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Background  
Recent estimates have shown a stagnation in maternal mortality reduction globally. 
Levels and trends in maternal mortality in urban settings in Africa are of interest due to 
health system challenges posed by rapid urbanisation. Given the high percentage of 
births occurring in city health facilities, tracking the institutional maternal mortality 
ratio (IMMR) can reveal key performance issues. We described the trends in IMMR 
between 2016 and 2021, and the causes and characteristics of maternal deaths in 
Kampala, Uganda. 

Methods  
This retrospective study utilised routine data from all facilities in Kampala that provided 
childbirth services from 2016 to 2021. Three key variables were used: number of 
deliveries, live births, and maternal deaths. Additionally, from medical records in three 
purposively selected hospitals, we extracted information on characteristics of women 
recorded as maternal deaths and their causes for the period 2016-2021 from death 
notification and review forms. We conducted descriptive analysis and assessed time 
trends in IMMR. 

Results  
For the six-year period, the Kampala-level IMMR was 189/100,000 deliveries (194/100,000 
livebirths). The IMMR declined from 213 (2016) to 109/100,000 deliveries in 2019 
(p=0.04) and then increased to 258 in 2021 (p=0.12). A review of 358 maternal death 
records showed that 65% of deaths were women referred from other health facilities, and 
47% lived in the surrounding district (Wakiso). Obstetric haemorrhage (44%) and 
hypertensive disorders in pregnancy (28%) were the most commonly recorded causes of 
death. Health system factors such as lack of blood and other supplies contributed to 65% 
of the deaths reviewed. 

Conclusions  
IMMR in Kampala increased from 2019-2021. Health infrastructure changes and maternal 
health initiatives potentially accounted for the observed trend by affecting data quality. 
Referral and facility readiness were underlying reasons for maternal deaths. Addressing 
bottlenecks in emergency referral processes may contribute to mortality reduction. 
Further research should determine the relative contribution of key influences on 
mortality levels and examine the dynamics between women’s care-seeking pathways and 
service delivery arrangements for emergency obstetric care in urban settings. 

Reducing maternal mortality remains a global priority, 
as 2020 estimates showed stagnated progress in 
2016-2020.1 The global maternal mortality ratio (MMR) was 

estimated at 223 per 100,000 livebirths in 2020, while sub-
Saharan Africa (SSA) had a ratio of 545/100,000 livebirths.1 

Inequities in progress exist across countries, and context-
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specific information is necessary to enable appropriate re
sponses to drivers of mortality and morbidity. In the ab
sence of well-established civil registration systems that 
provide more reliable data for mortality estimates, popu
lation-based household surveys and routine health facility 
data are commonly used in low-resource settings.2,3 While 
population surveys are more representative, they are infre
quently used to monitor rare events like maternal mortality 
closely and are not often powered to provide sub-national 
estimates that could expose inequities in progress.2 Rou
tine facility data provide more frequent and granular data; 
however, they omit events occurring in communities and 
may be inconsistent.2,4 Nonetheless, over 60% of women 
in SSA give birth in health facilities,5 more so in urban ar
eas than rural areas.6 In such settings, exploration of trends 
in institutional MMR (IMMR) can therefore provide useful 
insights for mortality reduction efforts and health systems 
improvement. 
Direct obstetric conditions such as postpartum haem

orrhage and pre-eclampsia/eclampsia are major causes of 
maternal deaths in urban-based facilities.7‑10 Indirect non-
obstetric complications such as malaria and anaemia have 
also been reported.10 Facility-based maternal deaths are 
associated with other factors such as maternal age, poor 
referral, lack of supplies/equipment and infrastructural is
sues,11,12 as well as system fragmentation and system 
shocks.13 While these factors may not differ from rural set
tings, trends in maternal mortality in urban settings in 
Africa are of interest given the several challenges linked 
to the ongoing rapid urbanisation.14 Urban areas offer in
creased availability of health services, including emergency 
obstetric care (EmOC).15 However, inequality and low so
cio-economic status of many urban residents increasingly 
result in limited access to and options for affordable, high-
quality care.14,16 Additional barriers are created by the 
complex mix of healthcare providers within poorly defined 
and coordinated system structures.17,18 Wong et al. re
ported variation in the utilisation of maternal health ser
vices across cities in SSA.19 IMMR varies in hospitals sit
uated in many African cities7,8,10 and perinatal mortality 
rate has been reported to be higher in urban areas com
pared to rural areas.20 

Towards accelerating maternal mortality reduction, 
Uganda launched the investment case for Reproductive, 
Maternal, Newborn, Child, and Adolescent Health (RM
NCAH) Sharpened Plan in 2016.21 High-burden regions in 
the country and strengthening interventions such as ma
ternal and perinatal death surveillance and response 
(MPDSR) were prioritised. According to the 2022 Demo
graphic and Health Survey estimates, Uganda’s MMR stood 
at 189/100,000 live births, showing a 44% decline from 336 
in 2016.21‑23 While health sector reports show a decline in 
the national IMMR between 2016 and 2021, there is uneven 
progress with pockets of high numbers of reported mater
nal deaths, such as in the capital city, Kampala.24,25 Studies 
have examined the causes of maternal mortality and related 
factors in Kampala.9,26‑28 However, there has been limited 
exploration of the progress made in this city since the start 
of the Sustainable Development Goals in 2016. There is a 

growing need for evidence on urban health in Africa,29 and 
knowledge of mortality levels and trends is an important 
step toward designing high-quality urban health systems. 
The objective of this study is to describe the trend in IMMR 
in Kampala for the six-year period 2016-2021, as well as the 
causes of deaths and related factors, and use these to dis
cuss possible explanations for the observed trends. 

METHODS 
STUDY DESIGN 

We conducted a retrospective study and analysed routine 
health facility data from 1st January 2016 to 31st December 
2021. We estimated the annual IMMR and described the 
trend over six years. We reviewed medical records for ma
ternal deaths that occurred within the same period at three 
hospitals to identify possible explanations for the IMMR 
trend. 

STUDY SETTING 

Kampala is Uganda’s capital city, with an estimated pop
ulation of 1.7 million residents and an annual population 
growth rate of 4.0%.30 Residents of neighbouring districts 
such as Wakiso and Mukono rely on Kampala for economic 
activities and health services, with Kampala’s day-time 
population being about 3.5 million people.31 Healthcare in 
Kampala is provided by public (government-owned), pri
vate-not-for-profit (PNFP) and private-for-profit (PFP) 
health facilities. Public facilities are organised in a hierar
chical structure whereby the National and Regional Referral 
Hospitals are semi-autonomous and report to the Ministry 
of Health (MoH), while health centre (HC) IVs, HC IIIs and 
HC IIs, which are primary healthcare levels, are managed by 
Kampala Capital City Authority (KCCA). PNFP facilities are 
governed by respective medical bureaus such as the Uganda 
Catholic Medical Bureau. Over 90% of births in Kampala oc
cur in health facilities19,23 and public facilities account for 
over 60% of all deliveries. 
Kampala has benefitted from several initiatives to im

prove maternal and perinatal outcomes. For example, the 
renovation of Mulago National Referral Hospital in 2014 
improved infrastructure as the Department of Obstetrics 
and Gynaecology was expanded to Kawempe National Re
ferral Hospital in 2016. Other initiatives include the Kam
pala Maternal Newborn Slum project (2019-2021), which, 
among other contributions, improved referral care coordi
nation by establishing an emergency call and ambulance 
dispatch centre.32 Also, the Maternal Child Health and Nu
trition Activity (2019-2023) supports the implementation 
of strategies such as MPDSR and has contributed to im
proved notification and reporting of maternal deaths.25 Ad
ditional initiatives such as weekly MPDSR meetings at the 
city level, local maternity and newborn systems, quality 
improvement mentorships, and the establishment of the 
national safe motherhood committee and sub-committees 
were initiated recently. These initiatives were accompanied 
by notable political support at MoH, local government 
(KCCA), and health development partners, with more plat
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Table 1. Characteristics of the hospitals in Kampala where maternal death records review was conducted              

Characteristics Hospital 1 Hospital 2 Hospital 3 

Level National referral 
hospital 

General hospital General hospital 

Ownership Government Private-for-profit Private-not-for-profit 

Facility reporting completeness for DHIS2 “outpatient 
monthly report form 105” (2016-2021)† 

88.9%§ 86.6% 96.8% 

Average annual number of deliveries (2016-2021) 18,203* 1,383 4,655 

Deliveries in facility as a % of all deliveries in Kampala 
(2019-2021) 

21.3% 1.6% 5.1% 

Average annual number of caesarean sections 
(2016-2021) 

7,599* 981 1,770 

DHIS2 – District Health information system 2. 
*Average for three years (2019, 2020,2021). 
†Number of expected monthly reports from the facility that are submitted each year. 
§Average for two years (2020, 2021). 

forms for improving accountability in maternal health ser
vice provision. 

STUDY SAMPLE 

We used aggregate data relevant for maternal mortality es
timation which are routinely reported by health facilities 
into the district health information system (DHIS2) be
tween 2016 and 2021 (1,487 health facilities in 2016-2019 
and 1,760 in 2020-2021). Our analysis included all facilities 
which provided childbirth services in 2016-2021, defined 
as those that reported at least one delivery in DHIS2 in 
any of the six years (255 facilities in 2016-2019 and 247 in 
2020-2021). Facility characteristics are provided in Table S1 
in the Online Supplementary Document  . 
The medical records review was conducted at three hos

pitals purposively selected to represent the three sectors 
involved in childbirth service provision and different de
livery volumes and mortality profiles (Table 1 ). The three 
hospitals reported at least one maternal death between 
2016 and 2021. Hospitals provide comprehensive EmOC 
(CEmOC), including caesarean section, blood transfusion, 
administration of parenteral uterotonics, anticonvulsants, 
antibiotics, and manual placenta removal, among others.33 

DATA SOURCES AND COLLECTION 

Routine health facility data: Various maternal health-re
lated data elements, including the number of deliveries, 
live births and maternal deaths, are expected to be reported 
by health facilities monthly through DHIS2. In January/
February 2022, we extracted annual and monthly aggregate 
data reported for deliveries, live births, and maternal 
deaths into Microsoft Excel sheets for January 2016 to De
cember 2021 from the DHIS2. Before analysis, a standard 
desk review of the quality of the data on deliveries, live 
births and maternal deaths was conducted, in which report
ing completeness, outliers and consistency over time were 
examined. Overall completeness of data on deliveries and 
livebirths was at least 50%, with HC IIs or clinics account
ing for most zero values, which in Uganda’s service deliv

ery context, do not routinely conduct deliveries and, there
fore, are likely to report (true) zero values. The percentage 
of monthly outlier values was less than 2%. Inconsistency 
in reporting overtime was notable for maternal deaths. 
Maternal death records: We reviewed medical records 

covering the six-year period of interest between May and 
June 2022. Data were abstracted to a pre-developed form 
based on the Uganda maternal death review form34 into 
KoboToolbox (Kobo, Cambridge, Massachusetts, US). The 
form captured the woman’s age, residence, admission his
tory, obstetric history, antenatal care attendance, delivery 
information, cause of death and health system contributing 
factors. Cases of maternal deaths were first identified by re
viewing facility maternity registers, records books (mater
nity, obstetric and labour wards) and the records offices. A 
list of inpatient numbers was generated and used to guide 
the retrieval of files by records officers in each facility. 
The records reviewed included case files, death notifica
tions and review forms. Reviewed records were based on the 
definition of maternal death by the World Health Organi
zation (WHO), which is also reflected in Uganda’s guide
lines: “a woman who died while pregnant or within 42 days 
of termination of the pregnancy, irrespective of the duration 
and site of pregnancy, from any cause related to or aggravated 
by the pregnancy or its management, excluding accidental or 
incidental causes”.34,35 We extracted causes of death and 
health system related factors as documented in the records. 
Variables extracted from the records are defined in (Table  
2). Five research assistants who were trained on the use 
of tools, including a review of the facility registers and re
porting forms and ethical issues related to handling and ex
tracting data from medical records collected the data with 
supervision by the lead author. 

DATA ANALYSIS 

We cleaned and analysed data using Stata 14 (Stata Corpo
ration, College Station, Texas, US) and plotted graphs with 
Microsoft Excel (Microsoft Corporation, Redmond, Wash
ington, US). To calculate IMMR using DHIS2 data, we used 
annual aggregate numbers for deliveries, livebirths and ma
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Table 2. Definitions of variables from the records review at three hospitals in Kampala             

Variable Definition Operationalisation 

Woman’s age Age of the woman at the time the death occurred, in 
complete years 

Categorical (<20, 20-24, 25-34, ≥35) 

Place of 
residence 

The district where the woman lived before the death 
occurred 

Categorical (Kampala, Wakiso, others) 

Parity (on 
admission) 

Number of times the woman had given birth at the time of 
admission 

Categorical (0, 1, 2-4, ≥5) 

Antenatal care 
(ANC) 
attendance 

Whether or not the woman attended ANC during the 
pregnancy 

Categorical (yes, no, not recorded) 

Type of 
pregnancy 

Whether the pregnancy was a singleton or multiple Categorical (singleton, multiple, abortion/ectopic, not 
specified, woman not delivered, not recorded) 

Place of 
delivery 

The place where the woman delivered the baby or foetus Categorical (outside the health facility, present 
facility, another facility, woman not delivered, not 

recorded) 

Referral Whether or not the woman was referred from another 
health facility 

Categorical (yes, no), where women who were 
documented as referred from other facilities were 

coded as yes, else no 

Referral source 
(if referred) 

Level of the facility which referred the woman Categorical (hospital, HCIV, HC III, HC II/clinics) 

Period when 
woman died 

Whether the woman died before or after reaching the 
health facility where death was reported 

Categorical (before, after reaching the health facility) 

Foetal outcome The end result of the pregnancy in relation to the foetus Categorical (livebirth (full term/preterm), stillbirth, 
abortion/ectopic/miscarriage, woman not delivered, 

not recorded) 

Causes of 
death 

The primary causes of maternal death are reported in the 
case file and/or death review form. 

Categorical- Categorisation was based on the Uganda 
National Maternal and Perinatal Death Surveillance 
and Response guidelines, the maternal death review 
form34; with slight adaptation for complications of 

abortion and ectopic pregnancy, grouped as 
pregnancies with abortive outcomes.35 The focus was 

on the direct causes, which include complications of 
the pregnant state from interventions, incorrect 

treatment, omissions or a chain of events resulting 
from any of the aforementioned. Examples are 

ectopic pregnancy, abortion, haemorrhage, 
pregnancy-related sepsis, hypertensive disorders of 

pregnancy, and anaesthetic complications. 
Indirect causes -infections/conditions not related to 

pregnancy and pre-existing diseases were also 
explored. 

System-related 
factors 

Factors related to health system that contributed to the 
death of the woman 

Grouped as resource-, staff- and process-related.36 

Resource-
related factors 

Factors related to the availability of medicines, supplies, 
technology, and infrastructure required to provide EmOC 

Categorical (availability/lack of blood products, 
essential medicines, emergency transportation, 

laboratory investigations, lack of theatre space, lack 
of equipment, no intensive care unit) 

Staff-related 
factors 

Factors related to the availability, skill and behaviour of 
staff required in the management of obstetric 

complications 

Categorical (inadequate number of staff, absence of 
critical staff, lack of skill/expertise, negligence/

misconduct) 

Process-related 
factors 

Factors related to the management of a case Categorical (misdiagnosis, poor/inadequate 
monitoring, inappropriate intervention given, poor 
referral, poor/lack of patient assessment, poor 
documentation, delayed care) 

EmOC – emergency obstetric care, HC – health centre. 

ternal deaths based on existing literature.34,35,37 IMMR was 
computed as the total number of maternal deaths per 
100,000 deliveries reported in the same year and for the 
six-year period. Previous studies have expressed IMMR per 
100,000 livebirths.7,11 Thus, we computed the IMMR per 
100,000 livebirths within the same review period for com
parability. A non-parametric test for trend (np trends, 
jterpstra) was done in Stata using a 5% level of significance, 

comparing 2016 to 2019 and 2019 to 2021. We examined 
the IMMR trend by facility ownership and presented the re
sults using three two-year periods due to the small number 
of maternal deaths in PFP facilities, causing high levels of 
variability in annual trends. 
Causes of maternal deaths and other characteristics of 

women who died were summarised using frequencies and 
percentages, presented in tables and graphs. We computed 
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frequencies and percentages of the characteristics for the 
six years (2016-2021), and if a year had <100 observations, 
we collapsed them into time periods. Causes of maternal 
death were considered as the conditions that initiated the 
chain of events leading to maternal death based on the 
WHO definition,35 and our analysis focused on direct ob
stetric causes. Antepartum and postpartum haemorrhage 
were combined to estimate the percentage of deaths at
tributed to obstetric haemorrhage. In cases where the doc
umentation indicated the woman to have more than one 
cause of death, e.g., pre-eclampsia and pregnancy-related 
infection, each cause was counted individually. Thus, the 
percentages reflect the number of cases which were im
pacted by a given cause. Conditions such as ruptured uterus 
and obstructed labour were considered individually only 
when the record did not explicitly specify any other condi
tion in which they are commonly implicated in the chain 
of events surrounding maternal death. These conditions 
were grouped as other obstetric causes. We noted the non-
obstetric/indirect causes, and cases in which the cause of 
death was not known, not determined or not explicitly 
specified were excluded from the analysis. 

RESULTS 
LEVELS AND TRENDS IN INSTITUTIONAL MATERNAL 
MORTALITY IN KAMPALA, 2016 TO 2021 

The total number of institutional maternal deaths reported 
between 2016 and 2021 was 992, ranging from 97 in 2019 
to 214 in 2021. The annual number of institutional deliver
ies reported ranged from 79,876 in 2016 to 95,204 in 2017, 
and the total for the six years was 524,185. The overall 
six-year IMMR was 189/100,000 deliveries (194/100,000 live 
births). Figure 1  displays the annual levels of IMMR, show
ing a gradual and significant decline between 2016 and 
2019 (from 213 to 109/100,000 deliveries, p=0.042). This 
was followed by an increase to 220/100,000 deliveries in 
2020 and 258 in 2021 (p=0.117 between 2019 and 2021). De
tails of the number of maternal deaths, deliveries and live
births reported each year and IMMR with a denominator of 
livebirths are shown in Table S2 in the Online Supplemen 
tary Document . 

LEVELS AND TRENDS IN INSTITUTIONAL MATERNAL 
MORTALITY BY FACILITY OWNERSHIP 

Figure 2  shows variation in IMMR across three categories 
of facility ownership. IMMR was higher in public than PNFP 
or PFP facilities, except for 2016/17. A steady decline in 
IMMR was observed in PNFP, while IMMR varied consid
erably in public and PFP facilities. IMMR was highest in 
2020-2021 at 313/100,000 deliveries in public facilities and 
lowest in 2018/19 at 155. In PFP facilities, IMMR was high
est in 2016/17 across the three groups of facilities at 291/
100,000 deliveries, and decreased by nine-fold to 32 in 
2018/19, then increased to 78 in 2020/21. Figure S1 in the 
Online Supplementary Document   shows the individual 
year trends in IMMR. 

DESCRIPTION OF MATERNAL DEATHS FROM THREE 
HOSPITALS IN KAMPALA BETWEEN 2016 AND 2021 

We reviewed 358 maternal death cases across the six years. 
The average age of women who died was 28(±6) years, rang
ing from 14 to 46 years. Nearly 50% of women whose 
records were reviewed lived in Wakiso district outside of 
Kampala city (Table 3 ). Approximately 45% of women had 
a parity of 2-4 on admission. More than 50% of women 
whose records were reviewed were referred from other 
health facilities, with at least 30% being referred from hos
pitals. Stillbirths were documented in 33% of the women 
who died. 

CAUSES OF MATERNAL DEATHS DOCUMENTED IN THE 
MEDICAL RECORDS 

Of the 358 maternal death records reviewed, 44% (n=157) 
were due to obstetric haemorrhage, with postpartum haem
orrhage accounting for 37% (n=134); 28% (n=100) were due 
to hypertensive disorders of pregnancy (HDP), and 10% 
(n=37) were attributed to pregnancy-related infections 
(Figure 3 ). Approximately 31% of reviewed deaths were 
complicated by anaemia, while infections not related to 
pregnancy (Malaria, Human Immuno-deficiency Virus, 
Corona Virus Disease) alone were documented in 5% of the 
files reviewed. 

DOCUMENTED SYSTEM-RELATED FACTORS 
CONTRIBUTING TO MATERNAL DEATHS 

Among the 358 women whose medical records were re
viewed, system-related factors were documented in 65% 
(n=231), with 32% (n=116) being affected by resource-, 28% 
(n=101) by staff-, and 40% (n=142) by process-related fac
tors. In 6% (22/358) of cases, all three groups of system fac
tors were documented; 13% (45/358) had staff and resource 
factors; 15% (52/358) had process and staff factors, while 
15% (53/358) had process and resource factors. Among 
deaths attributed to obstetric haemorrhage, system-related 
factors were implicated in 72% (n=113) of the cases, with 
resource- and process-related factors accounting for the 
highest (>40%) percentage (Table 4 ). System-related fac
tors were reported in 59% of deaths attributed to HDP, 
with process factors accounting for the highest percentage 
(43%). 

DISCUSSION 
SUMMARY OF KEY FINDINGS 

This study examined levels and trends in IMMR in Kampala 
city during 2016-2021 using data reported by health facili
ties through DHIS2. The overall IMMR was 189/100,000 de
liveries (194/100,000 live births) and was higher in public 
facilities than in private facilities. We found a decline in 
IMMR from 2016 to 2019, followed by a marked increase 
in 2020 and 2021. Over the six-year period, most maternal 
deaths were attributed to obstetric haemorrhage and HDP 
and were among women referred from other health facil
ities and women who lived in Wakiso district. Health sys
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Figure 1. Trend in institutional maternal mortality ratio in Kampala, 2016-2021          

Figure 2. Trend in institutional maternal mortality ratio per 100,000 deliveries by facility ownership in Kampala,               
2016-2021  

tem-related factors were documented in more than half, 
and stillbirths in about one-third of the reviewed deaths. 

INTERPRETATION OF FINDINGS 

IMMR estimates in our study were higher than national 
IMMR levels within the same period. In 2016, Kampala’s 
IMMR was 213/100,000 deliveries compared with the na

tional IMMR of <150/100,000 deliveries in 2015/16 or 2016/
17; while in 2021, the IMMR in Kampala was 258 compared 
to the national IMMR of ≤100 in 2019/20 and 2020/21.24,25 

The high IMMR in Kampala is unsurprising, given the pres
ence of the national referral hospital (NRH), which cares 
for complex obstetric cases with a higher risk of poor out
comes. Nonetheless, health system constraints, population 
dynamics, and the unpredictable demand for EmOC could 
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Table 3. Characteristics of women whose maternal death record was reviewed from three hospitals in Kampala,               
2016-2021  

Variable Total (n=358) 2016-2019 (n=133) 2020-2021 (n=225) 

Age group on admission, in years 
<20 
20-24 
25-34 
≥35 
Missing 

23 (6.4%) 
84 (23.5%) 

187 (52.2%) 
63 (17.6%) 

1 (0.3%) 

11 (8.3%) 
34 (25.6%) 
70 (52.6%) 
18 (13.5%) 

0 (0.0%) 

12 (5.3%) 
50 (22.2%) 

117 (52.0%) 
45 (20.0%) 

1 (0.4%) 

Residence (district) 
Kampala 
Wakiso 
Other 
Not recorded 

98 (27.4%) 
169 (47.2%) 
72 (20.1%) 
19 (5.3%) 

43 (32.3%) 
57 (42.9%) 
28 (21.1%) 

5 (3.8%) 

55 (24.4%) 
112 (49.9%) 
44 (19.6%) 
14 (6.2%) 

Parity on admission 
0 
1 
2-4 
≥5 
Not recorded 

56 (15.6%) 
84 (23.5%) 

160 (44.7%) 
48 (13.4%) 
10 (2.8%) 

26 (19.6%) 
33 (24.8%) 
53 (39.9%) 
17 (12.8%) 

4 (3.0%) 

30 (13.3%) 
51 (22.7%) 

107 (47.6%) 
31 (13.8%) 

6 (2.7%) 

Antenatal care attendance 
Yes 
No 
Not recorded 

99 (27.7%) 
13 (3.6%) 

246 (68.7%) 

22 (16.5%) 
7 (5.3%) 

104 (78.2%) 

77 (34.2%) 
6 (2.7%) 

142 (63.1%) 

Place of delivery 
Outside of a health facility 
Present facility 
Another facility 
Woman did not deliver 
Not recorded 

7 (2.0%) 
154 (43.0%) 
89 (24.9%) 
89 (24.9%) 
19 (5.3%) 

0 (0.0%) 
52 (39.1%) 
27 (20.3%) 
50 (37.6%) 

4 (3.0%) 

7 (3.1%) 
102 (45.3%) 
62 (27.6%) 
39 (17.3%) 
15 (6.7%) 

Referred from another health facility 
No 
Yes 

124 (34.6%) 
234 (65.4%) 

58 (43.6%) 
75 (56.4%) 

66 (29.3%) 
159 (70.7%) 

Referral source (if referred, n=234) 
Hospital 
Health Centre IV 
Health Centre III 
Health Centre II/clinics 
Not recorded 

73 (31.2%) 
41 (17.5%) 
37 (15.8%) 
77 (32.9%) 

6 (2.6%) 

25 (33.3%) 
9 (12.0%) 

11 (14.7%) 
27 (36.0%) 

3 (4.0%) 

48 (30.2%) 
32 (20.1%) 
26 (16.4%) 
50 (31.5%) 

3 (1.9%) 

Period woman died 
Before arrival or shortly after arrival 
After admission to the facility 
Not recorded 

39 (10.9%) 
317 (88.5%) 

2 (0.6) 

8 (6.0%) 
124 (93.2%) 

1 (0.8%) 

31 (13.8%) 
193 (85.8%) 

1 (0.4%) 

Period woman died (if referred, n=234) 
Before arrival or shortly after arrival 
After admission to the facility 
Not recorded 

34 (14.5%) 
199 (85.0%) 

1 (0.4%) 

7 (9.3%) 
68 (90.7%) 

0 (0.0%) 

27 (17.0%) 
131 (82.4%) 

1 (0.6%) 

Period woman died (not referred, n=124) 
Before arrival or shortly after arrival 
After admission to the facility 
Not recorded 

5 (4.0%) 
118 (95.2%) 

1 (0.8%) 

1 (1.7%) 
56 (96.6%) 

1 (1.7%) 

4 (6.1%) 
62 (93.9%) 

0 (0.0%) 

Foetal outcome 
Livebirth (full-term) 
Livebirth (preterm) 
Stillbirth 
Abortion/miscarriage/ectopic pregnancy 
Unknown 
Not recorded 

109 (30.5%) 
21 (5.9%) 

117 (32.7%) 
43 (12.0%) 
52 (14.5%) 
16 (4.5%) 

37 (27.8%) 
8 (6.0%) 

34 (25.6%) 
19 (14.3%) 
32 (24.1%) 

3 (2.3%) 

72 (32.0%) 
13 (5.8%) 

83 (36.9%) 
24 (10.7%) 
20 (8.9%) 
13 (5.8%) 

explain the high mortality levels. Our IMMR estimate is 
lower than what was found previously in a major hospital 
in Northern Uganda,38 potentially due to underreporting of 
maternal deaths in Kampala in 2016-2019. Compared with 
studies from other urban facilities in Africa, our IMMR esti

mate is higher than in a tertiary hospital in Minia, Egypt,39 

but lower than in hospitals in Jimma, Ethiopia8 and Abuja, 
Nigeria.7 Our measurement using data from all facilities 
providing childbirth services within the urban boundary of 
Kampala and reported in DHIS2 might be more representa
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Figure 3. Percentage contribution of documented causes of maternal deaths in Kampala, 2016-2021 (n=358)             

Table 4. Distribution of system factors by cause of death         

Cause of death Resource-related 
n (%) 

Process-related 
n (%) 

Staff-related 
n (%) 

Obstetric haemorrhage (n=157) 63 (40.1) 66 (42.0) 57 (36.3) 

Hypertensive disorders of pregnancy (n=100) 28 (28.0) 43 (43.0) 28 (28.0) 

Pregnancies with abortive outcomes (n=26) 6 (23.1) 15 (57.7) 6 (23.1) 

Pregnancy-related infections (n=37) 11 (29.7) 14 (37.8) 7 (18.9) 

Other obstetric causes (n=24) 7 (28.2) 9 (37.5) 6 (25.0) 

Anaesthetic complications (n=8) 1 (12.5) 3 (37.5) 3 (37.5) 

tive, but differences could also be due to variations in re
view periods and reporting requirements. 
We found that an increase followed an initial decline 

in IMMR. The downward trend in 2016-2019 could be a 
true decline in mortality due to the implementation of the 
Sharpened plan for RMNCAH,40 or a result of data incon
sistencies arising from failure to capture and report ma
ternal deaths adequately. This might have occurred during 
the transition of the NRH for obstetrics and gynaecology 
(2016-2018), which could have created discrepancies in the 
number of maternal deaths reported. The NRH reports most 
of the maternal deaths in Kampala and during the transi
tion period, it is likely that some maternal deaths were not 
captured in the DHIS2. On the other hand, the increase in 
IMMR after 2019 could be attributed to intensified efforts 
by the government to improve accountability for maternal 
deaths within facilities in Kampala, which contributed to 
improvement in surveillance and reporting of maternal 
deaths, coordination, and utilisation of emergency obstet
ric care.32 The rise may also reflect a true increase in the 
number of facility deaths secondary to health system short

ages and indirectly influenced by the initial waves of the 
2019 Coronavirus Disease pandemic through its effects on 
the quality of and accessibility to care.41,42 This observa
tion relates to what was revealed in a systematic review on 
effects of COVID 19 showing an increase in global maternal 
deaths.43 

An important observation in our study was the variabil
ity in IMMR in PFP facilities and the steep increase in pub
lic facilities in 2020-2021, which accounted for the overall 
IMMR trend observed. The high IMMR in public facilities 
may be attributed to inadequate readiness secondary to 
limited infrastructure and overwhelming client volumes, 
which include the majority resident population of low so
cio-economic status and most obstetric referrals. Moreover, 
public facilities are better regulated and are more likely 
to report most (if not all) maternal deaths. On the other 
hand, PFP facilities comprise mostly facilities with limited 
capacity to provide obstetric care and conduct fewer (about 
16% of all deliveries in Kampala) and less complicated de
liveries.44 This may explain the lower number of deaths 
reported by PFP health facilities, in addition to referrals, 
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especially from the lower-level PFP health facilities. Fur
thermore, the numerous lower-level PFP facilities are inad
equately regulated, and this may contribute to poor/vari
able reporting of maternal deaths. However, low mortality 
in PFP facilities could also be attributed to the readiness of 
private hospitals. 
Maternal mortality in Kampala’s health facilities seems 

to be largely preventable, consistent with studies from 
other African urban settings.7,9,45 Health system factors in 
our study, in particular, indicate that disconnections in care 
provision, whether within one facility (e.g., inappropriate 
interventions, delay in care, lack of blood products, etc.) or 
across facilities (e.g., during referral with poor documenta
tion) may be at the root of the problem. In all, 60% of in
stitutional maternal deaths in Kampala were referred from 
other facilities, suggesting inadequate readiness, poor link
ages and continuity of care among CEmOC facilities in and 
outside Kampala. This may explain why referrals from hos
pitals, which are designated CEmOC facilities and should 
have provided the required care, accounted for 30% of ma
ternal deaths in Kampala.27 Furthermore, 40% of deaths 
in Kampala were among women who lived in Wakiso dis
trict. This may be a result of women searching for better 
care, proximity of facilities in Kampala to women living 
in Wakiso or failures in the referral system. Poor maternal 
outcomes among women from city suburbs have been re
ported.46 Additionally, three in ten of the maternal deaths 
were accompanied by a stillbirth, which may also have been 
preventable based on reported contributing factors such as 
maternal HDP.47 Nonetheless, accessibility issues resulting 
from socio-economic vulnerability and lack of knowledge of 
when and where to seek care might exist in Kampala.48 

IMPLICATIONS FOR POLICY AND PRACTICE 

Our study suggests that data and reporting quality in public 
and PFP facilities influenced IMMR in Kampala over time. 
Intensifying efforts to harmonise and improve data quality 
across the provider mix in urban areas could increase esti
mates’ reliability and utility in decision-making for urban 
health improvement. This may further require robust and 
consistent data capture systems that can adapt to changes 
in healthcare infrastructure and other service delivery 
arrangements that affect data sources. Referrals were a ma
jor source of maternal deaths in Kampala, implying that 
substantial improvement in referral processes at different 
levels in and around the city (with special attention to 
suburbs) could contribute to maternal mortality reduction. 
This should be accompanied by capacity strengthening and 
effective linkages among CEmOC facilities. The concentra
tion of facility deliveries and, inevitably, maternal deaths 
in public facilities points to the limited availability of af
fordable quality care in Kampala for most women and un
derscores the need to expand public health infrastructure. 
Avenues to facilitate the provision of quality and affordable 
care in PFP facilities could provide additional benefits. Ad
ditionally, intentional maternal and perinatal death sur
veillance and response with improved governance, where 
policy makers provide stewardship and are involved in gen
erating solutions to problems contributing to maternal 

deaths, have potential in improving maternal health out
comes in urban areas. However, a structured evaluation 
is needed to better understand which specific changes af
fected IMMR and how, and how strategies which effectively 
reduce maternal mortality in urban areas can be scaled up. 

SUGGESTIONS FOR FUTURE RESEARCH 

Further studies should explore explanations for changes in 
maternal mortality levels using systematic approaches to 
ascertain the relative contribution of known and nuanced 
factors underlying mortality changes in urban settings, as 
well as the various innovations being implemented to im
prove maternal survival. Such specificity would provide a 
more robust rationale for targeting efforts and allocating 
resources to accelerate mortality reduction and contribute 
to better urban health planning. Relatedly, future research 
should examine existing data inconsistencies in the report
ing of maternal deaths to provide a better picture of the 
patterns in mortality levels. The findings of this study high
lighted important distribution patterns of maternal mortal
ity within health facilities, and to further inform the design 
of responsive services in urban spaces in Africa, there is a 
need to understand how women reach appropriate obstet
ric care, especially those who develop obstetric complica
tions. This would help identify critical steps for further ac
tion in improving maternal survival. Monitoring progress 
using health facility data is an important component of 
health systems in Africa, but city-level comparison is cur
rently complicated by inconsistencies in data sources and 
uncertainties around the landscape of obstetric care provi
sion across different cities. Studies that shed light on how 
IMMR can uniformly be assessed in SSA countries and its 
potential linkage to MMR, especially in contexts with high 
facility-based deliveries, will provide useful advances for 
addressing maternal health in urban settings. 

STRENGTHS AND LIMITATIONS 

We used data from all facilities that reported having child
birth services, which provides an informative and represen
tative picture of facility-based maternal mortality in Kam
pala City and highlights useful insights for improving 
maternal survival. Nonetheless, the study has some limita
tions. First, we used routine health facility data to assess 
IMMR, which may have given lower or higher than expected 
levels due to reporting inconsistencies or outliers, espe
cially for maternal deaths for which corrections or adjust
ments were not made during analysis. Secondly, while the 
study targeted all cases of maternal deaths which occurred 
between 1st January 2016 and 31st December 2021 from the 
three selected hospitals, records, especially from 2016 to 
2019, were fewer compared to 2020-2021. As such, we could 
have missed out on some characteristics related to insti
tutional maternal deaths in Kampala. However, one recent 
study conducted in one of our study sites where records re
view was done showed similar characteristics of deaths be
tween 2016 and 2018.9 

Maternal health in cities: analysis of institutional maternal mortality and health system bottlenecks in Ka…

Journal of Global Health Reports 9



CONCLUSIONS 

IMMR in Kampala increased in 2019-2021. Health infra
structure changes and maternal health initiatives poten
tially accounted for the observed trend by affecting data 
quality. Maternal deaths were mostly attributed to obstetric 
haemorrhage and hypertensive disorders, while referral and 
facility readiness were underlying reasons for institutional 
maternal deaths in Kampala. Addressing bottlenecks in 
current referral processes within Kampala and surrounding 
districts will be instrumental in maternal mortality reduc
tion efforts. Further research should determine the relative 
contribution of key influences on mortality levels and ex
amine the dynamics between women’s care-seeking path
ways and service delivery arrangements for emergency ob
stetric care in urban settings. 
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