurangirwa AA. Antenatal care in Rwanda: Prevalence of partner 
violence and mental disorders during pregnancy, with quality aspects and 
utilization of services 2018. 



 
 
64 | Jean Paul Semasaka Sengoma 

123. Rwandan Ministry of Health. The district Health System Re-organisation 
Guideline from a Managerial Perspective. 2011. 

124. Berardi J, Richard A, Djanhan Y, Papiernik E, editors. Decentralization 
of maternity care. World health forum; 1989. 

125. Tebeu PM, Fomulu JN, Khaddaj S, de Bernis L, Delvaux T, Rochat CH. 
Risk factors for obstetric fistula: a clinical review. International 
urogynecology journal. 2012;23(4):387-94. 

126. University of Rwanda College of Medicine and Health 
sciences/Departement of Clinical Medicine and Community Health. 
Clinical Officers Training Programme at Kigali Health Institute 
Kigali2012 [01 October 2018]. Available from: 
http://www.cmhs.ur.ac.rw/schools/community-health-
development/clinical-madecine-community-health/. 

127. Wilson A, Lissauer D, Thangaratinam S, Khan KS, MacArthur C, 
Coomarasamy A. A comparison of clinical officers with medical doctors 
on outcomes of caesarean section in the developing world: meta-analysis 
of controlled studies 2011 [PMC3272986]. 

128. Mathai M. The partograph for the prevention of obstructed labor. Clinical 
obstetrics and gynecology. 2009;52(2):256-69. 

129. Ogwang S, Karyabakabo Z, Rutebemberwa E. Assessment of partogram 
use during labour in rujumbura health Sub district, Rukungiri district, 
Uganda. African Health Sciences. 2009;9(2). 

130. Bazirete O, Mbombo N, Adejumo O. Utilisation of the partogram among 
nurses and midwives in selected health facilities in the Eastern Province 
of Rwanda. Curationis. 2017;40(1). 

131. Mukamurigo J, Dencker A, Ntaganira J, Berg M. The meaning of a poor 
childbirth experience - A qualitative phenomenological study with 
women in Rwanda. PLoS ONE. 2017;12(12):e0189371. 

132. Essendi H, Mills S, Fotso JC. Barriers to formal emergency obstetric care 
services' utilization. Journal of urban health : bulletin of the New York 
Academy of Medicine. 2011;88 Suppl 2:S356-69. 

133. Mselle LT, Moland KM, Mvungi A, Evjen-Olsen B, Kohi TW. Why give 
birth in health facility? Users' and providers' accounts of poor quality of 
birth care in Tanzania. BMC health services research. 2013;13:174. 

134. Pafs J, Musafili A, Binder-Finnema P, Klingberg-Allvin M, Rulisa S, 
Essen B. Beyond the numbers of maternal near-miss in Rwanda - a 
qualitative study on women's perspectives on access and experiences of 
care in early and late stage of pregnancy. BMC Pregnancy and Childbirth. 
2016;16:257. 



 
 

References | 65 

 

135. Dunning T, Harris JM, Sandall J. Women and their birth partners' 
experiences following a primary postpartum haemorrhage: a qualitative 
study. BMC Pregnancy and Childbirth. 2016;16:80. 

136. Kealy MA, Small RE, Liamputtong P. Recovery after caesarean birth: a 
qualitative study of women's accounts in Victoria, Australia. BMC 
Pregnancy and Childbirth. 2010;10:47. 

137. Rowan C, Bick D, Bastos MH. Postnatal debriefing interventions to 
prevent maternal mental health problems after birth: exploring the gap 
between the evidence and UK policy and practice. Worldviews on 
evidence-based nursing. 2007;4(2):97-105. 

138. Kabakian-Khasholian T, Shayboub R, Ataya A. Health after childbirth: 
Patterns of reported postpartum morbidity from Lebanon. Women and 
Birth. 2014;27(1):15-20. 

139. Molarius A, Berglund K, Eriksson C, Lambe M, Nordstrom E, Eriksson 
HG, et al. Socioeconomic conditions, lifestyle factors, and self-rated 
health among men and women in Sweden. European journal of public 
health. 2007;17(2):125-33. 

140. Atukunda EC, Siedner MJ, Obua C, Mugyenyi GR, Twagirumukiza M, 
Agaba AG. Sublingual misoprostol versus intramuscular oxytocin for 
prevention of postpartum hemorrhage in Uganda: a double-blind 
randomized non-inferiority trial. PLoS medicine. 2014;11(11):e1001752. 

141. Ononge S, Mirembe F, Wandabwa J, Campbell OM. Incidence and risk 
factors for postpartum hemorrhage in Uganda. Reproductive health. 
2016;13(1):38. 

142. Rulisa S, Umuziranenge I, Small M, van Roosmalen J. Maternal near 
miss and mortality in a tertiary care hospital in Rwanda. BMC Pregnancy 
and Childbirth. 2015;15:203. 

143. Sayinzoga F, Bijlmakers L, van Dillen J, Mivumbi V, Ngabo F, van der 
Velden K. Maternal death audit in Rwanda 2009-2013: a nationwide 
facility-based retrospective cohort study. BMJ open. 2016;6(1):e009734. 

144. Tunçalp Ö, Souza J. Maternal near-miss audits to improve quality of care. 
BJOG: An International Journal of Obstetrics & Gynaecology. 
2014;121:102-4. 

145. Manzi A, Munyaneza F, Mujawase F, Banamwana L, Sayinzoga F, 
Thomson DR, et al. Assessing predictors of delayed antenatal care visits 
in Rwanda: a secondary analysis of Rwanda demographic and health 
survey 2010. BMC Pregnancy and Childbirth. 2014;14:290. 

146. Living with Obstetric Fistula:Qualitative Research Findings from 
Bangladesh and the Democratic Republic of Congo [press release]. 
Fistula Care2012. 



 
 
66 | Jean Paul Semasaka Sengoma 

147. Kaye DK, Kakaire O, Nakimuli A, Osinde MO, Mbalinda SN, Kakande N. 
Lived experiences of women who developed uterine rupture following 
severe obstructed labor in Mulago hospital, Uganda. Reproductive 
health. 2014;11:31. 

148. Mwini-Nyaledzigbor PP, Agana AA, Pilkington FB. Lived experiences of 
Ghanaian women with obstetric fistula. Health care for women 
international. 2013;34(6):440-60. 

149. Borghi J. What is the cost of maternal health care and how can it be 
financed? Safe motherhood strategies: A review of the evidence. 2001. 

150. Borghi J, Ensor T, Neupane BD, Tiwari S. Financial implications of 
skilled attendance at delivery in Nepal. Tropical medicine & international 
health : TM & IH. 2006;11(2):228-37. 

151. Borghi J, Sabina N, Blum LS, Hoque ME, Ronsmans C. Household costs 
of healthcare during pregnancy, delivery, and the postpartum period: a 
case study from Matlab, Bangladesh. Journal of health, population, and 
nutrition. 2006;24(4):446-55. 

152. Kruk ME, Mbaruku G, Rockers PC, Galea S. User fee exemptions are not 
enough: out-of-pocket payments for 'free' delivery services in rural 
Tanzania. Tropical medicine & international health : TM & IH. 
2008;13(12):1442-51. 

153. Nahar S, Costello A. The hidden cost of 'free' maternity care in Dhaka, 
Bangladesh. Health policy and planning. 1998;13(4):417-22. 

154. Storeng KT, Baggaley RF, Ganaba R, Ouattara F, Akoum MS, Filippi V. 
Paying the price: the cost and consequences of emergency obstetric care 
in Burkina Faso. Social science & medicine (1982). 2008;66(3):545-57. 

155. Borghi J, Storeng KT, Filippi V. Overview of the costs of obstetric care 
and the economic and social consequences for households. Reducing 
financial barriers to obstetric care in low-income countries. 2008. 

156. Storeng KT, Murray SF, Akoum MS, Ouattara F, Filippi V. Beyond body 
counts: a qualitative study of lives and loss in Burkina Faso after 'near-
miss' obstetric complications. Social science & medicine (1982). 
2010;71(10):1749-56. 

157. Graham W, Woodd S, Byass P, Filippi V, Gon G, Virgo S, et al. Diversity 
and divergence: the dynamic burden of poor maternal health. Lancet 
(London, England). 2016;388(10056):2164-75. 

158. Casey V, Dwyer J, Coleman K, Krall E, Gardner J, Valadian I. Accuracy of 
recall by middle-aged participants in a longitudinal study of their body 
size and indices of maturation earlier in life. Annals of human biology. 
1991;18(2):155-66. 

  



 
 

References | 67 

 

159. Radin RG, Rothman KJ, Hatch EE, Mikkelsen EM, Sorensen HT, Riis 
AH, et al. Maternal Recall Error in Retrospectively Reported Time-to-
Pregnancy: an Assessment and Bias Analysis. Paediatric and perinatal 
epidemiology. 2015;29(6):576-88. 

160. Edvardsson K, Ntaganira J, Ahman A, Sengoma JP, Small R, Mogren I. 
Physicians' experiences and views on the role of obstetric ultrasound in 
rural and urban Rwanda: a qualitative study. Tropical medicine & 
international health : TM & IH. 2016;21(7):895-906. 

 

 

 



Facility Costing Form  
SECTION 1. General Information and Capacity 

No. Item Response Instructions 
A. Identification of the health Facility 

1.11 Name of the health Facility     
. 2.2 Location  1. Province:………………… 

2. District: ……………………………. 
3. Cell: ……………………………. 
4. Village: ……………………………. 

 

1. Owner of the Health Facility 1. Government   
2. Private Hospital  
3. Faith based organisation 
4. Other           Specify……………… 

 

2. Type of facility 1. District hospital 
2. Referral hospital  
3. Private hospital  

Fill from Phase 2 data 
before visit 

3. How many days per week this facility is open? ________days  
4. Can you tell me the names of all salaried employees who were 

working in this maternity unit, their job titles, tasks, salaries and 
allowances?  

1. Yes 
2. No 

If yes, details in Table 1 

5. How many beds are dedicated 
exclusively to obstetric and 
gynae patients? 

____beds 
 

6. Total number of beds in the facility ____beds  
7. Separate delivery room (labor room)  1. Yes, functioning for delivery  

2. Yes, not functioning  
3. Not available 

 

SECTION 2.Infrastructure cost 
Instructions:* If quantity is not known insert 1 and put value in following cell 

  Quantity* Cost Useful life (yrs) 
 Building cost    

 Total building surface area (all floor in m2)    
 % allocation of space to OBGYN department    
 Age of building    
 Construction/purchase cost or Monthly rent of building     

SECTION 3.Record on utilities 
No. Items Quantity Unit of measurement Total expenditure No. of months covered 

1. Means of transport (ambulance)     
 Lubricant     
 Maintenance     
 Repairs     
 Insurance     
 Tire spare parts     
 Others     
2. Building     
 Electricity     
 Water     
 Maintenance     
 Telephone     
 Cleaning     
 Other     
3 Equipment     
 Maintenance     
 Repairs     
 Others     

SECTION 4.Materials and medications 
E. Laboratory tests   
Do you have the following laboratory tests    
No 

item 

1. 
Yes   
2. 
No 

Quantity Unity Cost Total cost 

1. Hemoglobin level     
2. Hematocrit     
3. Platelet count     
4. Urine protein collection (12 or 24 

hour) 
    

5. Blood group     
6. Urea and createnine     
7. Electrolytes     
8. Liver function tests     
9. Uric acid     
10. Clotting profile     
F. Drugs used 
Do you have the following  drugs  

No item 
1. Yes   2. 
No 

Quantity Unity Cost Total cost 

1. Oxygen     
2. Ketamine     
3. Thiopental     
4. Atropine     
5. Morphine     
6. Inj Diclofenac     
7. Fentanyil     
8. Paviro     



9. Suxamethonium (Celocurine)     
10. Pancuronium (Pavulon)     
11. Calcium gluconate     
12. Hydralazine     
13. Labetalol     
14. Urinary catheter     
15. Misoprostol     
16. Dexamethasone     
17. Methotrexate     
18. Injectable Antibiotics     
19. Cap. Nifedipine     
20. Phenytoin (Dilantin)     
21. Inj.Methergin     
22. Inj. Magnesium Sulphate     
23. Inj. Diazepam     
24. Tab. Methyl Dopa     
25. Inj.Oxytocin     
G. Equipment used 
Do you have the following equipments  
1. Obstetric forceps     
1. Obstetric forceps     
2. Vacuum extractor     
3. Electronic fetal monitor doppler     
4. Portable doppler     
5. Radiant warmer     
6. Ultrasound Machine     
7. oxygen cylinder     
8. Mucus extractor     
9. Neonatal ambubag     
10. Autoclave machine /Pressure 

Cooker 
    

11. Formalin Chamber     
12. Sterile Gloves for Per Vaginal 

Examination 
    

13. Sterile Gloves for Delivery     
14. Episiotomy scissors      
15. Table for surgical operation     
16. Lamp of surgical operation     
17. Anaesthesic machine     
18. Blood Pressure,puls and Oxygen 

saturation monitor 
    

SECTION 5.Personnel in Obstetric unit 
1 2 3 4 5    6 
Staff 
no. 

Job 
title1 

FTE 
1=Full time 
2= Part time 

What 
percent of 

his/her time 
goes into 
attending 
delivery 
related 

cases? (%) 

Main task2 In last one week, how much time was spent in handling a typical case of  
(include time spent in handling direct obstetric complications) 

Cost to company in last 
month 

(Salary and other benefits)* Normal delivery C-section Complicated deliveries (incl. forceps 
delivery, vacuum delivery, blood transfusion 

for maternal cases)  

1.          
2.          
3.          
4.          
5.          
6.          
7.          
8.          
9.          
10.          
11.          
12.          

 *if paid per case, find out total payout in last month 
1 Fill in the relevant (code) from the list below for job title 
1. Obstetrician 
2. Paediatric 
3. Anaesthetic 
4. Medical Officer 
5. Staff Nurse 
6. Compounder 
7. Untrained Nurse 
8. Ayah 
9. Sweeper 
10. OT assistant 
11. Lab technician 
12. Head Nurse 

2 Fill in the relevant (code ) from the list below 
1. Case management of sick patients  
2. Vaccination  
3.  Sexually Transmitted disease clinic  
4. Laboratory  
5. Dispensing drugs  
6. Cleaning  
7. Cooking  
8. Guarding  
9. Driving  
10. Health Education  
11. Nursing  
12. Administrative procedures  

 
  



Specified obstetric complications Costing Form 
 

No. Item Response Instructions 
A. Woman’s individual information 

1.11 Is the women has a regular paid 
job ? 

1. Yes 
2. No 

 

 If yes how much did she get per 
month? 

………………….RwF  

 If no, what is her occupation 1.  Student 
2. A non-skilled worker (shop-

keeper, farmer, agriculture…) 
3. House keeper 
4. Other precise 

 

 Was the women accompagned?  1. Yes 
2. No 

 

 If yes is the accompagnant has a 
regular paid job ? 

1. Yes 
2. No 

 

 If yes how much did she/he get 
per month? 

    ………………….RwF  

 If no, what is her/his occupation 5.  Student 
6. A non-skilled worker (shop-

keeper, farmer, agriculture…) 
7. House keeper 
3. Other precise 

 

2. How much is she paying from 
home to the health facility 

……………………………RwF  

4. Days of hospitalisation  ________days  

5. How much many spent on 
average on food per day 

…………………………RwF 
 

 
No. Item Response Number 

B. Type de complication 
11 
1. What was the obstretic complication 
did the woman has? 

1. Eclampsia 
2. Pre-eclampsia 
3. Post-partum hemorrhage 
4. Prolonged/obstructed/dystocic 

labour resulting in C-section 

NA 
 
 

C. . Type of management  
1. What was the main management 
done?  

1. Caesarian section 
2. Labour induction 
3. Repair of cervical or vaginal 

lacerations 
4. Uterine massage 
5. Balloon tamponade 
6. Curetage  
7. Hysterectomy 

 
 
 

  
D. Laboratory tests done 
No 

item 

1. 
Yes   
2. 
No 

Quantity 

1. Hemoglobin level   
2. Hematocrit   
3. Platelet count   
4. Urine protein collection 

(12 or 24 hour) 
  

5. Blood group   
6. Urea and createnine   
7. Electrolytes   
8. Liver function tests   
9. Uric acid   
10. Clotting profile   
F. Drugs used 
Did  you used the following  drugs  

No item 

1. 
Yes   
2. 
No 

Quantity 

1. Oxygen   
2. Ketamine   
3. Thiopental   
4. Atropine   
5. Morphine   
6. Inj Diclofenac   
7. Fentanyil   
8. Paviro   
9. Suxamethonium 

(Celocurine) 
  

10. Pancuronium (Pavulon)   
11. Calcium gluconate   
12. Hydralazine   
13. Labetalol   
14. Urinary catheter   
15. Misoprostol   



16. Dexamethasone   
17. Methotrexate   
18. Injectable Antibiotics   
19. Cap. Nifedipine   
20. Phenytoin (Dilantin)   
21. Inj.Methergin   
22. Inj. Magnesium 

Sulphate 
  

23. Inj. Diazepam   
24. Tab. Methyl Dopa   
25. Inj.Oxytocin   
G. Equipment used 

No item 
1. Yes   2. 
No 

Quantity 

1.  Forceps  
extractor 

  

2. Vacuum 
extractor 

  

3. Electronic fetal 
monitor doppler 

  

4. Portable doppler   
5. Radiant warmer   
6. Ultrasound 

Machine 
  

7. oxygen cylinder   
8. Mucus extractor   
9. Neonatal 

ambubag 
  

10. Autoclave 
machine 
/Pressure 
Cooker 

  

11. Formalin 
Chamber 

  

12. Sterile Gloves 
for Per Vaginal 
Examination 

  

13. Sterile Gloves 
for Delivery 

  

14. Episiotomy 
scissors  

  

15. Table for 
surgical 
operation 

  

16. Lamp of surgical 
operation 

  

17. Anaesthesic 
machine 

  

18. Blood 
Pressure,puls 
and Oxygen 
saturation 
monitor 
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