
Learning from changes concurrent with implementing a complex and
dynamic intervention to improve urban maternal and perinatal health
in Dar es Salaam, Tanzania, 2011-2019
Dmello, B.S.; Sellah, Z.; Magembe, G.; Housseine, N.; Maaloe, N.; Akker, T. van den; ... ;
Kidanto, H.L.

Citation
Dmello, B. S., Sellah, Z., Magembe, G., Housseine, N., Maaloe, N., Akker, T. van den, …
Kidanto, H. L. (2021). Learning from changes concurrent with implementing a complex and
dynamic intervention to improve urban maternal and perinatal health in Dar es Salaam,
Tanzania, 2011-2019. Bmj Global Health, 6(1). doi:10.1136/bmjgh-2020-004022
 
Version: Publisher's Version
License: Creative Commons CC BY-NC 4.0 license
Downloaded from: https://hdl.handle.net/1887/3279904
 
Note: To cite this publication please use the final published version (if applicable).

https://creativecommons.org/licenses/by-nc/4.0/
https://hdl.handle.net/1887/3279904


 1Sequeira Dmello B, et al. BMJ Global Health 2021;6:e004022. doi:10.1136/bmjgh-2020-004022

Learning from changes concurrent with 
implementing a complex and dynamic 
intervention to improve urban maternal 
and perinatal health in Dar es Salaam, 
Tanzania, 2011-2019

Brenda Sequeira Dmello    ,1,2,3 Ziada Sellah,4 Grace Magembe,4 
Natasha Housseine    ,3 Nanna Maaløe,2,5 Thomas van den Akker,6,7 
Dan W Meyrowitsch,2 Timothy Mushi,1 Mangalu Masweko,1 Dorcas Jidayi,1 
Jos van Roosmalen,6,7 Hussein L Kidanto3

Original research

To cite: Sequeira Dmello B, 
Sellah Z, Magembe G, et al. 
Learning from changes 
concurrent with implementing 
a complex and dynamic 
intervention to improve urban 
maternal and perinatal health 
in Dar es Salaam, Tanzania, 
2011-2019. BMJ Global Health 
2021;6:e004022. doi:10.1136/
bmjgh-2020-004022

Handling editor Valery Ridde

 ► Additional material is 
published online only. To view, 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
bmjgh- 2020- 004022).

Received 28 September 2020
Revised 24 November 2020
Accepted 26 December 2020

For numbered affiliations see 
end of article.

Correspondence to
Dr Brenda Sequeira Dmello;  
 bseqdmello@ gmail. com

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction Rapid urbanisation in Dar es Salaam, 
the main commercial hub in Tanzania, has resulted 
in congested health facilities, poor quality care, and 
unacceptably high facility- based maternal and perinatal 
mortality. Using a participatory approach, the Dar es 
Salaam regional government in partnership with a non- 
governmental organisation, Comprehensive Community 
Based Rehabilitation in Tanzania, implemented a complex, 
dynamic intervention to improve the quality of care and 
survival during pregnancy and childbirth. The intervention 
was rolled out in 22 public health facilities, accounting for 
60% of the city’s facility births.
Methods Multiple intervention components addressed 
gaps across the maternal and perinatal continuum of care 
(training, infrastructure, routine data quality strengthening 
and utilisation). Quality of care was measured with the 
Standards- Based Management and Recognition tool. 
Temporal trends from 2011 to 2019 in routinely collected, 
high- quality data on facility utilisation and facility- based 
maternal and perinatal mortality were analysed.
Results Significant improvements were observed in the 
22 health facilities: 41% decongestion in the three most 
overcrowded hospitals and comparable increase in use of 
lower level facilities, sixfold increase in quality of care, and 
overall reductions in facility- based maternal mortality ratio 
(47%) and stillbirth rate (19%).
Conclusions This collaborative, multipartner, multilevel 
real- world implementation, led by the local government, 
leveraged structures in place to strengthen the urban 
health system and was sustained through a decade. As 
depicted in the theory of change, it is highly plausible 
that this complex intervention with the mediators and 
confounders contributed to improved distribution of 
workload, quality of maternity care and survival at birth.

INTRODUCTION
Despite increasing numbers of facility births, 
maternal and perinatal outcomes remain 

poor in sub- Saharan Africa (sSA).1 2 Almost 
two- thirds of the 295 000 global maternal 
deaths and the 2.5 million neonatal deaths in 

Key questions

What is already known?
 ► In low- income and lower- middle- income countries, 
a tendency to higher maternal and child mortal-
ity rates in urban versus rural areas, despite high 
rates of facility births in urban settlements, calls for 
context- specific implementation research and ser-
vice delivery redesign to provide acceptable quality 
care in overcrowded, low- resource maternity units.

What are the new findings?
 ► Set in the rapidly growing urban city of Dar es 
Salaam with a population of six million people, a 
complex maternal and perinatal intervention co- 
created by a public–private partnership resulted in 
multiple improvements in 22 strategically selected 
public health facilities, accounting for 60% of facility 
births in the city.

 ► Analysis of temporal trends from the intervention’s 
embedded strengthened routine data (2011–2019) 
revealed significant decongestion in the three most 
overcrowded hospitals and comparable increase in 
use of lower level facilities, sixfold increase in quality 
of care, and concurrent overall reductions by 47% 
and 19% in facility- based maternal mortality ratio 
and stillbirth rate.

What do the new findings imply?
 ► Effective implementation of established best prac-
tices in real- world settings to reduce maternal and 
perinatal morbidity and mortality requires local lead-
ership, collaborative partnerships, and an integrated, 
context- tailored health systems approach address-
ing the continuum of care, with a focus on strength-
ening surveillance and response systems.
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2017 occurred in sSA.3 4 In what may appear to be a posi-
tive momentum of high rates of facility births, massive 
urbanisation leads to geographically highly concentrated 
low- income urban communities and overburdening of 
under- resourced urban health systems. This paradox-
ically causes an ‘urban disadvantage’ for women giving 
birth.2 5 6 Tanzania is an evident example. The East 
African country’s urban population has increased from 
6% in 1967 to an estimated 34% in 2018, concentrated 
primarily in the rapidly growing city of Dar es Salaam 
(DSM).5 Compared with rural areas, lower life expec-
tancy and higher maternal and child mortality in urban 
areas raise concerns, and information on contributing 
factors and effective interventions are warranted.1 2 5

In 2009, the burden of urbanisation on maternity and 
newborn care was already apparent in DSM.7–10 Of the 
69 008 annual births in the DSM region, 90% occurred 
in three public health facilities (HFs) where there was a 
lack of human resources with proficient maternity and 
neonatal skills, combined with a non- conducive infra-
structure and lack of essential equipment and supplies.7 11 
Congestion was most severe in the city’s three munic-
ipal hospitals, where annual childbirth ranged from 
16 000 to 23 000. At the same time, primary level HFs 
were underutilised.7 8 11 With 90% of all births in the city 
occurring in HFs, the facility- based maternal mortality 
ratio of 159–218 per 100 000 live births and the perinatal 
mortality rate of 27–44 per 1000 births were alarmingly 
high.7 11

To increase maternal and perinatal newborn survival 
during birth in DSM, a public–private partnership was 
established in 2010 between the regional health author-
ities and the non- governmental organisation (NGO), 
‘Comprehensive Community Based Rehabilitation in 

Tanzania’ (CCBRT). The following 10 years of joint efforts 
aimed to improve quality of care and survival during birth 
at all levels of the health system both directly by clinical 
training and supervision and indirectly through associ-
ated improvements in health system infrastructure and 
data quality and utilisation. As an intermediate step in 
enabling health providers to provide best possible care, it 
was hypothesised that a strengthened referral system and 
more skills and resources at primary HFs would cause 
a safe redistribution of workload from the congested 
maternity hospitals to underutilised HFs.

Drawing from the Standards for Reporting Imple-
mentation Studies (StaRI), this paper presents the 
implementation strategy and intervention components 
(2010–2019) and concurrent changes in distribution of 
births, quality of care and birth outcomes.12

METHODS
Setting and inclusion of HFs
DSM is one of the fastest growing cities in sSA. With a popu-
lation approximating six million in 2019, it is expected to 
become a megacity with over ten million inhabitants by 
2030.13 An increasing ratio of births over deaths, migra-
tion and administrative reclassification of city bound-
aries all contribute to this increase.2 DSM scores lowest 
among African cities on the Urban Health Index, which 
includes indicators of access to water and sanitation, use 
of solid fuels, women’s education, women’s knowledge of 
HIV and child healthcare coverage.2 While most wealth 
in Tanzania is concentrated in cities, wealth inequality is 
higher in urban than in rural areas.2 Additional relevant 
outer and inner contextual factors are represented in 
figure 1.2 5 14 15

Figure 1 Contextual factors in Dar es Salaam (2010–2019) that may have influenced outcomes of implementation. CCBRT, 
Comprehensive Community Based Rehabilitation in Tanzania; CDC, Center for Disease Control; GoT, Government of Tanzania; 
Jhpiego, Johns Hopkins Program for International Education in Gynecology and Obstetrics; MDG, Millennium Development 
Goals; MDH, Management and Development for Health; NGO, non- governmental organisation; SDG, Sustainable Development 
Goals.
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With more than 90% of births in DSM occurring in 
public facilities, this maternal and newborn interven-
tion focused on strengthening the public maternity care 
system.11 16 17 The 22 HFs were enrolled into the inter-
vention in three phases. The initial phase started in 2010 
and consisted of support to eight HFs (three high- volume 
hospitals and five health centres), identified in the base-
line assessment.11 As additional funding was secured, the 
programme expanded in two additional phases (2011, 
2013) to support a total of 22 HFs (figure 2A), which 
collectively assisted more than 60% of all facility births in 
DSM during the 10 years studied (figure 2B).

Intervention design and strategy
The programme for strengthening maternal and newborn 
care in DSM was co- designed by the DSM regional health 
authorities and CCBRT, with additional contributions 
from multiple partners (online supplemental file 1). 
The specific components of the complex health system 
intervention were selected in accordance with the needs 
revealed in a baseline assessment in 8 of the 22 HFs,11 and 
formulated as a theory of change (figure 3).18

The theory of change was that some of the positive 
changes in quality of care and survival during birth 
would be directly related to strengthened competen-
cies of health providers (clinical training, introducing a 
standards- based approach to care and supervision) and 
stable access to essential equipment, medicine, emer-
gency surgery and blood transfusion. Other parts of 
change would be indirectly stimulated through improved 
data quality and utilisation (audits and quality improve-
ment meetings) and decongestion of the overcrowded 
municipal hospitals (improved referral system with redis-
tribution of births to upgraded primary level HFs).

Evidence- based best practices for each intervention 
component were extracted and adapted from the national 
strategic plans and reviews of international scientific 
literature.19 20 The intervention was adjusted over time in 
response to successes and challenges, with new elements 
systematically layered on as new gaps emerged. The core 
components of the complex intervention are described 
here, and more details are available in box 1 and online 
supplemental file 2.

Regional leadership of the multistakeholder collaboration and care 
coordination
The regional health leadership ensured alignment to 
national strategic priorities, guided the implementa-
tion approach, designated focal persons at regional and 
municipal levels to support coordination, and led the 
quarterly improvement meetings. In addition, an initial 
multistakeholder meeting enabled mapping of partners 
working in maternal health, further enabling collabo-
ration and synergy. This strengthened the system- level 
coordination, which was crucial for jointly developing 
referral criteria for women with high- risk pregnan-
cies, easily allowing inputs from health providers and 
managers across the HFs. Thereby, timely recognition of 
clinical risks, rapid resuscitation and referral of women 
who developed obstetric emergencies were promoted, 
from primary care HFs to hospitals within the referral 
network. The 22 HFs were linked through a closed user 
group, with a phone call to follow up on outcomes of 
referred women.

Selection of the HFs targeted government- owned HFs, 
with high utilisation and/or those planned for upgrades. 
Following initial experiences during implementation in 
2010 and 2011, the regional authorities led the scale- up 
to an additional 21 HFs (6 dispensaries supported by 
CCBRT and 15 dispensaries supported by another NGO, 
Management and Development for Health).

Figure 2 (A) Study setting: map of DSM region indicating 
the 22 HFs in the 5 municipalities of Dar es Salaam. The 
intervention programme’s phase 1 (2010) included facilities 
numbered 1–8, phase 2 (2011) included facilities numbered 
9–16, and 17–22 were added in phase 3 (2013). In 2010, 
the region had three municipalities (Ilala, Kinondoni and 
Temeke), but in 2016 Kigamboni was carved out of Temeke 
municipality and Ubungo subdivided from Kinondoni. 
Population estimates derived from Tanzania’s National 
Bureau of Statistics’ 2019 projections. (B) Total births 
(TB) in Dar es Salaam and Total Births in the 22 health 
facilities supported by the urban maternal and newborn 
healthcare intervention (2010–2019) (data source: DHIS2). 
MDH supported 15 HFs. The remainder of births (~10%) 
occur in private institutions and other public dispensaries. 
CCBRT, Comprehensive Community Based Rehabilitation 
in Tanzania; DSM, Dar es Salaam; HF, health facility; MDH, 
Management and Development for Health.
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Standards-based quality improvement
The Standards- Based Management and Recognition 
approach (SBM- R), a validated performance and quality 
improvement method, developed by Jhpiego, was imple-
mented collaboratively.21–23 SBM- R quality assessments 
in each facility were conducted by a team led by the 
regional nursing officer and consisting of representa-
tives from the regional and municipal health offices, the 
HFs and CCBRT. Assessors spent 2–3 days in each facility 
performing direct observations and scoring (expressed 
in percentages) using the SBM- R tool and provided 
immediate feedback to the HFs.21–23

Improving essential clinical knowledge and skills
Intervention components were derived from the Tanza-
nian Reproductive, Maternal and Newborn Health 
roadmap and included interventions known to avert 
maternal and perinatal deaths across the continuum of 
pregnancy and childbirth.19 20 Initial training targeted 
skills in routine intrapartum care and Basic Emer-
gency Obstetric and Newborn Care (BEmONC). As 
gaps emerged, additional short trainings were added 
(antenatal care, essential newborn care, postnatal care, 
neonatal resuscitation, surgical skills, safe anaesthesia, 
kangaroo care, care for sick newborns, Comprehensive 
Emergency Obstetric and Newborn Care, referral recog-
nition and management, and data quality and perinatal 
audits). The focus was on building the competencies of 
inservice healthcare providers. (online supplemental file 
3).

Five training modalities were implemented: (1) 2- week 
BEmONC national training, facilitated by national 
trainers; (2) 5- day critical BEmONC skills course; (3) 
1- day modular course on specific topics addressing 
gaps detected in perinatal audits; (4) on- site trainer: an 
experienced nurse or doctor supported by CCBRT was 
periodically stationed full time for periods from 2 weeks 
to 1 year in the labour ward of high- volume facilities 
for on- site coaching and support; and (5) on- the- job 
coaching (mentors would spend 2–3 days in each of the 
22 sites, building skills during routine service provision).

Optimising infrastructure, equipment and essential medicines
Extensive investments were made to create a conducive 
environment for care through improved infrastructure: 
building operating theatres, improving flows and privacy, 
as well as gap filling of essential equipment and supplies. 
Access to safe provision of blood, anaesthesia and surgery 
was improved. Initial support was through donor- funded 
NGOs; however, from 2016 it was supported by the 
Ministry of Health and Social Welfare through the local 
government (online supplemental file 4).

Improving data quality and utilisation for continuous improvement
Strengthening recording, reporting and utilisation of 
routinely collected facility data was a significant part of 
the intervention, which included support for printing 
new Health Management Information tools (HMIS), 
also called MTUHA (Mfumo wa Taarifa za Uendeshaji 
Huduma za Afya) in Swahili, as well as facility quality 
assurance extraction sheets, labour case notes and 

Figure 3 Theory of change for the complex urban maternal and perinatal healthcare intervention in Tanzania: implementation 
strategy and interventions. CCBRT, Comprehensive Community Based Rehabilitation in Tanzania; CEmONC, Comprehensive 
Emergency Obstetric and Neonatal Care; EmONC, Emergency Obstetric and Neonatal Care; RRH, regional referral hospitals.
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neonatal admission data collection tools, and training 
more than 292 staff on utilisation of the tools. Routine 
facility data were validated by direct counting from regis-
ters by district managers and CCBRT. This took effect in 
2011. Key indicators were presented in regional quarterly 

improvement meetings and disseminated to all managers 
at all levels. Leadership and managers would reflect 
on key indicators which included quality of care scores 
(SBM- R), cases referred, routine data, and maternal and 
perinatal deaths from each of the 22 HFs. These meetings 
provided an opportunity for identification of deficiencies 
in clinical skills, developing training plans, following up 
on HF action plans, improving peer accountability and 
dynamic adaptation of the programme (figure 4). The 
process was subsequently used for scale- up of the inter-
vention to additional HFs.

Evaluation design
This was a retrospective analysis of a real- world complex 
intervention. The Donabedian model for analysing 
quality of care was applied to verify the programme’s 
theory of change (figure 3), in that the complex inter-
vention may have contributed to improved distribution of 
births (structure), quality of care (process) and survival 
(outcome).

Structure and outcome data
Data sources were the 22 HFs’ HMIS from 2011 and 
onwards. Each month, key birth data were extracted 
from each HF. Temporal changes in facility births were 
used to determine redistribution of facility births over 
time. Total numbers of (live) births, mode of birth, and 
maternal and perinatal deaths were extracted from each 
HF. Facility maternal mortality ratios over time included 
maternal deaths from all causes per 100 000 live births. 
Fresh and macerated stillbirths were calculated together 
due to misclassification of fresh stillbirths as macerated 
in some cases. Total early neonatal deaths that occurred 
in the HF were counted as well; these included neonatal 
deaths among inborn newborns and those deaths among 
sick newborns referred after birth elsewhere.

Process data
Quality of care was measured using the SBM- R tool in 
each HF through direct structured observations. Annual 
SBM- R results from 2010 to 2019 were transcribed from 
hard copy into an Excel sheet, and the average quality 
scores of all thematic areas resulted in overall quality 
scores for each HF, expressed as a percentage. While both 
antenatal care and BEmONC were measured, for this 
paper only SBM- R scores for BEmONC are presented. 
In addition, the number of staff receiving competency 
training was assessed.

Possible confounders and mediators include staffing, 
staff transition, workload changes, health budget, other 
clinical training interventions and population changes 
in DSM. Figure 1 presents some contextual factors. 
However, time and resources did not allow for detailed 
analysis of these variables.

Patient and public involvement
The study was designed based on a needs assessment done 
pre- implementation in 2009,11 with the aim to improve 
service delivery, improve quality of care, and reduce 

Box 1 Overview of the key components constituting 
the co- created, complex urban maternal and newborn 
healthcare intervention

Organisational intervention components:
 ► A participatory approach engaging regional and municipal author-
ities, planning needs assessment, and selection of interventions, 
tools and HFs (2009–2019).

 ► CCBRT provided technical oversight, supported advocacy, co- 
creation, resource mobilisation, harnessed collaborations with other 
stakeholders, and provided management and competency building 
(2009–2019).

 ► Partnerships mapping with international and local organisations for 
synergy (online supplemental file 1).

 ► Training of managers at all levels on the SBM- R quality improve-
ment tool (2010).

 ► Regionally led, quarterly quality improvement meetings provid-
ed opportunities to adjust the intervention and address barriers 
(2012–2019).

 ► Capacity building of BEmONC national trainers, BEmONC focal per-
sons (2012), facility nurses and doctors mentors (2013/2014/2015), 
and municipal and facility data focal persons.

 ► On- the- job training with district facility mentors supported by 
CCBRT.

 ► Referral support network was created to link all health facilities in 
terms of technical and administrative support through closed user 
group phone communication (2014).

Direct clinical intervention components:
 ► Knowledge and skills training on BEmONC (2010–2019), essential 
newborn care and neonatal resuscitation (2010), training on stan-
dards of care (2010), later followed by antenatal care (2011), safe 
caesarean section and vacuum extraction skills, kangaroo care 
(2012), safe anaesthesia (2013), care of sick newborns (2015), pro-
longed labour/birth asphyxia and sepsis prevention, visual estima-
tion of blood loss and blood use in haemorrhage (2016/2017), and 
nurses’ ultrasound training (2016).

 ► Perinatal Problem Identification Programme (2014).

Cross- cutting system strengthening components:
 ► Improved facility- based routine data collection, quality assurance 
and data utilisation at HF level for decision making (2011).

 ► Counting and auditing perinatal and maternal deaths with contin-
uous improvement through action via monthly facility- based audit 
meetings (2014 -2019).

 ► Investment in satellite blood banks in collaboration with the National 
Blood Transfusion Services to increase access to safe blood and 
community blood donation campaigns (2015).

 ► Infrastructure upgrades (online supplemental file 4).
Note: The year refers to the year that particular component was first 
introduced into the programme. See online supplemental files 2–4 for 
more details on frequency.

BEmONC, Basic Emergency Obstetric and Newborn Care; CCBRT, 
Comprehensive Community Based Rehabilitation in Tanzania; 
HFs, health facilities; SBM- R, Standards- Based Management and 
Recognition.
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poor maternal and perinatal outcomes. This included 
patient interviews (not included in this paper). During 
implementation, community health workers, commu-
nity leaders and HF governing boards were among the 
stakeholders engaged and orientated on the programme, 
the routine outcome data and the intervention, and as 
end users of the supported HFs provided patient- level 
perspectives (online supplemental file 3). Data on 

the quality of care, maternal and perinatal audits were 
reviewed by health managers in monthly meetings and 
by district and regional managers in quarterly meetings 
to ensure safety of women. Data used for analysis in this 
paper were routine, anonymised facility data.

Statistical analysis
Simple descriptive analyses were conducted using 
frequencies and percentages. Univariate generalised 
linear models for Poisson distributions were performed to 
detect changes over time in SBM- R scores, operative births, 
and the number of births, stillbirths, and maternal and 
neonatal deaths. SBM- R scores were analysed according 
to the phase each hospital first entered the intervention. 
The number of births was analysed according to the level 
of facility designated at the beginning of the intervention 
(hospitals n=3, health centres n=6, dispensaries n=13). 
Operative births and birth outcomes were analysed 
across all HFs. Results were reported as rate ratio (RR) 
with 95% CI, with RR representing the change in rate 
per year. Analyses were performed in Microsoft Excel 
(V.2013) and R V.3.5.3 (The R Foundation for Statistical 
Computing, 2019).24

RESULTS
From 2011 to 2019, a total of 741 282 mother–baby pairs 
(online supplemental file 5) were assisted during child-
birth in the 22 CCBRT- supported HFs. Collectively, these 
HFs supported between 61% and 74% of the total HF 
births in DSM between 2015 and 2019 (figure 2B).

Structure: redistribution of births
Redistribution of births was recorded from 2011 to 2019, 
with an average of 41% reduction recorded in the three 
overcrowded municipal hospitals (RR 0.93; 95% CI 0.93 
to 0.94) There was a concomitant 144% increase in 
utilisation in 6 upgraded health centres (RR 1.10; 95% 
CI 1.09 to 1.10) and 117% increase in utilisation in 13 
dispensaries (RR 1.10; 95% CI 1.00 to 1.12) (figure 5A). 
Temporal changes in the total number of childbirths per 
HF are presented in online supplemental file 5.

Figure 4 Scale- up and dynamic adaptation process with feedback loop for continuous improvement. HF, health facility; 
SBM- R, Standards- Based Management and Recognition.

Figure 5 Associated changes through the co- created, 
complex urban maternal and perinatal health care 
intervention (2010–2019): redistribution of births (A), SBM- R 
quality score (B), operative birth (C), facility- based MMR 
(D), and stillbirths and neonatal mortality rate (E). The strong 
horizontal line in (B) represents the 60% bar that is the 
minimum standard performance expected for health facilities 
by the Ministry of Health. BEmONC, Basic Emergency 
Obstetric and Newborn Care; MMR, maternal mortality ratio; 
PNMR, Perinatal Mortality Rate.

 on M
arch 18, 2022 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2020-004022 on 21 January 2021. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjgh-2020-004022
https://dx.doi.org/10.1136/bmjgh-2020-004022
https://dx.doi.org/10.1136/bmjgh-2020-004022
http://gh.bmj.com/


Sequeira Dmello B, et al. BMJ Global Health 2021;6:e004022. doi:10.1136/bmjgh-2020-004022 7

BMJ Global Health

Process: quality of care
In total, 7930 participants (mainly health care workers 
providing maternal and newborn health care services) 
were trained over the decade, in a variety of short and 
long courses and different topics to enhance compe-
tencies in caring for women and newborns across the 
continuum of care as well as skills to provide respectful 
care for pregnant women with disabilities. Participants 
included health managers (n=280) and community 
health workers and community leaders (n=788). Among 
the trainees, 1461 (18%) received repeated sessions 
(online supplemental file 3 for details).

Quality of care, measured using the SBM- R tool, across 
all 22 HFs improved from a baseline average of 10.6% to 
74.6% (RR 1.10; 95% CI 1.09 to 1.11) (figure 5B). SBM- R 
scores for phase 1 HFs increased from 6% to 78% (RR 
1.11; 95% CI 1.11 to 1.12); phase 2 HFs from 11% to 75% 
(RR 1.09; 95% CI 1.08 to 1.10); and phase 3 from 15% to 
71% (RR: 1.13; 95% CI 1.11 to 1.16).

Mode of birth
Overall rate of caesarean section increased from 2.3% to 
17.6% (RR 1.15; 95% CI 1.14 to 1.15) and rate of assisted 
vaginal birth from 0.03% to 3.1% (RR 1.43; 95% CI 1.41 
to 1.43) (figure 5C).

Outcome: maternal and perinatal survival
During the decade, facility- based maternal mortality 
ratio reduced from 154 to 79 per 100 000 live births (RR 
0.92; 95% CI 0.9 to 0.95) (figure 5D), and stillbirth rate 
reduced from 26 to 21 per 1000 live births (RR 0.96; 95% 
CI 0.96 to 0.97). Neonatal deaths included the sum of 
deaths among inborn and referred babies and increased 
from 5.5 in 2011 to a peak of 14.5 in 2014 and then 
slightly declined to 12.1 in 2019 (RR 1.05; 95% CI 1.04 to 
1.05) (figure 5E).

DISCUSSION
By a collaborative, multilevel, multiple stakeholder 
participatory approach, a complex context- specific 
intervention was implemented. It addressed gaps across 
the maternal and newborn continuum of care and was 
sustained for a decade in the rapidly urbanising region 
of DSM, Tanzania. Such health system implementation 
research, with embedded strengthening and use of 
routine data, is called for from real- world, low- resource 
settings struggling with the greatest burden of prevent-
able lost lives during birth.25–28

The intervention targeted 22 strategically selected 
government- owned HFs, which accounted for more 
than 60% of all facility births in the city, whereby simul-
taneous and significant improvements were observed: 
41% decongestion in the three overcrowded hospitals, 
with comparable increased use of lower level facilities, 
sixfold increase in quality of maternity care, and reduc-
tions by 47% and 19% in facility- based maternal mortality 
ratio and stillbirth rate. Overall, our findings align with 
the proposed theory of change, and when considering 

possible mediators and confounders it appears plausible 
that the components of this complex intervention contrib-
uted to the improvements.27 29 30 The authors recognise 
that despite the favourable outcome, the observed posi-
tive trends over the decade need to be interpreted with 
caution as this was not a controlled trial.

Plausible contributors to the intervention’s success
Individual components of this complex intervention were 
not innovative and mainly included already evidence- 
based practices, which are considered routine and even 
women’s rights in well- resourced settings.29 31 However, 
despite knowing what works, many resource- constrained 
settings struggle with the implementation of best prac-
tices as routine care. This was the situation in DSM in 
2009.11 This complex intervention’s innovation lies in the 
successful translation of knowledge to implementation 
and sustainability of these best practices at scale in a real- 
world, low- resource setting. Four plausible contributors 
in this success are discussed here.

First, this programme, which was led and owned by 
the local health authorities, included central steps of 
‘problem- driven iterative adaptation’ to effectively change 
practice; the broad set of stakeholders nominated and 
defined problems and assisted in tailoring the package of 
flexible interventions, which targeted multiple levels of 
the health sector and were dynamically implemented and 
evaluated throughout the decade. This ensured viable, 
legitimate, relevant and supportable reforms.32–35

Second, multiple evidence- based interventions 
addressing gaps along the entire continuum of maternal 
and perinatal healthcare were adapted and included in 
the complex intervention, each of which has previously 
been proven effective elsewhere.19 30 For instance, the 
introduction of standards- based clinical care, enabled 
through use of the SBM- R tool, proved to be an accept-
able, scalable quality improvement method. Improved 
care in the 22 HFs was similar to the effects seen in other 
regions of Tanzania, as well as in Ethiopia and Nigeria, 
where the SBM- R tool is widely used.21–23

Third, data improvement efforts were an embedded 
part of the intervention, as recommended by effective 
large- scale maternal health programmes in Africa.36 37 In 
particular, in synergy with the SBM- R approach, facility- 
based analysis and utilisation of perinatal audit data 
in quality improvement meetings appeared central to 
understand the opportunities to avoid adverse events.

Fourth, strategic decongestion of the dangerously over-
crowded urban hospitals through revitalising selected 
primary upgraded HFs resulted in redistribution of work-
load and improved provider- to- labouring women ratios 
in the most congested facilities. Notably, the overall 
volume of workload in the 22 HFs remained unchanged 
over the last 5 years of the study, suggesting redistribu-
tion instead of decreasing HF birth rates (online supple-
mental file 5). The observed rapid increase in utilisation 
of the upgraded HFs, now providing comprehensive 
Emergency Obstetric and Neonatal Care (EmONC), is 
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similar to what has been reported from other regions 
of Tanzania,38 39 but the magnitude of increased work-
load is unprecedented in published literature; in 3 years, 
annual workloads increased from less than 3000 (range 
329–2622) to above 10 000 births (online supplemental 
file 5).7 8 11 Surprisingly, dispensaries that offered only 
basic EmONC also noted increased utilisation for birth, 
although far more gradually. During this extreme trans-
formation, the level of patient safety remained stable, and 
even improved, through strengthened clinical compe-
tencies, regular support visits, review of the outcome 
indicators and the strengthened referral system. Hence, 
the data suggest that an integrated systematic sustained 
quality improvement approach is helpful to reduce the 
bypass phenomenon, thereby maximising functionality 
of the health system in low- resource urban settings.38 40

Strengths and limitations
The StaRI checklist was useful in structuring this eval-
uation, describing a real- world implementation, using 
routine data to generate trends over time.12 30 Overall, the 
evaluation followed the principles of the emerging theory 
of contribution analysis (CA),41 which is meant to answer 
‘whether the intervention, in light of the multiple factors 
influencing a result, has made a noticeable contribution 
to an observed result and in what way?’ CA is particularly 
useful in retrospective evaluations like the present study, 
which did not allow design of an experiment to evaluate 
impact. While the lack of adequate control facilities and 
the inherent challenges in evaluation of multifaceted 
complex intervention within a dynamic sociopolitical 
context are limitations of this study,18 by verifying the 
theory of change that the programme is based on and 
paying attention to other contextual factors that may 
have influenced outcomes (figure 1), our findings infer a 
plausible relationship between the intervention and the 
favourable outcomes.41 42

We recognise the potential roles of broader contextual 
confounders and mediators during a decade of intense 
global attention for maternal and newborn healthcare 
strengthening through the Millennium Development 
Goals and Sustainable Development Goals.36 37 Central 
confounders and mediators to the changes in quality 
of care and birth outcomes might include changes in 
staffing, health budget increases or cuts, introduction 
of other clinical training interventions, changes in the 
pregraduate curriculum and urban population changes. 
However, unsafe low staffing versus workload ratios unfor-
tunately persisted in the city during the years studied, 
and neither did the health budget nor staffing improve, 
while urbanisation continued.

Other limitations of this evaluation include challenges 
with the SBM- R tool; it provides a cross- sectional measure 
of quality and fails to adequately measure clients’ experi-
ence of care.43 Moreover, while this evaluation addressed 
a programme aimed at improving ‘intra- hospital’ quality 
of care and birth outcomes in the supported HFs, the 
analysis included prehospital stillbirths and mortality 

among sick neonates who were referred from home or 
non- supported facilities. This may explain increased 
neonatal mortality rates observed in the supported HFs 
that included three out of the four public neonatal high 
care units in DSM.

Programmatic challenges included frequent staff 
transfers, including leadership changes, with periodic 
skills attrition as new staff with substandard life- saving 
skills would be rotated into the maternity wards every 
couple of months. This could account for previous 
studies reporting poor effects of training and supervi-
sion on improving provider skills.44 45 Mitigation efforts, 
in this study, included frequent refresher and on- the- job 
training. Exploring the feasibility of building capacity 
of ward in- charges to conduct introductory training for 
new staff, exploring modalities for introducing low- dose, 
high- frequency on- the- job training, as well as investing 
in preservice education to improve health providers’ 
competencies are recommended.45 46

Implications for the future
Despite decongestion, annual workloads remained 
above 10 000 births in five HFs, a reflection of the urban 
challenge of high population increase and popularity 
of public HFs for childbirth.16 17 Unsafe low staffing 
versus workload ratios persisted, similar to urban mater-
nity units in other low- income and middle- income 
settings.46 47 Congested primary level hospitals present 
an inherent risk that women with low- risk and high- risk 
pregnancies compete for attention from the few available 
staff, creating an unconducive environment with poten-
tial intrafacility delay or even neglect in receiving care.47 
Improved skills and infrastructure upgrades cannot 
adequately compensate for critical staff shortages in high- 
intensity work areas like those experienced in maternity 
and neonatal units in urban low- resource settings. Unless 
addressed, unnecessary preventable deaths will continue 
to occur, irrespective of the complexity and sophistica-
tion of the interventions.

Increased utilisation of lower level centres without 
compensatory budget and sufficient allocation of essen-
tial drugs and human resources created a strain on 
primary care facilities. This required responsiveness of 
the public–private partnership to bridge funding gaps, 
while awaiting local government planning and budget 
cycle, when the initiatives were later absorbed into the 
HFs’ budgets.

Moreover, the alarmingly low baseline quality of mater-
nity care (average low SBM- R scores of 10.6%) in this 
study requires consideration of whether non- upgraded 
HFs are safe for childbirth. Standard care during birth 
is an ethical priority for health managers to consider. 
Fortunately, improvement occurred rapidly following 
the SBM- R approach, more so in phases 2 and 3, as the 
scale- up process was refined (figures 4 and 5B).

Implementation strategies of this regionally led, 
public–private partnership to systematically strengthen 
the health system may have applicability in other similar 
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low- resource settings affected by low- quality care and 
high maternal and perinatal mortality. Implementation 
research to explore the impact of the strategy and the 
package of interventions in other regions, preferably 
both urban and rural, would be useful to better deter-
mine ‘attribution’ of active ingredients of the programme 
on outcome.

CONCLUSION
This multilevel, multistakeholder, context- tailored 
package of maternal and newborn health interventions 
was feasible, acceptable and sustainable in a congested 
urban health system, and the simultaneous changes in 
quality of care and survival are encouraging. Interven-
tions that have been evaluated as effective elsewhere 
were a starting point, but not the end point in getting 
what works to happen, and the programme was based 
on local, problem- driven adaptation and flexible imple-
mentation.48 The resulting comprehensive, context- 
specific complex intervention included both ‘point of 
care interventions’ and system- based components, high-
lighting the importance of high- quality health systems 
in reducing preventable deaths during birth.27 28 49 
Addressing residual gaps in the quality and quantity of 
human resources for health, particularly in high- volume 
urban birthing units, is urgently required.
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