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Abstract
Objective: To describe maternal deaths from postpartum hemorrhage (PPH) in Kenya 
by secondary analysis of the Kenya Confidential Enquiry into Maternal Deaths (CEMD) 
database and clinical audit of a sample of those deaths, and to identify the perceived 
challenges to implementing country- specific PPH guidelines.
Methods: A retrospective descriptive study using the Kenyan CEMD database and 
anonymized maternal death records from 2014– 2017. Eight standards from the Kenya 
National Guidelines for Quality Obstetric and Perinatal Care were selected to per-
form clinical audit. The process of supporting eight Sub- Saharan African countries 
to develop country- specific PPH guidelines was described and perceived challenges 
implementing these were identified.
Results: In total, 725 women died from PPH. Most women attended at least one an-
tenatal care visit (67.2%) and most did not receive iron and folate supplementation 
(35.7%). Only 39.0% of women received prophylactic uterotonics in the third stage 
of labor. Factors significantly associated with receiving prophylactic uterotonics were 
place of delivery (χ2 = 43.666, df = 4; P < 0.001), being reviewed by a medical doctor 
(χ2 = 16.905, df = 1; P < 0.001), and being reviewed by a specialist (χ2 = 49.244, df = 1; 
P < 0.001). Only three of eight standards had a greater percentage of met cases in com-
parison to unmet cases. Key concerns about implementation of the new WHO PPH 
guidance included use of misoprostol by unskilled health personnel, availability of mis-
oprostol and tranexamic acid (TXA) at primary healthcare level, lack of availability of 
heat- stable carbetocin (HSC) due to cost, lack of awareness and education about HSC 
and TXA, and lack of systems to ensure quality oxytocin is available at point of care.
Conclusion: There is a need for improved quality of care for women to minimize the 
risk of mortality from PPH, by implementing updated clinical guidelines combined 
with focused health system interventions.
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1  |  INTRODUC TION

An unacceptably high number of women die during pregnancy and 
childbirth. It has been estimated that 295 000 (279 00– 340 000) ma-
ternal deaths occurred globally in 2017. Most of these deaths (86% 
or 254 000) occurred in Sub- Saharan Africa (SSA) and Southern 
Asia (SA).1 Sixty- three percent of all maternal deaths globally are 
due to direct causes, with almost half (27.1%) due to hemorrhage.2 
Hemorrhage is the primary underlying cause of 24.5% and 30.3% of 
maternal deaths in SSA and SA, respectively. Sixty- two percent of all 
deaths due to hemorrhage globally occur in the postpartum period 
(62% in SSA and 86% in SA). Most maternal deaths due to postpar-
tum hemorrhage (PPH) could be avoided by the use of prophylactic 
uterotonics during the third stage of labour.3

The Sustainable Development Goal (SDG) 3.1 target of a global 
maternal mortality ratio (MMR) of less than 70/100000 live births 
by 2030 (211/100000 in 2017) can only be achieved by taking 
practical steps to scale up the implementation of evidence- based 
interventions to prevent and treat PPH.1,3,4 Additionally, under-
standing the context- specific factors that contribute to morbid-
ity and mortality is critical to making improvements in the quality 
of care required to reduce the risk of maternal deaths. Maternal 
death review (MDR) and Confidential Enquiry into Maternal Deaths 
(CEMD) can be used to achieve these goals. Clinical guidelines and 
protocols are developed to standardize the care provided for spe-
cific medical conditions. Clinical audits can be performed as part of 
quality improvement to measure adherence to these standards of 
care in clinical guidelines, to guide corrective action for improve-
ments in the quality of care.

The World Health Organization (WHO) updated its PPH recom-
mendations on the use of tranexamic acid (TXA) for the treatment of 
PPH and recommendations on the use of uterotonics for the prevention 
of PPH in 2017 and 2018, respectively.3,5 Following the WOMAN trial 
and the publication of the WHO Essential Medicines List (EML) to in-
clude TXA and heat- stable carbetocin (HSC), several countries in Africa 
and Asia have been supported to update their national EMLs with both 
medications. For these recommendations to have a positive impact on 
PPH prevention and treatment, a system- wide approach is needed.

1.1  |  Getting policy into practice for 
prevention and treatment of PPH in low- 
resource countries

The International Federation of Gynecology and Obstetrics (FIGO) 
“Improving access to essential medicines to reduce PPH morbidity 

K E Y W O R D S
clinical audits, confidential enquiry, guidelines, Kenya, maternal deaths, postpartum 
hemorrhage, PPH

Box 1 Country engagement to develop context- 
specific PPH guidance

The FIGO/ICM generic PPH protocol and clinical pathway 
included key definitions, early identification of risk, estima-
tion of blood loss, choice of uterotonics, prevention and 
treatment at various levels of care, effective multidiscipli-
nary teamwork, communication, and referral, which can 
inform a systematic approach to developing policy for PPH 
management in health facilities.
FIGO and ICM were supported by national obstetrics and 
gynecology societies and midwives' associations to engage 
with ministries of health and establish PPH Expert Working 
Groups (EWGs) in each country. The focal persons from 
each professional society/association met virtually every 
1– 2 weeks with the international coordination team to plan 
for in- country activities. Two virtual/hybrid, multistake-
holder workshops with the identified PPH EWG were fa-
cilitated. The objective of the first workshop was to raise 
awareness of the WHO PPH recommendations, discuss, and 
appraise current national PPH guidelines and protocols, and 
develop a plan to adapt the FIGO generic PPH protocol and 
clinical pathway to meet the needs of the country. Digital 
feedback forms were developed, and comments were col-
lected during and two weeks following the workshop. These 
comments included suggestions to contextualize the FIGO/
ICM generic PCP, and the perceived challenges with the im-
plementation of the WHO PPH recommendations.
FIGO incorporated the comments/recommendations into 
the generic PCP and returned the document to the PPH 
EWG for review and validation with the ministry of health 
taking the lead.
The objectives of the second workshop were to present the 
country- adapted and validated PPH protocol/guidelines, dis-
cuss use and dissemination, and to agree on the content and 
format of job aids that could support maternity care provid-
ers better to implement the national validated PPH protocol/
guidelines. The international team encouraged national gov-
ernment health promotion departments and graphic design-
ers to be involved in the design of the job aids. Feedback was 
obtained from the PPH EWG following the same process as 
the first workshop. FIGO and ICM further supported their 
member societies/associations to disseminate the job aids.
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and mortality (IAP)” project (2021– 2022) supported eight SSA coun-
tries to update their EML in line with WHO PPH recommenda-
tions for the use of uterotonics including TXA and HSC. Under the 
IAP, FIGO— in partnership with the International Confederation of 
Midwives (ICM)— developed a generic PPH care pathway (PCP) in-
corporating the WHO PPH guidance. Subsequently, IAP partnered 
with national member societies and associations to update their pro-
tocols/guidelines for PPH prevention and treatment, and developed 
and disseminated job aids for health facility- based maternal care 
providers. A description of engagement key stakeholders under the 
IAP is given in Box 1.

In this paper we use a case study to provide a justification for 
the approach used in the FIGO IAP project. In the case study, we 
present a secondary analysis of a dataset from the Kenya CEMD to 
describe maternal deaths from obstetric hemorrhage, factors associ-
ated with these deaths, and assess adherence to national standards 
for PPH management. Additionally, we discuss the opportunities for 
the FIGO IAP and the perceived challenges implementing updated 
PPH clinical guidelines in the eight SSA countries.

2  |  MATERIAL S AND METHODS

Maternal death review is an in- depth investigation of the causes of 
and circumstances surrounding maternal deaths occurring at health 
facilities or in the community.6 Maternal death surveillance and re-
sponse (MDSR) was introduced by WHO in 2013, building on the 
experiences of MDR and to address its weaknesses (identification, 
reporting, reviewing, and acting on all maternal deaths).7 MDSR is 
a form of continuous surveillance that links the health information 
system and the quality improvement process from local to national 
levels, which includes the routine identification, notification, quanti-
fication, and determination of causes and avoidability of all maternal 
deaths, as well the use of this information to respond with actions 
that will prevent future deaths. There are other approaches of learn-
ing from maternal deaths to improve quality of care, including CEMD 
and clinical audits or standard- based audits. CEMD is a systematic 
multidisciplinary anonymous investigation of all or a representa-
tive sample of maternal deaths occurring at an area, region (state), 
or entire country. It identifies the numbers, causes, and avoidable 
or remediable factors associated with these deaths.8 Clinical audits 
have been described as a quality improvement process that seek to 
improve patient care and outcomes by the systematic review of care 
against explicit criteria and the implementation of change.6 An ex-
ample of explicit criteria for providing evidence- based care are clini-
cal guidelines. Guidelines and clinical care pathways are essential 
to ensure that good quality of care is available to end preventable 
maternal mortality and morbidity.

We conducted a secondary analysis of maternal deaths due 
to obstetric hemorrhage that occurred in Kenyan health facilities 
and were included in the Kenya CEMD from 2014– 2017, and per-
formed a standard- based audit on a sample these maternal deaths 
due to PPH.

2.1  |  Kenya CEMD

Multidisciplinary teams of assessors blinded to the identities of 
women who died (name and location of health facilities and those 
of the health workers involved in their care) conducted the confi-
dential enquiry. The teams used a standardized electronic form to 
extract and deliberate on information from the medical records of 
women who died and arrived at conclusions about the underlying 
cause of death, factors associated with the death, and the quality 
of care provided. The CEMD were conducted retrospectively. A de-
tailed description of the Kenya CEMD process has been described in 
detail elsewhere.9,10

Kenya is a low/middle- income country located in East Africa with 
a population of approximately 53.7 million; made up of eight regions 
and 47 counties, the country covers an area of 580 367 km2.11,12 The 
Kenya CEMD data included all maternal deaths reported through 
the District Health Information System (DHIS2). Medical records for 
each death were collected from county/secondary referral hospitals 
(57%), national teaching and referral hospitals (19.6%), sub- county 
hospitals (16.0%), private hospitals (5.3%), and faith- based hospitals 
(1.5%), spanning all regions of Kenya.

2.1.1  |  Procedures for secondary analysis

The study population comprised women of reproductive age (15– 
49 years) who died during or after pregnancy and delivery due to 
obstetric hemorrhage. Thirty- two percent (n = 728) of all maternal 
deaths (n = 2292) included in the CEMD due to PPH were included 
in the analysis.

To assess compliance with Kenyan clinical guidelines for the man-
agement of obstetric hemorrhage, we conducted a standard- based 
audit of a sample of all cases randomly selected from the database. 
A sample of 21.0% of the final study dataset (n = 152) was calculated 
using G*Power version 3.1.9.7 software.13 G*Power software was 
chosen because it provides improved effect size calculations and is 
easy to use.13

Data for analysis were from the CEMD datasets for the years 
2014– 2017 and the corresponding medical case notes. Separate 
databases for CEMD 2014, 2015, 2016, and 2017 were merged 
and cleaned. Missing data for variables of interest were identified 
in scanned anonymized case notes and the original data were left 
unaltered to reduce errors. To ensure internal validity, data were 
quality checked for duplicates and missing data by triangulating with 
case notes and the MDSR data dictionary.14 Furthermore, to ensure 
all data were reliable and linked to the correct identification num-
ber, a random sample of 10% of the final study sample (n = 73) was 
collected and data were compared with the case notes and initial 
datasets. The sample was selected using an online random number 
generator.

The variables of interest were sociodemographic (county, age, 
educational status, marital status), pregnancy factors (parity, gravid-
ity, type of pregnancy), clinical factors (antenatal care attendance, 
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total number of antenatal care visits, hemoglobin status, iron sup-
plementation, malaria status, mode of birth, active bleeding on ad-
mission, units of blood received during last admission, volume of 
intravenous fluids received in the 48- hour period before death, pro-
phylactic uterotonic received), organizational factors (place of death, 
facility level, highest cadre of skilled health personnel involved in 
management, review by medical doctor, interval between admission 
and review by medical doctor, review by obstetrician, interval be-
tween admission and review by obstetrician, ICU care received, re-
ferral status, and total number of referrals) (Figure 1 and supporting 
information Table 1).

Standards for the management of PPH were selected from 
the Kenya National Guidelines for Quality Obstetric and Perinatal 
Care.15 The standards assessed are presented in Box 2. Clinical care 
case notes were used to gather information on management of ob-
stetric hemorrhage in the sample of cases. A table was created to 
show whether each standard was met or not met.

2.1.2  |  Analysis

Analysis was carried out using SPSS version 25 (IBM Corp, Armonk, 
USA). Frequency tables were created for variables and χ2 test was 
used to investigate any association between various sociodemo-
graphic, pregnancy, clinical, and organizational factors, and the 
likelihood of receiving prophylactic uterotonics or intensive care 
(Figure 1). The proportion of cases that met each standard was de-
termined and presented.

2.1.3  |  Ethical considerations

This was a secondary data analysis using anonymized datasets and 
care records. Approval for the CEMD and analysis was granted by 
the Kenya Ministry of Health and the Liverpool School of Tropical 
Medicine. To maintain ethical standards throughout this study the 
following measures were taken: (1) to maintain privacy, the data-
sets were password protected to ensure that only the research 
team could access them;16 (2) datasets were only viewed on project 

password- protected computers; (3) information pertaining to the 
data was not disclosed outside the research team; and (4) all datasets 
were kept for no longer than was required by the research team to 
ensure they were secure and there was no accidental data loss. As 
the data were already anonymized and tagged with a unique identi-
fication number, confidentiality was maintained.16

3  |  RESULTS

Three duplicated entries were identified in the dataset, therefore 
725 women who died from obstetric hemorrhage in the KCEMD 
data for 2014– 2017 were included in the analysis.

Most of the maternal deaths reported were from the Rift val-
ley, Western, and Coast regions and most maternal deaths were re-
ported from Kilifi County (n = 63, 8.7%). The mean age of the women 
who died was 28.8 ± 6.7 years. The youngest mother was aged 
13 years while the oldest was 51 years. In addition, most women 
who died from obstetric hemorrhage had a primary level of educa-
tion (n = 208, 28.7%) and were married (n = 357, 49.2%) (supporting 
information Table 1).

Most women who died of obstetric hemorrhage were multipa-
rous (n = 456, 62.8%), with 24.7% (n = 179) grand multiparous (≥5). 
Most pregnancies were singleton (n = 659, 90.9%). Most women had 
received antenatal care before their death (n = 487, 67.2%) with only 
56 women not receiving any antenatal care (n = 56, 7.7%); however, 
there was no record of attendance for 182 (25.1%) women. Most 
women had between one and three antenatal care visits (n = 300, 
41.4%) with only 83 women having received four visits (11.4%) and 
81 women receiving 5– 8 visits (11.2%) before their death. There 
was no record of hemoglobin status in the antenatal care records of 
74.8% (n = 542) of the women who died. Most (34%, n = 62) with 

F I G U R E  1  Conceptual framework for factors associated with 
maternal deaths from obstetric hemorrhage.

Sociodemographic 
factors

Pregnant 
women in 

Kenya 
2014–17 Clinical factors

Pregnancy factors
Maternal death

Organiza�onal factors

Quality of 
management 

compared with 
na�onal 

guidelines

Box 2 Standards for the management of PPH from 
the Kenya National Guidelines for Quality 
Obstetric and Perinatal Care

• Assess every woman bleeding in pregnancy within 
30 minutes

• Initial treatment with administration of IV fluids
• Blood transfusion if IV fluids not enough to stabilize vital 

signs
• Senior medical professional actively involved in manage-

ment of the patient
• Uterotonic (oxytocin, IV/IM) administered in third stage 

of labor
• IV oxytocin is uterotonic of choice for PPH management
• If IV oxytocin unavailable or bleeding is unresponsive, 

use IV ergometrine, oxytocin– ergometri ne fixed dose 
or misoprostol

• Prompt referral to higher facility level of care if indicated
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hemoglobin status recorded were between 10.0 g/dL and 11.9 g/
dL. A record of iron and folic acid prescription was identified in less 
than 20% of the women. Overall, records for key antenatal inter-
ventions were poor. Most of the women had a cesarean delivery 
(43.4%, n = 315) and 40.4% (n = 293) had a vaginal birth. Active 
bleeding was documented on admission in only 14.8% (n = 107) of 
cases; 49.1% (n = 356) of women did not present with bleeding on 
admission and less than 20% had a prolonged labor (supporting in-
formation Table 2).

Most women were referred from another facility (n = 372, 
51.3%) while 228 women were not referred (31.4%). There was no 
record of referral for 125 women. Most women were referred once 
before their death (n = 334, 46.1%), while 38 (5.2%) women were 
referred twice. Most women who died of obstetric hemorrhage 
gave birth in a county/secondary referral hospital (n = 285, 39.3%). 
Sub- county hospitals were the second most common place for de-
livery (n = 157, 21.7%), followed by national teaching/referral hos-
pitals (n = 43, 5.9%). Most women who died were reviewed by a 
medical doctor (n = 480, 66.2%). The most frequent highest cadre 
of skilled healthcare professional involved in the care of women 
who died were medical officers (n = 277, 38.2%) followed by ob-
stetricians (n = 185, 25.5%). The mean time between admission 
and being seen by a medical doctor was 82.9 ± 141.1 minutes. The 
shortest interval between admission and review by a medical doc-
tor was 1 minute (1 case) and the longest interval was 14.5 hours 
(1 case). Most women were reviewed by a medical doctor after ad-
mission within 30 minutes (n = 112, 15.4%). Most women received 
prophylactic uterotonics (n = 283, 39.0%) before their death and 
there was no record of administration of prophylactic uterotonics 
in 61.0% (n = 442) of cases. There was poor documentation of 
resuscitative efforts; for example, administration of intravenous 
fluids was only documented in 41.7% (n = 302) of the maternal 
deaths. About 15% (n = 105) had ICU management. About 64% 
(n = 460) of women who died from obstetric hemorrhage were 
transfused with two or more units of blood (supporting informa-
tion Table 3).

There was a significant association between receiving uteroton-
ics and some sociodemographic and clinical variables, such as place 
of birth (χ2 = 43.666 [df = 4]; P < 0.001) and being seen by a medical 
doctor (χ2 = 16.905 [df = 1]; P < 0.001) or obstetrician (χ2 = 49.244 
[df = 1]; P < 0.001) (Table 1).

Overall, out of the eight identified standards included in the clin-
ical audit, standards were met for at least 50% of all women who 
died for the first three standards audited: assessing every woman 
bleeding in pregnancy within 30 minutes, administration of intrave-
nous fluids, and administration of blood transfusion when indicated. 
The least met standard was active involvement of a senior medical 
professional in management of the patient (Table 2, Figure 2).

The key perceived challenges regarding implementation of the 
new WHO PPH guidance collected during and after the multistake-
holder IAP workshops included concerns about the use of misopros-
tol by unskilled health personnel, availability of misoprostol and TXA 
at primary healthcare level, lack of availability of HSC due to cost, 

lack of awareness and education about HSC and TXA, and lack of 
systems to ensure quality oxytocin is available at point of care.

4  |  DISCUSSION

We analyzed a large dataset from the Kenya CEMD (2014– 2017) 
to assess the need for improved availability of evidence- based PPH 
guidelines and training. We also assessed a sample of the mater-
nal deaths for compliance of care according to the Kenya National 
Guidelines for Quality Obstetric and Perinatal Care.

The factors associated with PPH reported in this study were 
similar to other studies.17– 19 Healthcare workers should be aware 
of risk factors for obstetric hemorrhage such as grand multiparity, 
moderate to severe anemia, previous history of PPH, cesarean deliv-
ery, prolonged labor, and non- administration of quality uterotonics. 
However, women without these factors can still be at risk of PPH; 
therefore, vigilance and preparedness to prevent and treat PPH 
using evidence- based interventions is vital.

Forty- three percent of the women in our study who died under-
went cesarean delivery. Increased risk of poor outcomes from ob-
stetric hemorrhage in women following cesarean delivery has been 
reported in several studies, including a systematic review.17,20– 23 In 
contrast, a retrospective study in Denmark reported that planned 
cesarean delivery was associated with a reduced risk of severe 
PPH (OR 0.82; 95% CI, 0.73– 0.92) compared with vaginal delivery; 
however, this study was conducted in a well- resourced setting and 
included planned cesarean delivery. Although we did not disaggre-
gate by type of cesarean in the present study, most of the cesarean 
deliveries performed in the Kenya CEMD database are likely to be 
emergency.

The highest cadre of medical staff that attended to women who 
died were medical officers (52% of cases). We also reported a sig-
nificant association between patients seen by a medical doctor or 
specialist with the likelihood of receiving prophylactic oxytocin— 
findings that are consistent with other literature. A retrospective 
descriptive study in Bangladesh reported 2.72 times the odds (95% 
CI, 2.15– 3.24) of receiving interventions for the prevention of PPH 
when a trained professional was present compared with women 
who were unattended. Care provider knowledge and attitudes to-
ward use of prophylactic uterotonics have been associated with the 
likelihood of administration of these live- saving medications.24,25

The three most common causes of maternal deaths in the first 
and second Kenya CEMD reports were obstetric hemorrhage, hy-
pertensive disorders of pregnancy, and non- obstetric complica-
tions. However, there was an increase in the proportion of maternal 
deaths due to hypertensive disorders of pregnancy (17.9%, n = 239 
in 2015/2016 vs 15.3%, n = 74 in 2014) and non- obstetric compli-
cations (22.2%, n = 296 in 2015/2016 vs 19.8%, n = 96 in 2014). 
There was a reduction in the proportion of deaths due to obstetric 
hemorrhage in 2015/2016 (35.5%, n = 473) compared with 2014 
(39.7%, n = 192). The most frequent factors reported in both CEMD 
reports associated with maternal deaths were health worker- related 
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factors. These included delays in starting treatment (33%, n = 160 in 
2014 vs 41.3%, n = 549 in 2015/2016), inadequate monitoring (27%, 
n = 131 in 2014 vs 30.9%, n = 411 in 2015/2016), and inadequate 
clinical skills (28%, n = 136 in 2014 vs 29.1%, n = 387 in 2015/2016). 
The proportion of women who received suboptimal care in which a 
different management approach might have resulted in a different 
outcome increased from 81.4% (n = 394) in 2014 to 98.1% (n = 1310) 
in 2015/2016. The findings of the clinical audits conducted in this 
study also suggest suboptimal care in the management of obstetric 
hemorrhage.

To improve the quality of care provided to women who develop 
obstetric hemorrhage, training of skilled health professionals in the 
implementation of WHO evidence- based recommendations is essen-
tial. The FIGO IAP project has set up a pathway to achieve this. The 
results of this secondary analysis and the clinical audit suggest that 

the FIGO IAP project is timely and should be scaled up to accelerate 
the achievement of the ambitious SDG 3 maternal health target.

Key concerns about the implementation of the new WHO PPH 
guidance collected during and after the IAP workshops included 
concerns about the use of misoprostol by unskilled health person-
nel, availability of misoprostol and TXA at primary healthcare level, 
lack of availability of HSC due to cost, lack of awareness and educa-
tion about HSC and TXA, and lack of systems to ensure quality oxy-
tocin is available at point of care. These issues must be addressed 
for maximum impact of the new WHO PPH recommendations. 
The IAP brought together various stakeholders involved in training 
skilled health personnel, health facility and health system manag-
ers, and technical experts that support the health system in these 
countries. This ensured awareness of the latest evidence among this 
broad stakeholder group, ownership of the country- adapted PPH 

TA B L E  1  Results of χ2 tests for variables associated with receiving prophylactic uterotonics

Variable Categories

Received 
prophylactic 
uterotonic 
(n = 283) No. (%)

No record of 
prophylactic 
uterotonic (n = 472)
No. (%) 𝛘2 df P value

Age, y 10– 19 (n = 63) 48 (76.2) 15 (23.8) 18.678 4 0.971

20– 29 (n = 301) 95 (31.6) 206 (68.4)

30– 39 (n = 300) 112 (37.3) 188 (62.7)

40– 49 (n = 44) 27 (61.3) 17 (38.7)

Region Central (n = 44) 14 (31.8) 30 (68.2) 6.307 7 0.613

Coast (n = 120) 40 (33.3) 80 (66.7)

Eastern (n = 68) 27 (39.7) 41 (60.3)

Nairobi (n = 36) 6 (16.7) 30 (83.3)

Northeastern (n = 25) 2 (8%) 23 (92)

Nyanza (n = 124) 58 (46.8) 66 (53.2)

Rift Valley (n = 183) 62 (33.9) 121 (66.1)

Western (n = 125) 74 (59.2) 51 (40.8)

Type of pregnancy Singleton (n = 659) 263 (39.9) 396 (60.1) 2.595 1 0.273

Multiple (n = 23) 20 (87) 3 (13)

Place of birth County/secondary referral hospital (n = 285) 208 (73) 77 (27) 43.666 4 <0.001

Health center (n = 36) 3 (8.3) 33(91.7)

National teaching/referral hospital (n = 43) 18 (41.9) 25 (58.1)

Private health facility (n = 28) 2 (7.1) 26 (92.9)

Sub- county hospital (n = 157) 50 (31.8) 107 (68.2)

Was patient seen by a 
medical doctor?

Yes (n = 480) 153 (31.9) 327 (68.1) 16.905 1 <0.001

No (n = 164) 25 (15.2) 139 (84.8)

Was patient seen by a 
specialist?

Yes (n = 153) 112 (73.2) 41 (26.8)) 49.244 1 <0.001

No (n = 426) 171 (40.1) 255 (59.9)

Mode of birth Normal vaginal birth (n = 293) 42 (14.3) 251(85.7) 5.707 2 0.058

Assisted vaginal birth (n = 7) 3 (42.9) 4 (57.1)

Cesarean delivery (n = 315) 60 (19) 255 (81)

Units of blood received 
at last admission

1 unit (n = 141) 15 (10.6) 126 (89.4) 8.191 2 0.017

2 units (n = 189) 34 (18) 155 (82)

3 or more units (n = 271) 55 (20.3) 216 (79.7)
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guidance, and that a detailed plan for dissemination of the national 
document was developed. These were all achieved despite the chal-
lenges presented by the COVID- 19 pandemic restrictions.

A limitation of a descriptive study that should be considered 
is that statistical tests cannot be used to analyze results. In ad-
dition, causal relationships between factors and maternal deaths 
cannot be made through preliminary measures of association, but 
hypotheses can be made creating avenues for future research.26 
Another potential limitation to secondary data analysis is the lack 
of control of the quality of data available. However, the database 
was based on data extracted from multiple patient records and an-
alyzed by multidisciplinary teams of maternal health experts who 
had support in cleaning the database prior to quantitative analysis. 
The quality and completeness of the database is also limited by 
the quality of the primary data sources. While clinical audits are 
a powerful tool for quality improvement, they are limited by the 
quality of data available. Possible reasons for poor quality data 
may be perceived fear of blame and shame associated with mater-
nal death reviews and clinical audits, inadequate number of staff, 
and associated high workload.27 We used the χ2 test to find out 
whether there were significant associations between the various 

sociodemographic, pregnancy, clinical, and organizational factors, 
and the likelihood of receiving prophylactic uterotonics or ICU 
care exists. While this has the advantage of exploring associations 
between variables and is appropriate for this type of dataset, it is 
not able to test the strength of associations.28

The standards used for the clinical audit did not include TXA be-
cause there was no standard of care detailed in the Kenya National 
Guideline for Quality Obstetric and Perinatal Care that was in use 
when these maternal deaths occurred. However, the updated national 
guideline published in 2022 has detailed guidance for the use of TXA. 
The results from the clinical audit could have been more powerful if 
all cases of obstetric hemorrhage, irrespective of outcome, were in-
cluded; this will be an opportunity to compare the odds of a maternal 
death when standards are met. However, restricted funding limited 
the collection of data required to do this. A system of electronic 
medical records may mitigate the problems with data quality (for ex-
ample missing data), reduce the cost associated with data collection 
and improve efficiency of reviews and analysis. Several innovations 
have been reported in the literature to improve the quality of care 
for women and their newborns.29,30 Some notable innovations are the 
use of templates to improve clinical information in paper charts, use 

TA B L E  2  Clinical audit results (n = 152)

Standard Categories Frequency (n) (%)

1. Assess every woman bleeding in 
pregnancy within 30 minutes

Assessed within 30 minutes 73 (48.0)

Not assessed within 30 minutes 59 (38.8)

Not recorded 20 (13.2)

2. Initial treatment with administration 
of IV fluids

IV fluids administered 95 (62.5)

IV fluids not administered 32 (21.1)

Not recorded 25 (16.4)

3. Blood transfusion if IV fluids not 
enough to stabilize vital signs

Blood transfusion
received

81 (53.3)

Blood transfusion not received 44 (28.9)

Not recorded 27 (17.8)

4. A senior medical professional was 
actively involved in management of 
patient

Involvement of specialist in clinical management of patient 26 (17.1)

No involvement of specialist in clinical management of patient 109 (71.7)

Not recorded 17 (11.2)

5. Uterotonics Uterotonic drug administered in third stage of labor 59 (38.8)

Uterotonic drug not administered in third stage of labor 72 (47.4)

Not recorded 21 (13.8)

6. IV oxytocin IV oxytocin used as first- line medication to treat PPH 39 (25.7)

IV oxytocin not used as first- line medication to treat PPH 70 (46.0)

Not recorded 43 (28.3)

7. If IV oxytocin unavailable or bleeding 
is unresponsive, use IV ergometrine, 
oxytocin- ergometrine fixed dose or 
misoprostol

IV Ergometrine, Oxytocin- Ergometrine fixed dose or Misoprostol was 
used where IV Oxytocin unavailable

35 (23.0)

IV ergometrine, oxytocin- ergometrine fixed dose or misoprostol was 
not used where IV oxytocin unavailable

65 (42.8)

Not recorded 52 (34.2)

8. Prompt referral (within 30– 
60 minutes of decision) to higher 
facility level of care if indicated

Yes 58 (38.2)

No 70 (46.0)

Not recorded 24 (15.8)
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of simple software to convert paper charts to digital format to enable 
continuous quality improvement cycles, and the use of drones to sig-
nificantly reduce delays in the supply of blood.31

In conclusion, the results from the present study show that there 
is a need for improved quality of care for women to minimize the risk 
of mortality from PPH. With up- to- date clinical guidelines combined 
with focused health system interventions (procurement and supply 
of quality uterotonics etc), it is anticipated that the IAP project will 
contribute to the reduction of PPH morbidity and mortality. The de-
sign of the IAP meetings and workshops ensured engagement and 
ownership of key maternal health stakeholders involved with policy 
development, education, and clinical practice. Other countries can 
also adapt the generic PPH protocol and clinical care pathway and 
develop relevant job aids using a similar multidisciplinary approach 
led by professional societies and associations.

Clinical audits and CEMD are important quality of care tools 
for maternal and neonatal health, although quality of medi-
cal records and cost of data collection may be limiting factors. 
Electronic medical records are a feasible mechanism to mitigate 
these challenges.
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