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ABSTRACT 

 

Introduction: Africa bears the greatest burden of stillbirth and yet, there is a 

paucity of data from this setting. The aim of this study was to determine the 

association between quality of intrapartum care and fresh stillbirth in Nairobi, 

Kenya. 

Methods and materials: This was a case control study in 4 tertiary public hospitals 

in Nairobi county from August 2018 to April 2019. Two hundred and fourteen 

women with stillbirths and 428 women with livebirths between 28-42 weeks were 

enrolled. Fifty-five (55) of the 214 women had fresh stillbirths and were included 

in this analysis. Information was obtained through interviews and data 

abstraction from the medical records. The exposure variables were 

sociodemographics, refferal status, intrapartum complications, partogram use and 

fetal heart rate monitoring. The two-sample t-test was used to compare 

continuous variables and Chi-square or Fisher's exact tests for categorical 

variables. The association between exposure and outcome variables was done 

using bivariate and multivariate analysis using logistic regression. Statistical 

significance was defined as a two-tailed p-value ≤ 0.05. 

Results: Refferal (OR 3.4, 95 % CI 1.9-6.03, P=0.001); no use of a partogram (OR 4.7 

95% CI 2.6-8.4, P=<0.001); no fetal heart rate monitoring per schedule (OR 2.2, 95% 

CI 1.1-4.7, P=0.03), caesarean (OR 1.7, 95% CI 1-3.34, P=0.05) or beech delivery (OR 

18, 95% CI=3.2-103, P=0.001) were associated with fresh stillbirth.  
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Conclusion: Improving the referral system, intrapartum care and timely caesarean 

delivery can reduce the risk of fresh stillbirth. 

 

 

INTRODUCTION 

 

The World Health Organization estimates that 

about 1.3 million babies die during the 

process of labour and delivery annually. Most 

of these labour related intrapartum stillbirths 

happen in low and middle income countries 

with 75% of them occurring in Southern Asia 

and Sub-Saharan Africa [1], [2]. Fresh 

stillbirth rate, a measure of intrapartum care 

is disproportionately high in LMIC compared 

to HICs. Despite this, there is a paucity of 

studies on this area from Africa [3], [4] 

While intrapartum stillbirths are often 

caused by acute obstetric conditions including 

abruptio placenta, placental praevia, cord 

accidents, eclampsia [5], [6], some stillbirths 

are as a result of modifiable risks such as 

delayed refferal, poor intrapartum care, 

obstructed labour and delay in conducting 

caesarean deliveries when required[7], [8]. 

While most studies have focused on the direct 

causes of fresh stillbirth, to the best of our 

knowledge no study has investigated the 

association between quality of intrapartum 

care with fresh stillbirth in Kenya. This 

multicenter case-control study conducted in 

four tertiary hospitals in Nairobi aimed at 

bridging this knowledge gap. 

An understanding of the gaps in 

intrapartum care that may lead to fresh 

stillbirth will aid in identification of potential 

modifiable risk factors and hence help 

prevent preventable cases of fresh stillbirth 

and help countries achieve their health related 

sustainable development goals[2]. 

 

 

 

METHODS 

 

Study design 

This was a hospital-based multicenter 

unpaired case-control study in which two 

hundred and fourteen (214) women with 

stillbirth between 28- and 42-weeks’ gestation 

were recruited as cases while 428 women with 

a livebirth at the same gestation were 

recruited as controls. A minimum sample size 

of 57 women with fresh stillbirth (cases) and 

114 with livebirth (controls) was required. 

This was based on a probability of 37% 

women with a livebirth[9], [10] vs 27% of 

those with a stillbirth having their labour 

monitored with a partogram, an alpha of 0.05, 

two controls per case, an estimated odds ratio 

for exposure among cases relative to controls 

of 2.5, and an 80% power to reject the null 

hypothesis that the true odds ratio equals to 1. 

Fifty-five (55) women of the 214 had fresh 

stillbirths and all the 428 controls used for the 

larger study were used for this analysis (S1). 

Study setting 

The study was conducted in 4 tertiary 

hospitals in Nairobi County, the capital city of 

Kenya which has a population of 4 million 

inhabitants. Kenyatta National Hospital 

(KNH), the largest referral hospital in Kenya 

that also serves as the teaching and research 

hospital for the University of Nairobi is 

located in the central part of Nairobi. It 

handles about 15,000-20,000 deliveries 

annually. Pumwani Maternity Hospital 

(PMH), the largest maternity hospital in East 

and central Africa and third busiest maternity 

hospital in Africa is located in the 

Northeastern part of Nairobi County. It 

handles approximately 1300-2000 deliveries 
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per month. Mama Lucy Kibaki Hospital 

(MLKH) is a level 4 hospital located in the 

Eastern part of Nairobi and handles 

approximately 750-950 deliveries per month. 

Mbagathi District Hospital (MDH) is located 

on the Southern part of Nairobi and handles 

between 550-750 deliveries per month. 

Study participants  

Mothers of aged 14 years and above with a 

fresh stillbirth between 28-42 weeks gestation 

formed our case population while those with 

a livebirth at the same gestation formed our 

control population. Women who declined to 

give consent, delivered before arrival in the 

hospitals or had a macerated stillbirth were 

excluded. 

Data collection  

Enrollment of participants was done as soon 

as a fresh stillbirth was delivered. The women 

were counselled and the purpose, nature as 

well as the benefits and risks of the study was 

explained to the mother. Those who met the 

inclusion criteria were then given a written 

consent to sign. After obtaining consent, the 

clients’ medical records were reviewed to 

abstract data on admission status, 

intrapartum care, obstetric complications, use 

of partogram, and fetal heart rate monitoring. 

Since this was a traumatic time for the 

mothers, they were tracked from delivery to 

discharge and were interviewed at their 

convenience before discharge to obtain 

information on the social, demographic, 

economic and past & current obstetric history. 

The information obtained was entered into a 

structured questionnaire. Control patients 

were recruited using systematic sampling of 

mothers who delivered a live birth on the 

same day a fresh stillbirth was recorded until 

the desired sample size was attained.  

Study Variables 

The dependent variable of interest was birth 

outcome was fresh stillbirth.  

The independent variables in this study were 

obstetric complications in the index 

pregnancy, past obstetric history (previous 

stillbirth, abortion, preterm birth), refferal 

status on admission to labour ward, use of 

partogram for labour monitoring, fetal heart 

rate monitoring as per protocol, intrapartum 

complications(obstructed labour, fetal 

distress, antepartum hemorrhage, cord 

prolapse) and mode of delivery. We also 

collected information on the social, 

demographic and economic history of the 

mothers. These included age, level of 

education, alcohol, smoking and use of 

recreational drugs. This information was 

captured in a paper-based questionnaire. 

Quality control of data 

The data collection tool was pretested at KNH 

to assess its reliability in gathering the 

intended data. The study employed two 

qualified nurses as research assistants per site 

based on their previous biomedical research 

experience. The research assistants were 

trained on confidentiality, interviewing, 

information retrieval and filling the 

questionnaire. Regular checking of each filled 

questionnaire for completeness was done and 

ten percent of the completed ones were 

manually checked against the medical records 

for data precision.  Filled questionnaires were 

kept in a secure lockable cabinet only 

accessible by the research team. A data 

manager cleaned, coded and entered the data 

into a password protected Microsoft Access 

database before data analysis. 

Statistical analysis 

Data analysis was done using Stata version 

13.1. The following continuous social, 

demographic, economic and obstetric 

characteristics of women with fresh stillbirths 

and those with livebirths were compared 

using the two-sample t-test or Wilcoxon-

Mann-Whitney test: maternal age, parity, 
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gestational age at delivery; while categorical 

variables (educational level of self/spouse, 

employment status of self and spouse, 

smoking, alcohol, obstetric complications, use 

of partogram, fetal heart rate monitoring 

(FHRM), referral status and mode of delivery) 

were compared using the Pearson’s Chi 

square test or Fischer’s exact test as 

appropriate. We assessed the association 

between obstetric complications, use of 

partogram, FHRM, refferal status, 

intrapartum complications with fresh 

stillbirth using univariate and multivariate 

analysis using logistic regression. Statistical 

significance was defined as a two tailed p-

value or less or equal to 0.05. 

Ethical considerations 

Ethical review and approval was sought and 

obtained from the Kenyatta National 

hospital/University of Nairobi Ethics and 

Research Committee in June 2018 (KNH/UON 

ERC reference number P40/01/2017).  The 

study sites granted administrative approval 

before commencement of the study. Since this 

was an observational study, the study 

procedures did not pose any physical harm to 

the study participants.  Study staff were 

trained in bereavement counseling and 

protecting confidentiality to avoid potential 

social harm.  Answering questions about a 

fresh stillbirth was stressful to most mothers. 

This potential risk was reasonable compared 

to the potential benefits to the individual and 

the broader community. In each site at least 

one of the study nurses had training in 

bereavement counseling. Participants were 

linked to professional counsellors before 

discharge. The information collected was  

kept confidential and will not be used for any 

other  purposes apart from the study. 

 

RESULTS 

 

A total of 20301 deliveries occurred in the 

study sites during the study period, 19581 of 

these were livebirths and 720 were stillbirths 

(231 fresh and 489 macerated). Fifty-five fresh 

stillbirths, and 428 livebirths met the inclusion 

criteria and were included in the analysis 

(figure 1). 

Women with a stillbirth were likely to be 

older, have primary level education, have a 

parity more than 4, an obstetric complication 

and deliver at an earlier gestational age. The 

two groups were similar with regard to 

cigarette smoking, alcohol intake, 

employment status and marital status. (Table 

1). 
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Table 1 

Baseline social, demographic and obstetric characteristics of mothers with fresh stillbirths vs those with livebirths in 

4 tertiary hospitals in Nairobi (n=483) 

Variable  Fresh Stillbirth 

n=55 

Livebirth 

n=428 

P-value 

Age  

Mean (SD)  

 

28(±6) 

 

26(±5.6) 

 

0.006 

Maternal age  

<20 years 

21-34 years 

>35 years 

 

4(7.3) 

43(78.2) 

8(14.5) 

 

56(13.1) 

320(74.8) 

52(12.1) 

 

 

0.561 

Education  

None 

Primary level 

Secondary 

College/university 

 

5(9.1) 

19(34.6) 

29(52.7) 

2(3.6) 

 

48(11.2) 

98(22.9) 

221(51.6) 

61(14.3) 

 

 

0.01 

Employment status 

Salaried  

Self- employed 

Unemployed  

 

7 (12.7) 

34 (61.8) 

14 (25.5) 

 

63 (14.7) 

240 (56.1) 

125 (29.2) 

 

 

0.618 

Marital status 

Married 

Single 

Divorced/separated 

Widowed 

 

49 (89.1) 

5(9.1) 

1 (1.8) 

0 (0) 

 

355 (82.9) 

66 (15.4) 

6 (1.4) 

1 (0.2) 

 

 

0.117 

Gestational age at delivery (median) 37 39 <0.0011 

 

Drinking Alcohol (%) 7 (3.3) 7 (1.6) 0.181 

 

Parity 

Primigravida 

2-3 

>4 

 

 

12(21.8) 

30(54.5) 

13(23.1) 

 

164(38.3) 

208(48.6) 

56(13.1) 

 

0.01 

Obstetric complication in current pregnancy 21(38.2) 63(14.7) <0.001 

 

 

Mothers who were referred from other 

hospitals (OR 3.4 95% CI 1.9-6, P=<0.001); 

those whose labour was not monitored with a 

partogram (OR 4.7 95% CI 2.6-8.4, P=<0.001) 

or fetal heart rate not monitored per schedule 

(OR 2.2, 95% CI 1.1-4.7, P=0.03); caesarean 

delivery (OR 1.7, 95% CI 1-3.34, P=0.05) and  

breech delivery (OR 18, 95% CI=3.2-103, 

P=0.001), were likely to deliver a fresh 

stillbirth. The study did not find an 

association between intrapartum 

complications and fresh stillbirth. 
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Table 2 

The association between intrapartum care and obstetric complications with fresh stillbirth among women with fresh 

stillbirths vs those with livebirths in 4 tertiary hospitals in Nairobi, Kenya (n=483) 

Variable  

 

Fresh 

Stillbirth(n=55)  

Livebirth 

(n=428) 

Odds Ratio P-value 

Maternal age 

<20years 

21-34years 

>35 years 

 

4 (7.3) 

43 (78.2) 

8 (14.5) 

 

56 (13.1) 

320 (74.8) 

52 (12.1) 

 

0.5 (0.2-1.5) 

1 

1.2 (0.6 -2.7) 

 

0.2 

Ref 

0.6 

Parity 

Primigravida  

2-3 

>4 

 

12 (21.8) 

30 (54.5) 

13 (23.1) 

 

164 (38.3) 

208 (48.6) 

56 (13.1) 

 

0.4 (0.2-0.9) 

1 

2.1 (1.0 – 4.1) 

 

0.02 

Ref 

0.03 

Referral  28 (53.8) 100 (28.2) 3.4 (1.9-6.03) <0.001 

No Use of partogram 34(61.8) 110(25.7) 4.7(2.6-8.4) <0.001 

No Half hourly FHR monitoring 46(83.6) 297(69.4) 2.2(1.1-4.7) 0.03 

Intrapartum complication 6 (10.9) 28 (6.5) 1.7 (0.7-4.4) 0.23 

Obstructed labour  2 (3.6) 5 (1.2) 3.2 (0.6-1609) 0.17 

NRFS 1 (1.8) 12 (2.8) 0.6 (0.1-5.0) 0.67 

Cord prolapse 1 (1.8) - - - 

Meconium grade 2 or 3 2(3.6) 3(0.7)  0.3 

Failed induction of labour 1(1.8) 2(0.6)  0.36 

Shoulder dystocia  2(3.6) 3(0.7)   

Mode of delivery  

Svd 

Cesarean section 

Breech 

Vacuum  

 

27(52.9) 

20(39.2) 

4(7.8) 

- 

 

244(68.7) 

101(28.5) 

2(0.6) 

7(2) 

 

1.0 

1.7(1-3.34) 

18(3.2-103.3) 

- 

 

Ref 

0.05 

0.001 

- 

 

Fresh stillbirth was found to be significantly 

associated with multiparity and obstetric 

complications in the index pregnancy. The 

likelihood of a fresh stillbirth was two-fold 

higher among women with a parity of > 4 

compared to other age groups (OR 2.1 95% CI 
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1.0-4.1, P-value =0.035). Women with any 

obstetric complication were 3.6 times more 

likely to have a fresh stillbirth compared to 

those without a complication (OR 3.6, 95% CI 

2.0-6.6, P-value <0.001. Among the obstetric 

complications, women with mild pre-

eclampsia, pre-eclampsia with severe 

features, eclampsia, placenta praevia, 

abruptio placenta, Gestational diabetes 

mellitus (GDM), PPROM, PROM, and IUGR 

had statistically significant high odds of a 

fresh stillbirth, (P=<0.001). This study did not 

find an association between previous 

abortion; previous stillbirth with fresh 

stillbirth (Table 3). 

 
 

Table 3 

The association between obstetric complications with fresh stillbirth n 4 tertiary hospitals in Nairobi Kenya n=483 

Variable  Fresh Stillbirth  

N =55 

Livebirth 

N=428 

Odds Ratio  

(95% CI) 

P-value 

Previous abortion 3 (5.5) 52 (12.1) 0.4 (0.1-3.4) 0.141 

Previous stillbirth 1 (1.8) 11 (2.6) 0.7 (0.1-5.5) 0.736 

Obstetric complication in current pregnancy  21 (38.2) 63 (14.7) 3.6 (2.0-6.6) <0.001 

Mild pre-eclampsia/PIH 8 (14.5) 3 (0.7) 24 (6.2-94) <0.001 

Severe pre-eclampsia 8 (14.5) 4 (0.9.) 18 (5.2– 62) <.0001 

Eclampsia 8 (14.5) 3 (0.7) 24 (6.2-94) <0.001 

Placenta Previa 9 (16.4) 4 (0.9) 20.7(6.1-70) <0.001 

Placenta Abruption 8 (14.5) 4 (0.9) 18(5.2-61) <0.001 

PPROM@ 5 (9) 3 (0.7) 14.2(3.2-61) <0.001 

PROM# 4 (7.2) 2 (0.45) 16.7(3-93) <0.001 

IUGR$ 3 (5.5) 1 (0.23) 24.6(2.5-24) 0.006 

GDM* 6 (10.9) 2 (0.45) 6.2 (5.1-132) 0.001 

Twin gestation 4 (7.2) 3 (0.7) 11 (2.4-51) 0.002 

Congenital fetal anomalies 2 (3.6) 1 (0.23) 16 (1.4-180) 0.02 

@ Preterm premature rupture of membranes 

# Term prelabour rupture of membranes 

$ Intrauterine growth restriction 

*Gestational diabetes mellitus 
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DISCUSSION 

 

The present study found older women, of a 

higher order parity and lack of higher 

education to have at a higher likelihood of a 

stillbirth. These findings are similar to studies 

done in Zanzibar, Gambia, Nepal and 

Malaysia [5], [8], [11], [12]. Unlike other 

studies, this study did not find an association 

between alcohol intake, cigarette smoking and 

stillbirth [13]. The lack of association could be 

due to the low rates of alcohol intake and 

cigarette smoking in our setup or 

underreporting since Kenya is a conservative 

society. Multiparous women and those with 

low education level are unlikely to seek 

timely maternal health interventions 

especially if they have had prior 

uncomplicated pregnancies. 

Fresh stillbirth was associated with no 

partogram use for labour monitoring, no fetal 

heart rate monitoring per protocol, being 

referred from another health facility, 

caesarean and breech delivery. These findings 

are similar to studies done in Nepal, 

Malaysia, Gambia and Zanzibar [7], [8], [14]. 

The poor intrapartum care was probably due 

the high patient to nurse ratio given that the 

study was done in high volume hospitals. 

This could be as a result of the free maternity 

care program, which was introduced in 2013 

and abolished financial barriers to accessing 

maternity care without necessarily addressing 

the human resource component[15], [16]. Not 

monitoring labour as per schedule is likely to 

lead to a fresh stillbirth since high risk fetuses 

such as those with an non-reassuring fetal 

heart rate are likely to be missed out[17]. The 

association between refferal status and 

stillbirth could be due a multitude of reasons: 

delay in mothers making timely decisions to 

seek care, delays in getting to hospital  due to 

challenges in the road network, suboptimal 

care in the initial health facility and delays in 

refferal[18]. Improving the refferal system 

besides addressing other bottlenecks in care 

can go a long way in reducing preventable 

FSB. The study did not find an association 

between intrapartum complications and 

stillbirth. This is in contrast to studies done in 

Nepal, Bengal and South Africa that found 

associations between intrapartum 

complications such as obstructed labour, fetal 

distress, cord prolapse with stillbirth [5], [19], 

[20]. It is difficult to explain this observation, 

however it could be due to the small sample 

size in our study, timely management of 

patients since these are referral and teaching 

hospitals, or lack of proper documentation of 

these cases. A larger well powered study on 

fresh stillbirths will help answer some of 

these questions.  

In the present study, women with obstetric 

complications such as mild pre-eclampsia, 

pre-eclampsia with severe features, eclampsia 

, placenta praevia, abruptio placenta,  

gestational diabetes mellitus(GDM), preterm 

premature rupture of membranes(PPROM), 

term prelabor rupture of membranes(PROM), 

intra-uterine growth restriction(IUGR) and 

multiple gestation had statistically significant 

high odds of a fresh stillbirth. This is similar 

to findings of studies done in Tanzania, 

Nigeria, Bengal, Pakistan, South Africa, 

Bangladesh, Malaysia and USA [6], [7], [11], 

[21], [22]. Pre-eclampsia, placenta previa, 

abruptio, GDM and IUGR may cause stillbirth 

due to impaired uteroplacental vascular flow 

by causing maternal vascular malperfusion 

and retroplacental hemorrhage. This results 

into inadequate supply of nutrients and 

oxygen to support the life and growth of the 

developing fetus. Multiple gestation is 

associated with increased risk of other 

pregnancy complications that can result in 

stillbirth including fetal abnormalities, twin to 
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twin transfusion and intrauterine growth 

restriction. 

 

CONCLUSION 

 

Multiparity, obstetric complications, being 

referred from another facility, poor 

intrapartum care, breech and caesarean 

delivery were significantly associated with 

fresh stillbirth. Improving the referral system, 

capacity building on intrapartum care and 

timely caesarean delivery can reduce the risk 

of fresh stillbirth. 
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