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List of Abbreviations

ANC antenatal care

BEmONC basic emergency obstetric and newborn care
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FPM facility perinatal mortality
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HBB Helping Babies Breathe
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KPI key performance indicator

LMICs low- and middle-income countries
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MoHSW Ministry of Health and Social Welfare

MoHCDGE  Ministry of Health, Community Development, Gender, Elderly and Children

NGO non-governmental organization

NMR neonatal mortality rate

NNS National Nutrition Strategy

NSGRP National Strategy for Growth and Reduction of Poverty (also known as MKUKUTA II)

OJT on-the-job training

PPH postpartum hemorrhage

PO-RALG President’s Office-Regional Administration and Local Government

QIT quality improvement team

SDGs Sustainable Development Goals

TDHS Tanzania Demographic and Health Survey

TDHS-MIS  Tanzania Demographic and Health Survey and Malaria Indicator Survey

UN United Nations

USAID United States Agency for International Development

WHO World Health Organization
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Chapter 1: General Introduction

Maternal and newborn health in Tanzania
Deaths of women and newborns from complications of pregnancy and childbirth is one of the major chal-
lenges facing the world today. Over 300,000 women died in 2015 from these causes, with almost all of these 
deaths (99%) happening in low- and middle-income countries (LMICs). The majority of all maternal deaths 
globally (66%) are reported in Sub-Saharan Africa (1). Despite increased investments in maternal and new-
born health, most LMICs were unable to achieve the Millennium Development Goal (MDG) of reducing 
maternal mortality by three-quarters between 1990 and 2015 (2). Tanzania was no exception. In an analysis 
of maternal mortality trends during the MDG era, Tanzania – like most other low-resource countries – was 
placed in category 2 by the United Nations (UN) Maternal Mortality Estimation Inter-Agency Group, 
meaning that the maternal mortality ratio (MMR) had fallen by 50%, falling short of the MDG target (1). 
The past three Tanzania Demographic and Health Surveys (TDHSs) and the most recent Population and 
Housing Census of 2012 show stagnation in MMR over the past decade despite some improvement in the 
neonatal mortality rate (NMR) in Tanzania (3-5). As presented in Figure 1.1 below, confidence intervals 
surrounding maternal mortality ratios for Tanzania for over 15 years overlap; hence no significant change 
was observed.

Figure 1.1: Tanzania maternal mortality ratios with confidence intervals
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Source: Tanzania Demographic and Health Survey 2015-16(6).

Maternal and neonatal mortality remains unacceptably high, with the 2015-16 Tanzania Demographic and 
Health Survey and Malaria Indicator Survey (TDHS-MIS) recording a MMR of 556 deaths per 100,000 
live births and a NMR of 25 deaths per 1,000 live births (5). Under current conditions in Tanzania, one in 
every 33 women will die during pregnancy, childbirth, or the postpartum period (5). Thus, the risk of dying 
from pregnancy-related causes is elevated in Tanzania when compared to the global lifetime risk of maternal 
death, which was one death per 180 women in 2015 (1). 
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Recent policies and progress
The Tanzanian Government has made maternal and newborn health a national priority, especially during 
the past decade. In line with the Tanzania Development Vision 2025 (6), a multitude of national policies – 
including both general policies and health sector policies – have demonstrated the country’s commitment to 
directly and indirectly improve maternal and newborn health during the MDG era. Most of these policies 
and national strategies have been well summarized by the 2015-16 TDHS-MIS (5)and the Health Sector 
Strategic Plan IV (HSSP IV) (7). They include the: 

• National Strategy for Growth and Reduction of Poverty (NSGRP), known in Kiswahili as the 
MKUKUTA II, which covered the period 2010/11–2014/15; 

• 5-Year Development Plan (FYDP I) 2011/12–2015/16; 
• Health policy of 2007; 
• Primary Health Care Service Development Programme, better known in Kiswahili as Mpango wa 

Maendeleo ya Afya ya Msingi (MMAM) 2007-2017; 
• Health Sector Strategic Plan III (HSSP III) for July 2009 - June 2015; 
• National Road Map Strategic Plan to Accelerate Reduction of Maternal, Newborn, and Child Deaths 

in Tanzania-One Plan (2008-2015); 
• Sharpened One Plan to Accelerate Progress of One Plan (2014-2015); and 
• National Nutrition Strategy (NNS) for July 2011 to June 2016. 

These national policies and strategies have guided investment in maternal and newborn health by both the 
Government and non-state actors. Some common themes emphasized in most of these documents for im-
proving maternal and newborn health include: 

• Reducing infant and maternal mortality; 
• Improving the quality of health services by: increasing the number of competent health staff; 

providing skilled attendance to women during pregnancy, childbirth, postnatal and neonatal periods; 
and increasing coverage of emergency obstetric care and essential newborn care;

• Providing equitable access to services through community involvement, health promotion and 
education services, and a stronger referral system; and

• Improving governance and accountability. 

All of these seem to be important and much needed strategies that would be expected to positively trans-
form maternal and newborn health in Tanzania. In fact, Tanzania did register improvements in some ma-
ternal and newborn health service coverage indicators during the MDG era. For example, successive TDHS 
surveys found that the proportion of births taking place in health facilities rose from 44% in 1999 to 63% 
in 2015-16; the proportion of births assisted by health professionals rose from 51% in 2010 to 64% in 
2015-16; and the proportion of pregnant women who made four or more ANC visits rose from 43% in 
2010 to 51% in 2015-16. Despite this progress, performance in reproductive health services, including for 
maternal and newborn health, has not met targets set by the Government. Of even more concern is the fact 
that increased coverage in service delivery has not been mirrored by similar improvements in the quality of 
services or maternal and newborn health outcomes (5,7,8). 

From access to quality: “A time for revolution”
After two decades of intensive investment to increase access to health services, recent reports have concluded 
that high service coverage alone does not improve health outcomes; Kruk et al even call this approach “inef-
fective, wasteful and unethical” (9).  It has been established that the quality of care is more critical to reduc-
ing mortality than just access to care (9-11). As Kruk and colleagues have declared, this is really a time for 
change when the world must act to ensure that women have timely access to good quality care. The timing 
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of life-saving interventions is critical, because most maternal deaths occur within 48 hours of delivery and 
more than three-quarters of newborn deaths occur in the first week after birth (12,13). Having good quality, 
skilled care throughout pregnancy, labor and delivery, and the early postnatal period can reduce the risk of 
death or disability for both a mother and her baby (14). 

To achieve positive maternal and newborn health outcomes, including reduced mortality, comprehensive 
quality care is critical (15). Understanding the importance of quality care, the World Health Organiza-
tion (WHO) shared a vision for the future where “every pregnant woman and newborn receives quality 
care throughout pregnancy, childbirth and the postnatal period” (16). Yet the services that mothers and 
newborns receive remain far below the expected level, even in health facility settings (9,17,18). WHO has 
defined quality of care as “the extent to which health care services provided to individuals and patient popu-
lations improve desired health outcomes. In order to achieve this, health care must be safe, effective, timely, 
efficient, equitable and people-centered” (16). 

For the world to realize the WHO vision, particularly in low-resource settings, LMICs must do things dif-
ferently to accelerate the pace of progress (10). Countries need to identify what works for them and build on 
this foundation. Accordingly, WHO’s quality-of-care framework for maternal and newborn health empha-
sizes the application of evidence-based practices for routine care, focusing on both provision and experience 
of care (20). In addition, a number of recommendations and guidelines have been developed and disseminat-
ed globally for operationalization by individual countries in order to make access to quality care a reality and 
ultimately put an end to preventable maternal and newborn deaths (9,15,19-21).

As countries work toward new global commitments in maternal and newborn health associated with the 
Sustainable Development Goals (SDGs), LMICs have more work to do. To transform our world, the 2030 
Agenda for Sustainable Development calls for all countries to reduce their 2010 MMR levels by at least two-
thirds and to reduce neonatal mortality to 12 deaths per 1,000 live births or lower. Tanzania, along with a 
majority of LMICs that had a MMR greater than 420 deaths per 100,000 live births in 2010, is expected 
to reduce the MMR to less than 140 by 2030 (22,23). For 30 countries estimated to have MMRs greater 
than 432 per 100,000 live births in 2015, a group which includes Tanzania, this will require annual rates of 
reduction greater than 7.5% to meet MMR targets (1). For this to happen, health systems in these countries 
need to ensure that increased access to services goes hand in hand with quality improvement along the con-
tinuum of care for mothers and newborns (8,15,19,21). 

Most low-resource countries have already made a commitment to improve access to quality care through 
national policies and strategies. In the case of Tanzania for instance, two of the seven goals put forth in the 
country’s Development Vision 2025 aim at increasing access to quality reproductive health services and 
reducing maternal and infant mortality rates (6). In line with this vision and the Tanzania Health Policy 
of 2007, Tanzania has developed and/or renewed a number of national strategies for the post-MDG era 
through 2020, including the Health Sector Strategic Plan IV and the National Road Map Strategic Plan to 
Improve Reproductive, Maternal, Newborn, Child, and Adolescent Health-One Plan II (7,23). These strate-
gies demonstrate the nation’s commitment to improving the health status of its people, particularly regard-
ing maternal and newborn health. 

Thus, including the quality of care in national strategies is a commendable and promising step towards 
ending preventable maternal and newborn deaths and attaining the SDGs. However, we should still be 
concerned because similar strategies developed in the past by most LMICs, including Tanzania,  failed to 
achieve MDG targets for maternal and child health (1,8,24). Accordingly, countries must do more than just 
put strategic documents in place. It is indeed time for a revolution in which low resource countries should 
actively learn from past experience, prioritize what has been shown to work in their own setting, and devel-
op context-specific interventions that can accelerate the elimination of preventable maternal and newborn 
deaths (9,24,25). 

This thesis contributes to the “what” and “how” of improving quality of care for mothers and newborns 
based on research and programmatic experience in Tanzania. Using the conceptual framework shown in 
Figure 1.2, it highlights findings that could be useful for policy makers, researchers, and program managers 
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to consider in making access to timely quality maternal and newborn care a practical reality in Tanzania and 
similar settings, helping attain SDG commitments.

Context of maternal and newborn health projects in Tanzania 
The thesis draws on evidence generated by a number of studies conducted over many years of programming 
in maternal and newborn health in Tanzania under three Jhpiego-led projects. Two projects funded by the 
United States Agency for International Development (USAID) were sequential: the Mothers and Infants, 
Safe, Healthy and Alive (MAISHA) program ran from 2008 to 2014, while the Maternal and Child Survival 
Program (MCSP) is running from 2014 to 2019. A third project was funded by the Children’s Investment 
Fund Foundation (CIFF); this Newborn Resuscitation Program (Helping Babies Breathe) ran from 2012 to 
2016. The author was deeply involved in all three projects. In addition to leading project teams in imple-
mentation, monitoring and evaluation, he also participated in the design and implementation of studies and 
took part in data analysis, report writing, publication and dissemination of project results. Furthermore, he 
adopted findings and lessons from these projects to inform subsequent initiatives for scale up. 

In the MAISHA program, Jhpiego collaborated with the Ministry of Health and Social Welfare (MoHSW) 
in mainland Tanzania and the Ministry of Health (MOH) in Zanzibar to deliver evidence-based health inter-
ventions and strengthen health facilities on a national scale in order to reduce maternal deaths and compli-
cations associated with pregnancy and childbirth. Throughout the country, the project strengthened more 
than 251 health facilities, built the capacity of more than 15,000 service providers in various maternal and 
newborn health competencies, trained and deployed more than 600 community health workers (CHWs), 
and facilitated recognition of 49 health facilities that had achieved the Ministry’s standards for providing 
high-quality antenatal care (ANC) and basic emergency obstetric and newborn care (BEmONC) services.

Building on the successes of MAISHA, the MCSP program continued to support national work in devel-
oping and revising policies and guidelines in maternal, newborn and child health. Jhpiego worked hand in 
hand with government agencies under the Ministry of Health, Community Development, Gender, Elderly 
and Children (MoHCDGEC) and the President’s Office-Regional Administration and Local Government 
(PO-RALG) in mainland Tanzania and the MOH in Zanzibar. The program worked directly with pre-service 
midwifery schools, health facilities, and their surrounding communities in two regions of mainland Tanzania 
(Kagera and Mara) and in Zanzibar, with twin focuses on improving the quality of maternal, newborn and 
child health services and on health systems strengthening, including linkages between community and facil-
ities.  

During the Helping Babies Breathe (HBB) project, Jhpiego collaborated with the Government of Tanzania 
to scale up and sustain its national newborn resuscitation program and improve the quality of early new-
born care at health facilities. This came in response to a government pilot study of HBB in Tanzania, which 
showed a remarkable reduction in facility-based neonatal mortality in the first 24 hours of life (26). The 
MoHSW worked with Jhpiego to train over 14,000 health workers in 16 regions to detect danger signs, 
assess risks and help newborns with asphyxia to breath within the golden minute, using a simulation-based 
educational program in basic newborn care and resuscitation. The article describing this intervention was 
selected by the Global Emergency Medicine Literature Review as a top article of 2017 (27,28).

The Government of Tanzania, in collaboration with Jhpiego and other non-state actors, is now scaling up 
best practices and proven interventions generated from the three projects. One of the latest initiatives to 
scale up such interventions is the Jhpiego-led Boresha Afya project funded by USAID. This five-year project 
(October 2016 ̵ September 2021) is working to strengthen the capacity of the Government of Tanzania to 
increase access to high quality, respectful, comprehensive, and integrated health services. The project em-
braces approaches that consider local epidemiology and burden of disease to inform targeted interventions. 
Working in seven regions of mainland Tanzania and Zanzibar, USAID Boresha Afya supports regional and 
district governments to determine the most effective strategies to strengthen existing platforms by building 
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on a base of assets across the continuum of care, especially for women, children and youth. Additional in-
formation about this work in Tanzania can be accessed from Jhpiego’s website at https://www.jhpiego.org/
where-we-work/tanzania/. 

My personal motivation to save lives of women and newborns comes from what I have seen happening every 
day throughout the past decade during which I have worked in maternal and newborn health programs. I 
have seen commitment, dedication, and significant investment directed to improving maternal and newborn 
health. But in countries like Tanzania, we still see thousands of women and babies dying from causes that 
are preventable. Nevertheless, I do have hope for a better future. My hope comes from women like Juliana 
who gave birth to a baby girl in a rural hospital in northwestern Tanzania in February 2014. Soon after 
delivery, Juliana started bleeding profusely. Health care workers had the skills to stop the bleeding and save 
her life; they were trained by the Ministry of Health with support from the USAID-funded program that 
I was leading at the time. The mother praised the health workers who saved her life, but she was eager to 
return home. I asked why she was in such a hurry to go home so soon after “escaping death” from postpar-
tum hemorrhage. Her answer startled everyone: Juliana said she had waited so long to have a baby that she 
wanted to get home and “show off ” her daughter to friends and neighbors. As I noted, this was a satisfied 
mother. Our work had put a smile on her face, and she was proud. 

I would like to see a more equitable world in which women have the right to live a healthy life regardless of 
what part of the world they come from. A world where babies can survive and thrive under the care of their 
mothers. As of today, a woman living in a low-income country is eighty times more likely to die from ma-
ternal causes compared to one living in a high-income country. I know I have a role to play in making this 
change, and this work is part of that commitment. 

Conceptual framework of the thesis
The conceptual framework for the thesis (Figure 1.2) is based on the WHO Quality of Care Framework, 
which was designed along with the current WHO vision to guide assessment, monitoring, and improving 
care of mothers and newborns (16). The WHO Framework consists of eight domains along two main di-
mensions of provision and experience of care. All but one of these domains (a functional referral system) is 
touched on by the six papers in this thesis, including: evidence-based practice for routine care and manage-
ment of complications; competent and motivated human resources; actionable information systems; essen-
tial physical resource available; effective communication; respect and dignity; and emotional support. These 
seven domains are addressed in three research questions as stipulated on the next page. 
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Figure 1.2: Conceptual Framework of the thesis

D O M A I N S  O F  
Q UA L I T Y  O F  C A R E

R E L E VA N T  C O M P O N E N T S  O F  
T H E  T H E S I S

1. EVIDENCE-
BASED PRACTICES 
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MANAGEMENT OF 
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• CHAPTER 2: ACTIVE MANAGEMENT OF THE THIRD 
STAGE OF LABOR FOR THE PREVENTION OF PPH

• CHAPTERS 3 AND 7: ASSESSMENT OF FETAL 
HEART RATE UPON ADMISSION TO MATERNITY 
SERVICES

• CHAPTERS 4: NEWBORN RESUSCITATION
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R E S E A R C H  

2. COMPETENT 
AND MOTIVATED 
HUMAN 
RESOURCES

RESEARCH 
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HEALTH CARE 

WORKER 
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• CHAPTER 2: COMPETENCY-BASED TRAINING AND 
ONGOING MENTORSHIP

• CHAPTERS 3 AND 7: REFRESHER TRAINING, ON-
THE-JOB TRAINING, AND MENTORSHIP

• CHAPTER 4: ONSITE CONTINUOUS LEARNING, AND 
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3. ACTIONABLE 
INFORMATION 
SYSTEMS 

RESEARCH 
QUESTION 2: 

TOOLS, 
RESOURCES 

AND SYSTEMS

• CHAPTER 2 AND 3: USE OF PERIODIC ASSESSMENT 
AND ROUTINE DATA FOR QUALITY IMPROVEMENT

• CHAPTER 3: MEASUREMENT OF FACILITY-BASED 
PERINATAL MORTALITY

4. ESSENTIAL 
PHYSICAL 
RESOURCES 
AVAILABLE

• CHAPTER 2: AVAILABILITY OF UTEROTONICS AND 
PPH PREVENTION GUIDELINES AT FACILITIES

• CHAPTERS 3 AND 7: PROVISION OF HANDHELD 
DOPPLER DEVICES TO ASSESS FETAL HEART RATES

• CHAPTER 4: PROVISION OF HBB EQUIPMENT, JOB 
AIDS AND TRAINING MATERIALS

5. EFFECTIVE 
COMMUNICATION 

• CHAPTERS 5: INFORMING WOMEN ABOUT 
MATERNAL CARE
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SUPPORT
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• CHAPTER 6: BIRTH COMPANIONSHIP
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REFERRAL SYSTEM

RESEARCH 
QUESTION 3: 

EXPERIENCE OF 
INTERACTION 

WITH THE 
HEALTHCARE 

SYSTEM
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Aim and research questions 

The aim of this thesis is to explore how access to quality maternal and newborn care can be improved in 
Tanzania, recommending strategies that can be adopted in similar low-resource settings. This aim is in line 
with the WHO vision and two global action agendas for ending preventable maternal and newborn deaths 
(9,16,20,21). Specific research questions included:

• How can the performance of health care workers be enhanced to provide timely quality maternal and 
newborn care? 

• How can health facilities be supported with tools, resources and systems needed to provide quality 
care? 

• How do clients’ interactions with the health care system affect their experience and access to quality 
maternity care along the continuum?  

The first research question covers two domains of quality of care that are largely related to the provision of 
care: evidence-based practices for routine care and management of complications, and competent and mo-
tivated human resources. The question is addressed by four papers (Chapters 2, 3, 4, and 7). All four papers 
discuss the role of health workers’ performance in improving quality of maternity care and make recommen-
dations to enhance their performance. Chapter 2 examines the change in quality of maternal and newborn 
care following implementation of competency-based training and ongoing mentorship; Chapters 3 and 7 
assess the effectiveness of provider training sessions when introducing a new intervention for quality im-
provement; and Chapter 4 describes a modified training approach with structured on-the-job training (OJT) 
to prevent skills drop among trained health care workers.

The second research question addresses two domains of quality of care that are related to both the provision 
of care and the experience of care: actionable information system, and the availability of essential physical 
resources. The question is addressed by four papers (Chapters 2, 3, 4, and 7). Chapter 2 assesses how the 
availability of medical supplies and adherence to clinical protocols contributes to quality of care improve-
ment. Chapters 3 and 7 assess the feasibility of introducing new interventions for quality improvement; 
the former focuses on a perinatal mortality indicator to monitor levels of perinatal deaths occurring in the 
facility, while the latter examines the use of the handheld Doppler to assess fetal heart status when admit-
ting women into labor and delivery wards. Chapter 4 discusses how the availability of equipment facilitated 
continuous learning at the health facility level.

The third research question covers three domains of quality of care that are related to clients’ experience 
of care: effective communication, respect and dignity, and emotional support. Two papers (Chapters 5 and 
6) address this question. Chapter 5 examines how access to maternal care is associated with demographic, 
client, and health system characteristics. It also examines the association between women’s previous inter-
actions with the health care system and utilization of subsequent services along the continuum of care, i.e., 
between ANC and utilization of services at childbirth. Chapter 6 explores mothers’ experience of care while 
giving birth in health facilities, their perceptions of the environment, and associations with receipt of imme-
diate postnatal checks for mother and baby. 
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Outline of the thesis
This thesis consists of eight chapters.

Chapter 1 is a general introduction that provides an overview of the maternal and newborn health sit-
uation and progress made in LMICs. It reviews past investments and future directions in maternal and 
newborn health in Tanzania as well as the importance of accessing quality care in efforts to end preventable 
maternal and newborn deaths. This chapter also presents the conceptual framework guiding the thesis, its 
aim and research questions, and a brief description and outline of the thesis.

Chapter 2 assesses improvements in the prevention of postpartum hemorrhage (PPH) during intrapartum 
care following implementation of evidence-based interventions: “Improvement in the active management of 
the third stage of labor for the prevention of postpartum hemorrhage in Tanzania: a cross-sectional study”.

Chapter 3 examines the validity of an indicator to measure facility-based, pre-discharge perinatal mortality 
by comparing perinatal outcomes extracted from the health management information system (HMIS) ma-
ternity registers to a gold standard perinatal death audit: “Tracking facility-based perinatal deaths in Tanza-
nia: results from an indicator validation assessment”.

Chapter 4 assesses retention of newborn resuscitation skills by health care workers immediately after train-
ing and 4–6 weeks after training using a validated objective structured clinical examination (OSCE): “Struc-
tured on-the-job training to improve retention of newborn resuscitation skills: a national cohort Helping 
Babies Breathe study in Tanzania”.

Chapter 5 explores factors that influence place of delivery among women aged 15–49 years in two regions 
of the Lake Zone in Tanzania: “Factors associated with institutional delivery: findings from a cross-sectional 
study in Mara and Kagera Regions in Tanzania”.

Chapter 6 investigates the association between women’s experience of facility-based childbirth care and the 
receipt of postnatal care checks before discharge: “Women’s experience of facility-based childbirth care and 
receipt of an early postnatal check for herself and her newborn in northwestern Tanzania”. 

Chapter 7 assesses training and logistical inputs needed to integrate a Doppler device into the routine 
workflow for maternity ward triage and admission, based on provider knowledge and skills transfer at time 
of training, then observation of providers in practice 6 months post-training. The assessment used clinical 
workflow observations to understand the initial context needed (in terms of provider actions, time and other 
resources) to support longer-term maintenance of the adoption of using Doppler during admission: “From 
training to workflow: a mixed methods assessment of integration of Doppler into maternity ward triage and 
admission in Tanzania”.

Chapter 8 discusses the findings in this thesis; the author draws conclusions from all studies and makes 
recommendations.
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Improvement in the active management of
the third stage of labor for the prevention
of postpartum hemorrhage in Tanzania: a
cross-sectional study
Dunstan R. Bishanga1,3* , John Charles5, Gaudiosa Tibaijuka1, Rita Mutayoba6, Mary Drake1, Young-Mi Kim2,
Marya Plotkin2, Neema Rusibamayila4 and Barbara Rawlins2

Abstract

Background: Tanzania has a maternal mortality ratio of 556 per 100,000 live births, representing 21% of all deaths of
women of reproductive age. Hemorrhage, mostly postpartum hemorrhage (PPH), is estimated to cause at least 25% of
maternal deaths in Tanzania. In 2008, the Ministry of Health, Community Development, Gender, Elderly and Children
launched interventions to improve efforts to prevent PPH. Competency-based training for skilled birth attendants and
ongoing quality improvement prioritized the practice of active management of the third stage of labor (AMTSL).

Methods: A cross-sectional study was conducted in 52 health facilities in Tanzania utilizing direct observations of
women during labor and delivery. Observations were conducted in 2010 and, after competency-based training and
quality improvement interventions in the facilities, in 2012. A total of 489 deliveries were observed in 2010 and 558 in
2012. Steps for AMTSL were assessed using a standardized structured observation checklist that was based on World
Health Organization guidelines.

Results: The proportion of deliveries receiving all three AMTSL steps improved significantly by 19 percentage points (p
< 0.001) following the intervention, with the most dramatic increase occurring in health centers and dispensaries (47.2
percentage point change) compared to hospitals (5.2 percentage point change). Use of oxytocin for PPH prevention
rose by 37.1 percentage points in health centers and dispensaries but remained largely the same in hospitals, where
the baseline was higher. There was substantial improvement in the timely provision of uterotonics (within 3 min of
birth) across all facilities (p = 0.003). Availability of oxytocin, which was lower in health centers and dispensaries than
hospitals at baseline, rose from 73 to 94% of all facilities.

Conclusion: The quality of PPH prevention increased substantially in facilities that implemented competency-based
training and quality improvement interventions, with the most dramatic improvement seen at lower-level facilities. As
Tanzania continues with efforts to increase facility births, it is imperative that the quality of care also be improved by
promoting use of up-to-date guidelines and ensuring regular training and mentoring for health care providers so that they
adhere to the guidelines for care of women during labor. These measures can reduce maternal and newborn mortality.

Keywords: Postpartum hemorrhage, Quality of care, Active management of the third stage of labor, AMTSL, Uterotonic,
Obstetric complications, Tanzania
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Background
Globally, maternal mortality is a major public health prob-
lem, with an estimated 303,000 deaths occurring in 2015.
Sub-Saharan Africa accounted for 195,000—or almost
two-thirds—of those deaths [1]. Tanzania is a substantial
contributor to maternal mortality, with a maternal mortal-
ity ratio of 556 per 100,000 live births during the 10-year
period before the 2015/2016 Demographic and Health
survey. Maternal mortality accounts for 21% of deaths of
women of reproductive age [2]. Maternal mortality in
Tanzania has not significantly changed over the last dec-
ade despite a positive trend in institutional deliveries,
which rose from 47% in 2004 to over 60% in 2015 [2–4].
This gap suggests the urgent need to improve quality of
care in health facilities to reduce maternal and perinatal
morbidity and mortality, particularly around labor and de-
livery and the immediate postnatal period [5].
Studies have shown that improving the quality of care

can address obstetric complications and reduce preventable
perinatal and maternal deaths [6–9]. The World Health
Organization (WHO) defines quality of care as “the extent
to which health care services provided to individuals and
patient populations improve desired health outcomes. In
order to achieve this, health care must be safe, effective,
timely, efficient, equitable and people-centered” [8]. WHO
supports the provision of high-quality intrapartum care to
save lives through use of up-to-date guidelines and stan-
dards. Evidence-based practices for routine care and man-
agement of complications form part of the eight domains
in the WHO quality-of-care framework for maternal and
newborn health [5].
Obstetric hemorrhage remains the leading cause of ma-

ternal mortality in low-income countries; it accounts for
up to 34% of maternal deaths in Africa [10] and at least
one-fourth of maternal deaths in Tanzania [11, 12]. Despite
the fact that it is largely preventable, postpartum
hemorrhage (PPH) is the most common and most deadly
form of obstetric bleeding [13]. One assessment found that
PPH was the second leading cause of maternal deaths at
Muhimbili National Hospital in Dar es Salaam [14]. The
main PPH prevention measure recommended in low- and
middle-income countries (LMICs) is active management of
the third stage of labor (AMTSL), which WHO recom-
mends for all deliveries, in LMIC settings [15]. As defined
in 2003 by the International Confederation of Midwives
(ICM) and International Federation of Gynecology and
Obstetrics (FIGO), AMTSL had three main components:
(1) administration of a uterotonic within 1 min of birth
(the “relaxed” definition is within 3 min of birth); (2) deliv-
ery of the placenta by controlled cord traction (CCT); and
(3) uterine massage [16]. In 2012, WHO revised the defin-
ition to emphasize provision of uterotonic (preferably oxy-
tocin) in the third stage of labor [15, 17]; CCT and
sustained uterine massage are no longer recommended for

uncomplicated deliveries. Continued monitoring of the
uterus for 2 h after birth is recommended, with fundal
massage if the uterus is soft [17].
There is a dearth of published information on the ob-

served quality of delivery care in low-income countries,
and few studies include observations of actual PPH pre-
vention care. A study in seven countries (Benin,
Ethiopia, Tanzania, Indonesia, El Salvador, Honduras,
and Nicaragua) conducted by Stanton et al. in 2005–
2006 used direct observation to assess AMTSL and
found correct use in 1.7 to 39.6% of deliveries in each
country, with Tanzania being among the lowest; this ana-
lysis used the ICM-FIGO definition of AMTSL, with
timing relaxed to 3 min [18]. In 2009, Mfinanga et al.
re-analyzed the Tanzanian data from this study to ac-
count for data collection problems and changing defini-
tions of ergometrine dosages. They found that correct
practice of AMTSL was 17%, using the relaxed definition
and recommended uterotonic at the time (i.e., ergomet-
rine within 3 min of delivery) [19]. More recently, Bart-
lett et al. reported substantial variations in the use of
AMTSL within 3 min of birth in six sub-Saharan coun-
tries; direct observation of facility-based AMTSL found
that correct use ranged from 28 to 62% across these
countries and was 42% for Tanzania. The Tanzania find-
ing draws on the same 2010 data as the current study
but includes Zanzibar; the analysis presented in this
paper is limited to the Tanzania mainland [20].
In 2008 the Ministry of Health, Community Development,

Gender, Elderly and Children (MoHCDGEC) (formerly the
Ministry of Health and Social Welfare) adopted routine use
of AMTSL in all deliveries for PPH prevention. The proto-
col recommends oxytocin as the preferred uterotonic, with
ergometrine and misoprostol recommended where oxytocin
is not available [11]. Routine provision of AMTSL was sub-
sequently scaled up by the ministry and implementing part-
ners, including the Mothers and Infants Safe, Healthy, Alive
(MAISHA) program, a 5-year program funded by the
United States Agency for International Development
(USAID) and led by Jhpiego. The MAISHA program sought
to improve the quality of maternal and newborn care by
providing competency-based training for health care pro-
viders and a quality improvement intervention for maternal
and newborn health services.
The MAISHA program, with support from the Ma-

ternal and Child Health Integrated Program, conducted
a cross-sectional study using direct observations of de-
liveries to assess the quality of key elements of mater-
nal and newborn care in selected health facilities in 12
regions of Tanzania and to evaluate the intervention.
Observations were conducted in 2010 and then re-
peated in 2012 after competency-based training and
quality improvement interventions were implemented
in the facilities.

Bishanga et al. BMC Pregnancy and Childbirth  (2018) 18:223 Page 2 of 10
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This paper compares the two rounds of observations to
provide an in-depth assessment of the quality of PPH pre-
vention services in Tanzania before and after a quality im-
provement program. Thus, it not only provides critical
insight into the state of PPH preventative services but also
contributes to evidence on the potential impact of quality
improvement programs on specific areas of intrapartum
care. The study results will be useful for policy makers,
program planners, and key stakeholders in improving the
quality of intrapartum care in the LMIC setting.

Methods
Study design
A cross-sectional health facility assessment using direct
observations of the quality of care during labor and deliv-
ery was conducted in 12 of Tanzania’s 31 regions (Tanga,
Mtwara, Lindi, Arusha, Kilimanjaro, Morogoro, Manyara,
Tabora, Pwani, Kigoma, Ruvuma and Iringa) in 2010 and
2012. These included all Phase 1 regions of the MAISHA
program, which was eventually rolled out to the rest of
the country. Quality improvement interventions were in-
troduced shortly before the 2010 study, which was
intended to be a baseline assessment. The 2012 assess-
ment was designed to examine the effects of the MAISHA
program interventions. The 2010 assessment included 52
facilities: 12 hospitals and 40 health centers and dispensar-
ies. Two lower-level facilities were dropped from the 2012
assessment because they did not receive interventions as
planned due to staffing challenges.

Interventions to improve quality of PPH services in
MAISHA program sites
The MAISHA program provided technical assistance to
the MoHCDGEC to develop and disseminate standard-
ized maternal and newborn health care guidelines based
on WHO recommendations, including for PPH preven-
tion. The program developed clinical standards and
training materials, including PPH prevention job aids.
The program also provided support at central and local
levels to roll out the guidelines and learning resources.
Results from the baseline assessment were disseminated
to key stakeholders and joint action plans were devel-
oped locally with facility and district teams. The plans
were designed to address gaps identified in the provision
of high-quality care.
Capacity building was a core component of the program,

which sought to equip service providers, supervisors and
managers with knowledge, attitudes and skills to enable
provision of quality maternal care according to established
standards. The program facilitated competency-based train-
ing, coaching and mentoring to strengthen the provision of
routine maternal and newborn care, including the adminis-
tration of uterotonics as part of AMTSL and emergency
obstetric care (EmOC) signal functions that address

management of PPH. Providers in target facilities received
supervision and coaching on a quarterly basis, with gaps in
skills addressed on site by trained supervisors. The mean
length of the MAISHA program in these facilities was
25 months, with a range of 17 to 41 months.
Under the MAISHA program, facilities formed quality

improvement teams (QITs), which received training and
ongoing supportive supervision and mentorship. QITs in-
cluded representatives from different departments within
the facility and used the Standards-Based Management
and Recognition approach, which utilizes a “Plan-Do-Stu-
dy-Act” cycle to improve the quality of maternal and new-
born care [21]. Subsequently, the QITs facilitated quality
circles, referred to as work improvement teams (WITs),
which used a participatory management technique that
enlists the help of health care providers in solving prob-
lems related to the provision of care. WITs included staff
providing care in labor and delivery wards, antenatal and
postnatal wards and antenatal clinics. Both teams met
regularly to assess actual performance against desired per-
formance, identify performance gaps, select solutions to
improve performance and prepare action plans to imple-
ment the performance-improvement solutions (Fig. 1).
Trained external assessors from the MAISHA program

and MoHCDGEC performed facility assessments annu-
ally or upon request by facility staff/management. Facil-
ities that achieved an 80% score on maternal and
newborn clinical performance standards were formally
recognized by the MoHCDGEC.
The program trained and provided quality improve-

ment support to 1593 providers and supervisors. Add-
itionally, key health managers at regional, district and
facility levels were oriented on the quality improvement
tools so they could support the WITs. The program
trained 921 service providers in EmOC, including
AMTSL, in the 52 facilities. Providers of maternity ser-
vices who did not receive training initially were reached
through onsite supervision and mentorship.

Sampling
The sampling of facilities was done purposively and in-
cluded regional hospitals, health centers and dispensar-
ies. Inclusion criteria for health centers and dispensaries
included conducting at least one delivery per day. Two
health centers were subsequently dropped from the
MAISHA program due to inadequate staffing, so that
only 50 facilities were reassessed in 2012.
This study was designed to capture change in AMTSL

practice by estimating the number of deliveries that
needed to be observed to see a change of up to 50% in
the provision of AMTSL. We used the Prevention of
Postpartum Hemorrhage Initiative national survey
(POPPHI-2006) as the basis for the proportion of
women who correctly received AMTSL, using the

Bishanga et al. BMC Pregnancy and Childbirth  (2018) 18:223 Page 3 of 10



C
H

A
P

T
E

R
 2

IM
PRO

VEM
EN

T IN
 TH

E A
M

TSL FO
R PPH

 PREVEN
TIO

N

19

FIGO/ICM definition with a uterotonic administered
within 1 min of delivery. This value was 7% [22]. Assum-
ing a change of up to 50% in the practice, with a desired
power of 80% and precision of 95%, the sample needed
to include observations of 449 deliveries.

Data collection tools and procedure
Data collectors used standardized tools, including the
Service Provision Assessment’s provider interview guide
and WHO’s clinical guidelines [23]. The routine labor
and delivery clinical observation checklist was adapted
from an instrument used by Stanton et al. [18].
A daily quota of deliveries to be observed during the

2- to 4-day data collection period was calculated per fa-
cility, based upon the expected number of deliveries per
day at that facility. Women admitted for an emergency
caesarean section were not observed, nor were those
who needed caesarean section after the start of labor.
The following procedures were used during data

collection:

1. Observations of labor and delivery: In each
health facility, trained data collectors used a
structured observation checklist to observe and
document care provided to women giving birth
(Additional file 1). Data collectors observed any
provider working at the time of the assessment,
regardless of whether or not they had received
training under the MAISHA program. Data
collectors observed key steps in the provision
of care to women with uncomplicated
deliveries. The first stage of labor involved
intermittent observation, while the second and
third stages of labor involved continuous
observation until one hour after birth.
Performance or non-performance of each com-
ponent of AMTSL was documented, including
the type of uterotonic used.

2. Facility audit/inventory for presence of
uterotonic drugs (Additional file 2): A
standardized audit was conducted to assess selected
components of facility readiness; the audit included
both the maternity ward and facility pharmacy
(drug storage rooms). Data collectors visually
confirmed the presence of at least one dose of
oxytocin, ergometrine and/or misoprostol in the
maternity ward and checked the drug expiry date;
expired drugs were excluded from the inventory.
Any field missing a value was assumed to indicate
the absence of the drug.

Data collectors were selected from a pool of national
basic emergency obstetric and newborn care trainers.
They underwent a two-week training on study methods,
research ethics and observation practices using the study
tools and tablets. Inter-rater reliability was assessed dur-
ing training and repeated until the observers had a high
level of agreement. The training also included clinical
updates on intrapartum and immediate postpartum care
and 2 days of practice using the tools in two non-study
health facilities. To reduce bias, data collectors were
assigned to study sites where they had never worked or
conducted training. Fourteen of the 20 data collectors
employed in 2012 had also participated in the 2010 data
collection.
Data collectors entered observations and other data

into tablets (Samsung Galaxy with Mobile Data Stu-
dio software) that were pre-populated with the data
collection forms. The observers could observe mul-
tiple deliveries at the same time by flipping between
files. No more than three deliveries were observed at
any given time.

Data management
The data entry applications on the tablet controlled
question flow, data skips along with range, consistency

Fig. 1 Cycle of performance improvement

Bishanga et al. BMC Pregnancy and Childbirth  (2018) 18:223 Page 4 of 10



C
H

A
P

T
E

R
 2

IM
PRO

VEM
EN

T IN
 TH

E A
M

TSL FO
R PPH

 PREVEN
TIO

N

20

and data quality checks. Every evening, supervisors
would transfer data to the server. Upon receipt, further
quality checks were performed before porting the
cleaned data over to an SQL Server database with a
password-protected web portal for analyzing and dis-
playing the data.

Analysis
Variables were created based on “yes, observed”/ “no, not
observed” responses to observational checklist items, with
“don’t know” responses excluded. Stata Statistical Software
12.0 was used to analyze data to generate descriptive sta-
tistics, including means and frequencies. Cross-tabulations
using chi-square tests of significance were used to com-
pare quality-of-care indicators between 2010 and 2012.
Post-stratification weights were applied to labor and deliv-
ery observations to account for differences between the
numbers of observed and expected cases based on health
management information system records of health facility
caseloads of deliveries. A p value of 0.05 was considered
statistically significant in all analyses.
The AMTSL components’ analysis was based on the

FIGO/ICM AMTSL definition, which was widely used in
2008 at the conception of the study. We analyzed ad-
ministration within 1 min of birth (per the FIGO/ICM
definition) and within 3 min (per the “relaxed” defin-
ition). Analyses of timing of uterotonic administration
were based on observers’ recording of the exact times.
Missing/invalid values were assumed to not adhere to ei-
ther the 1-min or 3-min guidelines.

Results
Sample of observed deliveries
A total of 489 deliveries were observed at 52 health facil-
ities (12 hospitals and 40 lower-level health facilities) in
2010, and 558 deliveries were observed at 50 of these
same facilities (12 hospitals and 38 lower-level facilities)
in 2012 (Table 1). In 2010, of the 415 women who were
observed during the third stage of labor, 403 received
any uterotonic (97.1%); in 2012, of the 502 women who
were observed during the third stage of labor, 451 re-
ceived any uterotonic (89.8%). The proportion of women
receiving any uterotonic regardless of timing fell by 7.3
percentage points between 2010 and 2012, which was
not statistically significant (data not shown).

Frequency and quality of provision of AMTSL
The provision of all three steps of AMTSL (uterotonic,
CCT, and uterine massage) increased across all health
facilities by 19 percentage points from 2010 to 2012 (p <
0.001), largely due to increases in uterine massage (28.8
points) and CCT (15.5 points); there was little change in
uterotonic use (Table 2). However, a further analysis lim-
ited only to those women who received a uterotonic

reveals a significant improvement in the timing of its ad-
ministration: the proportion of women who received the
uterotonic on schedule (i.e., within 3 min after birth) in-
creased by 7.5 percentage points across all facilities (p =
0.003) (Fig. 2).
Lower-level health facilities made greater gains than

hospitals in the provision of all steps of AMTSL (47.2
percentage point increase versus 5.2 percentage points,
p < 0.001). Performance of CCT rose significantly (p <
0.001) by 15.5 percentage points across all levels of facil-
ities, with greater gains in hospitals (19.1 percentage
points, p < 0.001). The performance of uterine massage
following delivery of the placenta increased from 56.9 to
85.7% across all facility types (p < 0.001) (Table 2).
Substantial gains were made in oxytocin use at

lower-level facilities, rising from 58.1 to 95.2% of all
uterotonics used (p < 0.001). There was virtually no
change at hospitals because oxytocin use was already
universal in those facilities at baseline (Table 3).

Facility readiness to provide AMTSL: Availability of drugs
and service delivery guidelines
Figure 3 shows the availability of each type of uterotonic
in the facilities on the day of the study team’s visit. Gen-
erally, availability of the first choice uterotonic (oxytocin)
increased significantly (p < 0.001) across all facility types
from 73% of at baseline to 94% at the time of reassess-
ment in 2012. The increase was greater at lower-level fa-
cilities (from 53 to 87%) compared with hospitals (from
92 to 100%). In lower-level facilities the availability of
the second choice uterotonic, ergometrine, dropped by
43 percentage points (p < 0.001) and the availability of
misoprostol dropped by 14 percentage points (p < 0.001);
an increase in both was observed in hospitals (Fig. 3).
Out of the 52 health facilities surveyed in 2010, only

19 facilities (37%) had guidelines for uncomplicated de-
livery and 28 (54%) had guidelines for emergency obstet-
ric and newborn care. Following interventions under the
MAISHA program, both guidelines became more widely
available (p < 0.001): 44 of 50 health facilities surveyed in
2012 (88%) had guidelines for uncomplicated delivery
and 46 (92%) had guidelines for emergency obstetric and
newborn care (data not shown in the tables).

Discussion
The study’s findings showed that overall PPH prevention
practices improved significantly in hospitals and
lower-level health facilities for all three components of
AMTSL emphasized by the MAISHA program. The pro-
gram followed the original definition proposed by ICM
and FIGO [17], however, WHO’s current emphasis is on
the use of a uterotonic for prevention of PPH during the
third stage of labor [15, 17]. Although WHO recommen-
dations do not specify the timing, providing a uterotonic

Bishanga et al. BMC Pregnancy and Childbirth  (2018) 18:223 Page 5 of 10
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within 3 min of birth has been defined as a correct
AMTSL practice [18, 20, 23]. Our findings show a small
but significant improvement in timing for uterotonic
provision, although overall uterotonic use did not
change significantly. Any follow-up intervention should
consider the latest WHO recommendations, which also
include delayed cord clamping.
Health centers and dispensaries registered a significant

increase in use of oxytocin for PPH prevention com-
pared to other uterotonics. This was a desired change
since national guidelines recommend oxytocin as the
drug of choice for PPH. The study also documented sig-
nificant increases in the availability of oxytocin in health
centers and dispensaries as well as in its use for AMTSL.
These results are in accord with a study in India that
found the availability of oxytocin was associated with ad-
ministration of the drug for PPH prevention [24].
An observational study conducted in Tanzania in

2005—a few years before national PPH prevention and
management guidelines came into effect—concluded
that correct AMTSL practice, using the relaxed defin-
ition, was as low as 17% [19]. Much has changed since
then, including the adoption of oxytocin instead of ergo-
metrine in national policy and the establishment of
MoHCDGEC guidelines in 2008. These changes are
reflected in the 48.4% baseline measure of correct
AMTSL practice prior to the MAISHA intervention in
2010. The current study thus documents how a quality
improvement initiative can build on existing progress to
further strengthen the practice of AMTSL.

After the implementation of MAISHA program inter-
vention, the proportion of deliveries in which all
AMTSL steps were performed correctly rose from 41 to
60%. While this study was not designed to attribute
causality to the intervention, the findings strongly sug-
gest that MAISHA program activities yielded these im-
provements. This effect was especially pronounced at
lower-level health facilities, which had a greater need for
improvement.
Lower-level facilities in Tanzania have fewer health

care providers than hospitals, but they have lower staff
turnover. Turnover of trained staff has been reported to
adversely affect the quality of services provided in mater-
nal care [25]. This may help explain why lower-level fa-
cilities showed greater improvement than hospitals since
data collectors observed any provider conducting deliv-
eries, not just those who had received training from the
MAISHA program. Thus, the results at lower-level
facilities may reflect a more concentrated group of indi-
viduals exposed to MAISHA’s quality improvement
interventions.
Facility readiness to provide AMTSL, as measured by

the availability of guidelines and uterotonics, also im-
proved between the two assessments. Availability of
guidelines for uncomplicated delivery, which includes
national recommendations on AMTSL for prevention of
PPH, increased significantly from baseline to the 2012
assessment. Additionally, the availability of uterotonics
(particularly oxytocin) improved, with a significant in-
crease observed in health centers and dispensaries. This

Table 1 Description of deliveries observed at health facilities in 2010 and 2012

Description Hospitals Health centers &
dispensaries

All health
facilities

2010
(n = 12)

2012
(n = 12)

2010
(n = 40)

2012
(n = 38)

2010
(n = 52)

2012
(n = 50)

Total number of deliveries observed 195 344 294 214 489 558

Number of deliveries with third stage of labor observed 164 311 251 191 415 502

Number of deliveries with third stage of labor observed and given any uterotonic 164 283 239 168 403 451

n number of health facilities

Table 2 Observed provision of AMTSL by level of health facility

AMTSL steps Hospitals n (%) Health centers & dispensaries n (%) All health facilities n (%)

2010
(N = 164)

2012
(N = 311)

% point
change

p value 2010
(N = 251)

2012
(N = 191)

% point
change

p value 2010
(N = 415)

2012
(N = 502)

% point
change

p value

All steps 80
(48.8)

168
(54.0)

5.2 0.301 55
(21.9)

132
(69.1)

47.2 < 0.001 170
(41.0)

301
(60.0)

19.0 < 0.001

Provision of any
uterotonic within 3 min

141
(86.0)

258
(83.0)

−3.0 0.396 179
(71.3)

134
(70.2)

−1.1 0.801 320
(77.1)

392
(78.1)

1.0 0.718

Controlled cord traction 121
(73.8)

289
(92.9)

19.1 < 0.001 185
(73.7)

159
(83.2)

9.5 0.017 306
(73.7)

448
(89.2)

15.5 < 0.001

Uterine massage 99
(60.4)

277
(89.1)

28.7 < 0.001 137
(54.6)

153
(80.1)

25.5 < 0.001 236
(56.9)

430
(85.7)

28.8 < 0.001

AMTSL active management of third stage of labor; N number of deliveries; n = frequency
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may be due to the emphasis on oxytocin as the first
choice uterotonic for PPH prevention and management,
in line with Tanzania’s guidelines [11]. The observed
changes at lower-level facilities is also likely to have re-
sulted from dissemination of PPH prevention and man-
agement policy guidelines to the facility level, improved
provider knowledge on timely ordering and stock man-
agement, as well as increased availability of uterotonics
in the labor room.
At the time the MAISHA program was being imple-

mented, the MoHCDGEC was implementing another pro-
gram that ensured that oxytocin was available for free at
national medical stores. This may have enabled health fa-
cilities to obtain sufficient oxytocin to meet their needs
even with constrained budgets. The improved availability
of uterotonics at study sites coincided with interventions
supported by the MAISHA program emphasizing timely
ordering of supplies by health facilities, which bridged the
gap between national policy and practice. This was an im-
portant intervention since studies have shown that incon-
sistent availability of uterotonics could negatively impact
the benefits of PPH prevention efforts [24]. Findings from
a multi-country survey conducted in 2012 by Smith et al.
indicated that the supply of oxytocin was problematic and,
in some countries, clients had to pay for oxytocin out of
pocket despite national policies to provide it to clients at
no cost [25].
An improvement in the availability of oxytocin—the

recommended first-line drug of choice—was observed in
both hospitals and lower-level health facilities. However,
availability increased more markedly in health centers

and dispensaries, where coverage was very low at base-
line. In surveyed hospitals, availability of oxytocin was
high at baseline and universal during the 2012 reassess-
ment. Increased availability of oxytocin should improve
the quality of care women receive when giving birth, as
was reported in a recent study in western Tanzania
where poor availability of essential commodities, such as
uterotonics, was one of the bottlenecks for improving
quality of care at birth [26].
Higher uterotonic coverage is expected at hospitals

than lower-level facilities because hospitals have a
stronger supply chain system and more qualified staff.
A survey of maternal health experts in Tanzania re-
ported that use of uterotonics immediately following
birth was almost universal in hospitals (at 99%),
whereas use in lower-level facilities was estimated at
less than three-quarters of all births [27], confirming
the results of this study.
Despite the widespread availability of oxytocin, some

women still did not receive a uterotonic within 3 min of
birth. Incorrect timing of administration of oxytocin for
AMTSL has been reported as one of the factors affecting
AMTSL practice in Tanzania [19]. A recent study of varia-
tions in care in Tanzania reported an association between
health workforce density and care at birth [26]; in a setting
with limited staff undertaking multiple tasks, staff may not
have enough time to follow the protocol. This could be
one of the contributing factors that prevented some
women from receiving appropriate uterotonic provision.
One of the study’s strengths was use of direct observa-

tion to assess provision of care. Direct observation

Fig. 2 Among women who received any uterotonic, proportion receiving it within 3 min of childbirth

Table 3 Type of uterotonic used for AMTSL by level of health facility

Uterotonic
type

Hospitals n (%) Health centers & dispensaries n (%) All health facilities n (%)

2010
(N = 164)

2012
(N = 283)

% point
change

p value 2010
(N = 239)

2012
(N = 168)

% point
change

p value 2010
(N = 403)

2012
(N = 451)

% point
change

p value

Oxytocin 164
(100)

282
(99.7)

−0.3 0.482 139
(58.1)

160
(95.2)

37.1 < 0.001 303
(75.2)

442
(98.0)

22.8 < 0.001

Ergometrine 0 (0) 0 (0) 0 - 74
(31.0)

8
(4.8)

−26.2 < 0.001 74
(18.4)

8
(1.8)

−16.6 < 0.001

Misoprostol 0 (0) 1 (0.4) 0.4 0.27 26
(10.9)

0 (0) −10.9 < 0.001 26
(6.4)

1
(0.2)

−6.2 < 0.001

N number of deliveries; n frequency
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overcomes self-report biases and gaps inherent in written
documentation. The study team does recognize that with
direct observations, the observer can have an effect on the
behavior of the person being observed. To strengthen the
study and reduce bias, inter-rater reliability measures were
applied during standardization of clinical observers.
Because this study was intended to serve as an evalu-

ation of the MAISHA program, the study was not de-
signed to be nationally representative and figures on
AMTSL provision should not be interpreted in this way.
Another potential limitation is that we did not collect
data on, or factor in the presence of, other concurrent
interventions that may have affected quality of intrapar-
tum care at study facilities. To our knowledge, however,
the MAISHA program was the only ministry-led na-
tional initiative that supported capacity building in
emergency obstetric and newborn care at the target fa-
cilities involved in the study. If there were other initia-
tives, they must have been ad hoc and very small scale,
making them unlikely to account for the overall im-
provement observed in this study.
In retrospect, the study could have utilized Mfinanga’s

estimation of prevalence of AMTSL using the relaxed
definition of AMSTL (17%) rather than estimation of
prevalence of AMTSL within one minute (7%) from the
same study [19]. Despite this, our estimation of AMTSL,
based on our sample, was sufficient to achieve statistical
significance. Finally, as a cross-sectional study, the data
collected on availability of uterotonics did not reflect the
history of stock-outs in each facility but rather provided
an indication of stock status at a particular moment in
time. We believe that despite the limitations, the find-
ings provide considerable insight into health care pro-
vider practice around PPH prevention in Tanzania.
Further research is recommended to investigate the

wider outcomes and impacts of improvements in AMTSL
practices and the availability of oxytocin. A follow-up
study at the same study facilities could investigate whether
the gains described here have led to improvements in

other EmOC signal functions or helped reduce maternal
mortality and morbidity at the facility level.

Conclusion
As Tanzania continues to promote facility births, it is im-
perative that quality of care during labor and delivery at the
facility be improved. AMTSL has the potential to decrease
the incidence of PPH, one of the leading causes of maternal
death in Tanzania and other LMICs. For AMTSL to be ef-
fective, however, it must be performed correctly, following
all the recommended steps. The results of this study sug-
gest that this can be achieved by developing and rolling out
high-quality, up-to-date, evidence-based guidelines for care
of women during labor and delivery. This study also sug-
gests that concentrated quality improvement efforts can
contribute to positive changes in PPH prevention practices
among health care providers.
This study demonstrated significant improvement in

the practice of AMTSL two years after the intervention,
with low-level facilities showing greater gains than hos-
pitals. Meaningful change at service delivery points can
be brought about by implementation of existing and new
guidelines and protocols. Routine measurement of the
correct practice of AMTSL among providers of care dur-
ing labor and delivery can be extremely helpful in moni-
toring PPH prevention at the facility level.

Additional files

Additional file 1: QoC Survey LD Checklist: A study tool used to collect
observational data during labor and delivery. (PDF 322 kb)

Additional file 2: QoC Survey Inventory Checklist: A checklist used to collect
information on health facility readiness for PPH prevention. (PDF 184 kb)
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Abstract

Background

Globally, an estimated 2.7 million babies die in the neonatal period annually, and of these,

about 0.7 million die from intrapartum-related events. In Tanzania 51,000 newborn deaths

and 43,000 stillbirths occur every year. Approximately two-thirds of these deaths could be

potentially prevented with improvements in intrapartum and neonatal care. Routine mea-

surement of fetal intrapartum deaths and newborn deaths that occur in health facilities can

help to evaluate efforts to improve the quality of intrapartum care to save lives. However,

few examples exist of indicators on perinatal mortality in the facility setting that are readily

available through health management information systems (HMIS).

Methods

From November 2016 to April 2017, health providers at 10 government health facilities in

Kagera region, Tanzania, underwent refresher training on perinatal death classification and

training on the use of handheld Doppler devices to assess fetal heart rate upon admission to

maternity services. Doppler devices were provided to maternity services at the study facili-

ties. We assessed the validity of an indicator to measure facility-based pre-discharge peri-

natal mortality by comparing perinatal outcomes extracted from the HMIS maternity

registers to a gold standard perinatal death audit.

Results

Sensitivity and specificity of the HMIS neonatal outcomes to predict gold standard audit out-

comes were both over 98% based on analysis of 128 HMIS–gold standard audit pairs. After

this validation, we calculated facility perinatal mortality indicator from HMIS data using fresh

stillbirths and pre-discharge newborn death as the numerator and women admitted in labor
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with positive fetal heart tones as the denominator. Further emphasizing the validity of the

indicator, FPM values aligned with expected mortality by facility level, with lowest rates in

health centers (range 0.3%– 0.5%), compared to district hospitals (1.5%– 2.9%) and the

regional hospital (4.2%).

Conclusion

This facility perinatal mortality indicator provides an important health outcome measure that

facilities can use to monitor levels of perinatal deaths occurring in the facility and evaluate

impact of quality of care improvement activities.

Introduction

Globally, an estimated 2.7 million babies die in the neonatal period annually, and of these,

approximately 0.7 million die from intrapartum-related events [1]. Almost all of these deaths

(98%) occur in low- or middle-income countries (LMIC) [2]. Very early newborn deaths (i.e.,

deaths in the first 24 hours after birth) make up a substantial portion of the overall burden of

newborn and child deaths. A recent study of six LMIC countries put the proportion of very

early newborn death to all neonatal mortality at 46% across six countries studied [3].

Many perinatal deaths can be prevented, [4,5] especially in a health facility setting [6]. In a

multi-country study, 45% of perinatal deaths that occurred in the facility setting were found to

be potentially preventable [6]. An assessment of audited perinatal deaths in Muhimbili

National Hospital in Tanzania found that suboptimal care factors were present in 80% of the

audited perinatal deaths [7]. Another modeling estimate found that globally, as many as 1.3

million intrapartum deaths and a large proportion of early newborn death could be averted

with improved intrapartum care [8]. In an era of increasing institutional birth rates (in Tanza-

nia, the institutional delivery rate increased from 50% in 2010 to 63% in 2015) [9], a facility-

specific perinatal mortality indicator is highly relevant for guiding initiatives to improve the

quality of facility intrapartum and postnatal care.

Perinatal death is defined byWHO as deaths that occur within the period of 22 weeks of

gestation up to seven days of life, and neonatal mortality is defined as death of a live born baby

within 28 days of life [10]. Tanzania is a major contributor to the global burden of perinatal

mortality with 51,000 neonatal and 43,000 stillbirths occurring every year [11,12]. Although

reduction in under-five mortality in Tanzania has been impressive, the reduction in neonatal

mortality has been much slower, and an estimated 40% of deaths in children under five in Tan-

zania occur among neonates [13]. Baqui et al. described Tanzania as having one of the highest

proportion of neonatal deaths occurring in the first 24 hours (65.5%) in LMICs [3]. Experts

have estimated that two-thirds of these deaths could be prevented with improved intrapartum

and neonatal care, such as provision of emergency obstetric care and focused care for vulnera-

ble newborns [14].

In 2009, the World Health Organization (WHO) recommended collecting data on intrapar-

tum and very early neonatal death rates as part of a larger set of emergency obstetric care indi-

cators [15], noting that it is “a very important indicator enabling health personnel to take the

most appropriate measures to prevent such deaths. Where women receive good care during

childbirth, intrapartum deaths represent less than 10% of stillbirths due to unexpected severe

complications [16].” Tanzania’s Ministry of Health, Community Development, Gender,

Elderly and Children (MOHCDGEC) also considers rates of fresh stillbirth and pre-discharge

Validating a measure for facility perinatal mortality in Tanzania
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with positive fetal heart tones as the denominator. Further emphasizing the validity of the

indicator, FPM values aligned with expected mortality by facility level, with lowest rates in

health centers (range 0.3%– 0.5%), compared to district hospitals (1.5%– 2.9%) and the

regional hospital (4.2%).

Conclusion

This facility perinatal mortality indicator provides an important health outcome measure that

facilities can use to monitor levels of perinatal deaths occurring in the facility and evaluate

impact of quality of care improvement activities.

Introduction

Globally, an estimated 2.7 million babies die in the neonatal period annually, and of these,

approximately 0.7 million die from intrapartum-related events [1]. Almost all of these deaths

(98%) occur in low- or middle-income countries (LMIC) [2]. Very early newborn deaths (i.e.,

deaths in the first 24 hours after birth) make up a substantial portion of the overall burden of

newborn and child deaths. A recent study of six LMIC countries put the proportion of very

early newborn death to all neonatal mortality at 46% across six countries studied [3].

Many perinatal deaths can be prevented, [4,5] especially in a health facility setting [6]. In a

multi-country study, 45% of perinatal deaths that occurred in the facility setting were found to

be potentially preventable [6]. An assessment of audited perinatal deaths in Muhimbili

National Hospital in Tanzania found that suboptimal care factors were present in 80% of the

audited perinatal deaths [7]. Another modeling estimate found that globally, as many as 1.3

million intrapartum deaths and a large proportion of early newborn death could be averted

with improved intrapartum care [8]. In an era of increasing institutional birth rates (in Tanza-

nia, the institutional delivery rate increased from 50% in 2010 to 63% in 2015) [9], a facility-

specific perinatal mortality indicator is highly relevant for guiding initiatives to improve the

quality of facility intrapartum and postnatal care.

Perinatal death is defined byWHO as deaths that occur within the period of 22 weeks of

gestation up to seven days of life, and neonatal mortality is defined as death of a live born baby

within 28 days of life [10]. Tanzania is a major contributor to the global burden of perinatal

mortality with 51,000 neonatal and 43,000 stillbirths occurring every year [11,12]. Although

reduction in under-five mortality in Tanzania has been impressive, the reduction in neonatal

mortality has been much slower, and an estimated 40% of deaths in children under five in Tan-

zania occur among neonates [13]. Baqui et al. described Tanzania as having one of the highest

proportion of neonatal deaths occurring in the first 24 hours (65.5%) in LMICs [3]. Experts

have estimated that two-thirds of these deaths could be prevented with improved intrapartum

and neonatal care, such as provision of emergency obstetric care and focused care for vulnera-

ble newborns [14].

In 2009, the World Health Organization (WHO) recommended collecting data on intrapar-

tum and very early neonatal death rates as part of a larger set of emergency obstetric care indi-

cators [15], noting that it is “a very important indicator enabling health personnel to take the

most appropriate measures to prevent such deaths. Where women receive good care during

childbirth, intrapartum deaths represent less than 10% of stillbirths due to unexpected severe

complications [16].” Tanzania’s Ministry of Health, Community Development, Gender,

Elderly and Children (MOHCDGEC) also considers rates of fresh stillbirth and pre-discharge
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new information on the validity of HMIS data on perinatal mortality in Tanzanian health facil-

ities, and show an example of how to calculate this FPM indicator at the facility level. This new

metric enables tracking of FPM, which can inform efforts to improve intrapartum care in

LMIC facilities.

Methods

Study aims

This study had two primary aims. First, to determine the sensitivity and specificity of perinatal

death outcomes recorded in the HMIS as compared to a gold-standard audit. Second, to use

this validated HMIS-recorded perinatal death outcome information to calculate an indicator

for facility based perinatal mortality.

Study design and outcome measure

This quantitative study tested the validity of an indicator by comparing data fromMOHCD-

GEC HMIS maternity register data to perinatal death audits. The study had a non-randomized

design that included all health facilities in the region meeting a high volume delivery cutoff.

Within these health facilities, all perinatal deaths that were written in the HMIS register during

the six month study period were considered eligible for audit. The outcome measure associated

with the audits was the sensitivity and specificity of the neonatal outcome—macerated still-

birth, fresh stillbirth and newborn death—recorded in the register, compared to the perinatal

death outcome assigned from the associated audit. In other words, sensitivity and specificity

were calculated to assess the degree to which the register was able to predict “true” causes of

perinatal death according to the audit. Macerated stillbirths were included in the sensitivity

and specificity calculations because of the demonstrated potential for misclassification of mac-

erated and fresh stillbirths.

The second aim of the study, after validating the HMIS data through the audits, was to cal-

culate the FPM indicator for each facility, drawn from data extracted from the HMIS. This aim

was designed to illustrate the application of the indicator to facilities and to national and sub-

national authorities. One key difference between the audits and the indicator calculation was

that macerated stillbirths were included in the register/audit comparisons but not in the FPM

indicator calculation. This is further described below.

Study sites

Kagera region in northwest Tanzania was selected for the study location because at the study

baseline, it had the highest infant mortality rate in Tanzania (62 deaths per 1,000 live births,

compared to the national rate of 46 deaths per 1000) [15]. Health facilities in Kagera region

were considered eligible based on their involvement in the USAIDMaternal and Child Sur-

vival Program (MCSP), which supports the quality of maternal and newborn services. Facilities

were included if they had at least 365 deliveries per year, were staffed by at least five skilled

birth attendants, and were conducting perinatal death reviews, as stipulated by policy guidance

from the MOHCDGEC in 2016 [10]. Facility delivery volume in 2015 (when the potential

study site assessment was conducted) ranged from 385 to 4,388.

Audits

Perinatal deaths that occurred in the study health facilities are, by protocol, recorded in the

maternity register, which is part of the national HMIS. The starting point for the audits

described in this study was a perinatal death that was recorded in the maternity register. Upon

Validating a measure for facility perinatal mortality in Tanzania

PLOSONE | https://doi.org/10.1371/journal.pone.0201238 July 27, 2018 4 / 17



C
H

A
P

T
E

R
 3

TRAC
KIN

G
 FAC

ILITY-BA
SED

 PERIN
ATA

L D
EATH

S

31

neonatal deaths to be an indicator of quality of health care provided during the neonatal period

[17]. This has been further supported byWHO’s multi-country network, launched in 2017,

called the Quality Equity Dignity network, which is working to improve maternal, newborn,

and child health [18].

Although there is agreement that improved quality of intrapartum care is essential for pre-

venting deaths, accurately measuring deaths that occur during the intrapartum and newborn

periods remains challenging [4]. Currently available measures of perinatal mortality have

noted problems, including data quality such as non-recording of stillbirth and early neonatal

deaths, inappropriate or inaccurate classification of stillbirths and very early newborn deaths,

and difficulty in obtaining accurate gestational age or birth weight.

Without accurate data on location, frequency and timing of perinatal deaths, health facili-

ties will have difficulty prioritizing areas for improvement. Merely improving the measure-

ment of intrapartum deaths will not result in improvements in quality of care, rather, having

reliable measurements of mortality is important to inform quality improvement efforts. For

example, changes in the numbers or rates of perinatal mortality can be compared before, dur-

ing and after the introduction of an intervention, such as improving newborn resuscitation

skills of providers. Impactful quality improvement programs will link to data and monitoring

of health outcomes. The indicator described in this study was investigated for its potential as a

sensitive tool for measuring impact, embedded in largely available data and recommended

clinical processes in Tanzania.

This study tested a facility-based indicator designed to be calculated using routine health

information. The numerator validated in this study consisted of two components. The first

was facility intrapartum deaths, specifically deaths before birth for fetuses with fetal heart

tones detected and documented in the records at admission to the facility. The measurement

of present (positive) or absent (negative) fetal heart tones at the time of admission of a woman

in active labor renders the categorization of stillbirths as macerated versus fresh less relevant

because the timing of death is known with certainty to be antenatal (i.e., before admission of a

woman in labor) or intrapartum. The second component of the numerator was newborns

born alive but who died before discharge from the health facility (newborn death before dis-

charge). The denominator used in FPM indicator is “women admitted with a fetal heart rate

detected” rather than “all women giving birth in the facility.” This denominator is specific to

the cohort of women giving birth at the facility whose fetal and/or newborn outcome are

directly impacted by the care, and quality of care, provided.

Using HMIS data to track routine service delivery indicators is critical for sustainable and

cost-effective analysis of data for timely decision-making in LMIC [19]. Longstanding house-

hold survey programs, such as Demographic and Health Surveys (DHS) and Multiple Indica-

tor Cluster Surveys (MICS), only generate data every 2–5 years and do not utilize clinical

information that is captured in health facility records. In addition to being continuously rather

than periodically available, routine health information for monitoring services is less expensive

than population-based surveys [19]. The Tanzanian government, along with multiple coun-

tries in sub-Saharan Africa, uses district health information system version 2 (DHIS2) as an

electronic platform for storing and analyzing aggregate health service data. An indicator built

into the DHIS2 that tracks facility-based perinatal mortality could be a powerful metric to

guide and monitor efforts to improve quality of intrapartum and postnatal care. Tanzania’s

DHIS2 system does not currently have such an indicator.

This study aimed to validate a facility perinatal mortality (FPM) indicator by comparing

health facility register data to gold-standard audit data. After validating the specificity of HMIS

data using the audits, we used the study facilities’ HMIS data to calculate an indicator of facil-

ity-based intrapartum fetal death and pre-discharge neonatal mortality, or FPM. We present

Validating a measure for facility perinatal mortality in Tanzania
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new information on the validity of HMIS data on perinatal mortality in Tanzanian health facil-

ities, and show an example of how to calculate this FPM indicator at the facility level. This new

metric enables tracking of FPM, which can inform efforts to improve intrapartum care in

LMIC facilities.

Methods

Study aims

This study had two primary aims. First, to determine the sensitivity and specificity of perinatal

death outcomes recorded in the HMIS as compared to a gold-standard audit. Second, to use

this validated HMIS-recorded perinatal death outcome information to calculate an indicator

for facility based perinatal mortality.

Study design and outcome measure

This quantitative study tested the validity of an indicator by comparing data fromMOHCD-

GEC HMIS maternity register data to perinatal death audits. The study had a non-randomized

design that included all health facilities in the region meeting a high volume delivery cutoff.

Within these health facilities, all perinatal deaths that were written in the HMIS register during

the six month study period were considered eligible for audit. The outcome measure associated

with the audits was the sensitivity and specificity of the neonatal outcome—macerated still-

birth, fresh stillbirth and newborn death—recorded in the register, compared to the perinatal

death outcome assigned from the associated audit. In other words, sensitivity and specificity

were calculated to assess the degree to which the register was able to predict “true” causes of

perinatal death according to the audit. Macerated stillbirths were included in the sensitivity

and specificity calculations because of the demonstrated potential for misclassification of mac-

erated and fresh stillbirths.

The second aim of the study, after validating the HMIS data through the audits, was to cal-

culate the FPM indicator for each facility, drawn from data extracted from the HMIS. This aim

was designed to illustrate the application of the indicator to facilities and to national and sub-

national authorities. One key difference between the audits and the indicator calculation was

that macerated stillbirths were included in the register/audit comparisons but not in the FPM

indicator calculation. This is further described below.

Study sites

Kagera region in northwest Tanzania was selected for the study location because at the study

baseline, it had the highest infant mortality rate in Tanzania (62 deaths per 1,000 live births,

compared to the national rate of 46 deaths per 1000) [15]. Health facilities in Kagera region

were considered eligible based on their involvement in the USAIDMaternal and Child Sur-

vival Program (MCSP), which supports the quality of maternal and newborn services. Facilities

were included if they had at least 365 deliveries per year, were staffed by at least five skilled

birth attendants, and were conducting perinatal death reviews, as stipulated by policy guidance

from the MOHCDGEC in 2016 [10]. Facility delivery volume in 2015 (when the potential

study site assessment was conducted) ranged from 385 to 4,388.

Audits

Perinatal deaths that occurred in the study health facilities are, by protocol, recorded in the

maternity register, which is part of the national HMIS. The starting point for the audits

described in this study was a perinatal death that was recorded in the maternity register. Upon

Validating a measure for facility perinatal mortality in Tanzania
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identifying a perinatal death in the maternity register, study staff followed up with the facility

administrators to inquire when the audit would be scheduled and helped to schedule the audit

if necessary.

According to MOHCDGEC standards, all perinatal and maternal deaths that occur associ-

ated with facility care should be audited [17]. Among the study audits, there was no case where

there was both a maternal and perinatal death (i.e., only perinatal deaths were audited). The

audits presented in this study were conducted as the facility’s own audit activities, with a study

staff member present in the audit or drawn from clinical records of the audit. Audits were thus

conducted following Tanzania’s Maternal and Perinatal Death Surveillance and Response

(MPDSR) guidelines [10].

The comparison of HMIS-registered perinatal deaths with audits were conducted for peri-

natal deaths that occurred in the facilities from November 2016 to April 2017. Macerated still-

births were included in the validation exercise (but not in the calculation of the FPM

indicator) as they can commonly be misclassified as fresh stillbirth or newborn death and thus

might affect the quantitative validation of the outcomes. In 81% of the audits (n = 104), study

staff were present at the audit, took notes on the audit study form, and immediately after the

audit used the facility’s MPDSR form to complete the study audit form. In 19% of the audits

described (n = 24), study staff did not attend the audits, and rather used the facility staff’s rec-

ords of the audit to complete the study form.

Register data

Unlike the audits, in which perinatal death outcomes were assessed at individual level, the FPM

indicator was designed to be calculated using aggregate data from the HMIS. To obtain all neces-

sary information for calculation of the FPM indicator, study staff modified the HMIS maternity

ward register (called MTUHA Book 12) of the study facilities. Two new columns were added

manually: device used for fetal heart rate (FHR) assessment (specifying Pinard stethoscope or

Doppler) and FHR in beats per minute (BPM) recorded on admission. Neither of these data ele-

ments are currently captured in the Tanzanian HMIS in a form reportable into DHIS2.

At the end of each month, a trained research assistant extracted this information from the

maternity register using a study data collection form. This information was obtained for each

full month that the study intervention period was conducted. The aggregated data were used

to calculate the FPM rate for each facility.

Maternity register data

The facility staff entered data on FHR and device used to assess FHR, and study staff regularly

checked these data during the study. The register also collected information on birth outcome

that was used for both the audit validation exercise as well as the FPM indicator calculation.

To keep the indicator calculation feasible, the FPM indicator did not include gestational age

(not included in the register) or a birthweight cutoff. Multiples were counted as multiple new-

borns. Data from the maternity register for the 6-month study period were extracted into the

study’s aggregate data extraction forms monthly.

Sampling and audit eligibility

For the HMIS classification (the “test” condition) to accurately detect newborn death, macer-

ated stillbirth or fresh stillbirth on audit (the “gold standard” condition) with a minimum of

85% accuracy (i.e., sensitivity), a potential effect size of any short-term intervention +/- 7%,

and within a pre-established alpha of +/- 0.05% significance, a required sample size of 106

“pairs” of HMIS registered and audited perinatal deaths was used.

Validating a measure for facility perinatal mortality in Tanzania
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Existing sources of data available in 2015 and co-investigator expert consensus were used to

arrive at a estimate of baseline facility perinatal mortality of 12 per 1000 total deliveries. We

used the following information and assumptions: census data showed Tanzanian neonatal

mortality was 26/1000 births [15], roughly 50% of Tanzanian deliveries occurred in facilities

during the 2015 calendar year [13], and approximately 50% of perinatal mortality could be

expected to be documented in facilities. Thus, concluding that 12/1,000 deliveries was a con-

servative estimate of less than 50% of the perinatal mortality, we applied this estimated rate to

the power calculation to yield an estimated 8,830 births needed to obtain the required 106

“pairs.” Assuming that baseline delivery figures would remain steady throughout the study

period, the 10 study facilities included were expected to record approximately 9,050 births

over the 6 months of the study, which allowed room for practice-based error (e.g., some new-

borns would be delivered without having FHR measured and recorded).

Quality assurance of audits

All perinatal death audits included in the study were assessed for quality (clarity of recording,

completeness and soundness of conclusions) by two medical doctors, one based in Kagera

(BN) and one based in Baltimore (MCJ), before inclusion in the study analysis. A total of 15

audits were excluded because of missing information.

Training and supervision

Research assistants for the study were nurses or nurse-midwives with related training and/or

experience in research. Research assistants attended an initial four-day training on research

ethics, study procedures, including best practices for attending audits, extracting data from the

HMIS, using the hand-held Doppler device, and observing and interviewing health care pro-

viders. This training also included an orientation to data collection tools and standard operat-

ing procedures. A regional study coordinator conducted on-site and remote supervision of

research assistants during the data collection period.

Health care providers in the maternity ward were trained to use the Doppler for admission

to maternity services, appropriate case management practices when an abnormal FHR was

detected and enter the information into the facility maternity register. The provider training

took half a day and occurred on-site in the study facilities. Provider competency in using the

Doppler and register was assessed using a pre-tested, standardized training protocol and

observed structured clinical examination (OSCE) for skills in admission to labor and FHR

measurement and knowledge assessment. We invited all of a facility’s health care providers

with admitting privileges to participate in the study training. Following training, each study

health facility was equipped with two hand-held Doppler devices, to be used during the admis-

sion to maternity services to assess fetal heart tones. Other uses of these Doppler devices in the

maternity ward, for instance intermittent monitoring throughout labor, may have occurred

but were not the subject of this study and thus no information was collected on broader clini-

cal use of the Doppler.

Data collection

Data were collected between November 2016 and April 2017. One research assistant was

assigned to two health facilities and supervised completion of the register data, attended peri-

natal death audits, encouraged facility staff to use the Doppler device, and extracted data from

the maternity register. The study staff also worked to bring perinatal deaths to the attention of

facility administrators so that the MPDSR audits could be scheduled.

Validating a measure for facility perinatal mortality in Tanzania
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Study staff regularly assessed the working condition of the Doppler at the facilities,

addressed any technical problems using the Doppler, and encouraged facility staff to use Dop-

plers for every admission to maternity services. Over the course of the study, a few staff who

had not been present during study training worked in admissions. Some staff preferred using

the Pinard stethoscope rather than the newly provided Doppler to measure FHR.

Definitions

This study tested the feasibility and validity of a user-friendly facility measure of pre-dis-

charge perinatal mortality (occurring within the health facility). Given the facility-based

nature of the study, our study definitions of perinatal death outcomes differ slightly from

both the Tanzanian definitions and those described by WHO in their 2016 guidance [20].

The definitions we used in the study are most similar to the 2009 WHO-proposed indica-

tor, which is called “intrapartum and very early neonatal death rate.” The definition of

WHO’s indicator is “intrapartum and newborn death within the first 24 hours of life”

(numerator) and “all women giving birth in the facility in the same period (denominator)

[8].” The major difference between the 2009 WHO indicator and the one tested in the

study is that we have used “death before discharge” in the numerator rather than “death

within 24 hours” and “women admitted with a FHR detected” rather than all women giv-

ing birth in the facility for the denominator. In the WHO indicator, it is recommended

that neonates weighing less than 2,500 grams be excluded from the numerator if data

allow. Another indicator described by Measure Evaluation was also called intrapartum

and very early newborn death rate, but excluded newborns weighing 2,500 grams or less

[16]. The FPM indicator we calculated did not have a birthweight limit and did not con-

sider gestational age. This was due to feasibility because we wanted health care providers

or administrators to easily calculate the indicator. The study definitions used, compared

to WHO and Tanzanian definitions, are summarized in Table 1.

HMIS maternity register variables. We used the HMIS maternity ward register

(MTUHA Book 12) variable to establish the register-recorded perinatal outcome. Numbers of

stillbirths were taken from the register from a section in the register called obstetric problems,

birth outcomes and condition of the mother and newborn at discharge (Matatizo ya mimba,
Matokeo ya Uzazi na Hali ya Mama na Mtoto) and the column listing fresh stillbirth/macer-

ated stillbirth. Condition of mother and child at discharge from the facility (Hali ya Mama na
Mtoto wakati ya kuruhusiwa kutoka kituo cha huduma za afya), which tracked relevant data in

three columns (child alive/dead; date of discharge or death; and cause of death), was utilized to

identify cases of very early newborn death.

Audit. The study audit form, based on Tanzania’s national MPDSR form with the addi-

tion of a limited number of variables fromWHO’s perinatal death audit form, and the pres-

ence of absence of fetal heart tones at admission, was used to collect and analyze data for the

“gold standard."

Data management. Study forms (audit forms and monthly aggregated data extraction

forms) were collected on paper and subsequently entered by a data clerk into a password pro-

tected, web-based CommCare database. The database contained several range and value

checks for quality and had drop-down menus with standardized values.

Analysis. For the analysis of register data compared to audit data (indicator validation),

we calculated the sensitivity and specificity of the register to correctly detect audit (gold stan-

dard) perinatal outcomes. We conducted descriptive statistics on the data extracted from

HMIS registers. Data were exported from CommCare and analyzed in SPSS v24 (IBM, Austin

Texas).

Validating a measure for facility perinatal mortality in Tanzania
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Ethical oversight

This study was submitted to the Johns Hopkins Bloomberg School of Public Health Institu-

tional Review Board (IRB) and was determined to be exempt (JHU IRB #00007059). The study

was approved by the Tanzania National Institute of Medical Research (NIMR) IRB (NIMR/

HQ/R.8a/vol.IX/2219).

Results

Service provision and perinatal outcomes in the study

A total of 9,687 women were admitted to the maternity services in the study facilities from

November 2016 to April 2017 (Table 2). Of these, 9,411 (97%) had FHR assessed upon

admission. A total of 326 perinatal deaths were recorded, including 76 fresh stillbirths, 99

macerated stillbirths and 151 newborn death. The crude rate of perinatal deaths (includ-

ing macerated stillbirths, with all admissions as a denominator, not adjusted for multi-

ples) was 3% (326 deaths of 9,687 admissions). The perinatal mortality rate was 34 per

1,000 live births.

Table 1. Study definitions compared to national and international definitions.

Study terminology and definition Tanzania terminology and
definition

WHO terminology and definition

Intrapartum and Very Early Newborn Deaths

Facility intrapartum and pre-
discharge neonatal deaths:
Intrapartum stillbirths and newborn
deaths that occur before discharge
from facility (excluding macerated
stillbirth)

Perinatal death (no exact equivalent
definition):
Death of a fetus from 28 weeks of
gestation to 7 completed days of life
including stillbirths (macerated and
fresh) a

Intrapartum and very early newborn
death rate: Proportion of births that
result in newborn death or
intrapartum death (fresh stillbirth)b

Facility Perinatal Mortality (FPM)

Perinatal death that occurs in the
facility setting (woman admitted
with a FHR detected, discharged
with neonate deceased)

No equivalent definition No equivalent definition

Very Early Newborn Death Early Neonatal Death Very Early Newborn Death

Perinatal death recorded in
maternity register as live birth for
which a perinatal death audit was
conducted OR Perinatal death
classified by perinatal death audit as
live birth, dead at discharge from
facility

Death within 24 hours of delivery Death within 24 hours of delivery

Fresh stillbirth

Perinatal death where woman was
admitted with a FHR detected and
baby was born dead OR Perinatal
death classified by perinatal death
audit as fresh stillbirth

Stillbirth occurring intrapartum,
with skin still intact, implying death
less than 12 hours before delivery,
with added criteria of weight more
than 1000 g, and being born after
more than 28 weeks’ gestation, and
excluding those with severe lethal
congenital abnormalities a

Stillbirth occurring after onset of
labor and before birth (intrapartum)
with a fresh or non-macerated
appearance of the skin.

a MOHCDGEC, Tanzania, 2015, Maternal and Perinatal Death Surveillance and Response.
bWHO. 2009. Monitoring emergency obstetric care: a handbook.

https://doi.org/10.1371/journal.pone.0201238.t001
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HMIS and audit comparisons

A total of 128 perinatal deaths (macerated stillbirths, fresh stillbirths and newborn death) were

examined as audits compared to HMIS-registered perinatal outcomes in the study facilities

during the study period (Table 3). Audits were conducted at every facility in the study. The

number conducted correlated to the number of perinatal deaths at that facility, meaning audits

were not evenly distributed across facilities. The range was 2–32, and median of 6 audits con-

ducted per facility. Although the audits included macerated stillbirths, these were not included

in the FPM indicator calculation because a macerated stillbirth would have occurred before

admission to the facility, and would have been unaffected by care received at the facility level.

Macerated stillbirths were, however, included in the sensitivity and specificity calculations to

address the commonly-observed potential for misclassification of macerated and fresh

Table 2. Overview of maternity services and outcomes in facility perinatal mortality study facilities, November 2016 –April 2017.

Total Regional
Hospital

District Hospitals Health Centers

Regional
Hospital A

District
Hospital A

District
Hospital B

District
Hospital C

District
Hospital D

District
Hospital E

District
Hospital F

Health
Center A

Health
Center B

Health
Center C

Service provision

Admissions 9,687 2,383 740 825 662 339 1,240 1,647 933 201 717

Vaginal deliveries 7,888 1,999 655 622 483 223 910 1,346 841 185 624

Cesarean
deliveries

1,864 429 128 214 197 116 357 322 0 0 101

Perinatal outcomes

Newborn death 151 71 15 16 4 6 8 27 2 1 1

Fresh stillbirths 76 29 4 2 6 4 22 7 1 0 1

Macerated
stillbirths

99 36 2 7 6 6 8 26 1 1 6

Total stillbirths 175 65 6 9 12 10 30 33 2 1 7

Total perinatal
mortality�

326 136 21 25 16 16 38 60 4 2 8

FHR Assessment

Women
admitted, FHR
assessed

9,411 2,379 740 662 661 339 1,189 1,594 932 198 717

�Total perinatal mortality = newborn deaths + total stillbirths

https://doi.org/10.1371/journal.pone.0201238.t002

Table 3. Perinatal death audits in the FPM study.

Audits

Newborn death (death before discharge) 44

Macerated stillbirth 41

Fresh stillbirth 43

Total audits conducted 128

Average number of days from death to audit (range)� 16.4 (SD 14.4; median 11.5; range 0–59)

Audits conducted with study staff present 104 (81.3%)

Audits included after rigorous retrospective review 24 (18.7%)

�Of 98 audits with adequate information.

https://doi.org/10.1371/journal.pone.0201238.t003

Validating a measure for facility perinatal mortality in Tanzania

PLOSONE | https://doi.org/10.1371/journal.pone.0201238 July 27, 2018 9 / 17



C
H

A
P

T
E

R
 3

TRAC
KIN

G
 FAC

ILITY-BA
SED

 PERIN
ATA

L D
EATH

S

38

stillbirth. Of the 128 perinatal death audits, 104 were observed by research team members and

24 were retrospectively reviewed.

Perinatal death outcomes from the maternity register were compared with perinatal death

outcomes from the associated facility perinatal death audit (Table 4). In only one case, the out-

come differed. In this case, a perinatal death listed as fresh stillbirth in the HMIS was deter-

mined in the audit to be a newborn death.

The sensitivity and specificity of HMIS register data to predict the gold standard audit out-

comes was calculated. All outcomes (fresh stillbirth, macerated stillbirth, and newborn death)

had high sensitivity and specificity values (Table 5). The sensitivity (probability of stillbirth or

newborn death in the register given that it was classified as such in the audit) was 95.7%, 100%

and 97.8% for fresh stillbirth, macerated stillbirth and newborn death, respectively. The speci-

ficity (probability of not stillbirth or not newborn death in the register given that it was classi-

fied as such in the audit) was 98.8%, 100% and 97.7%, for fresh stillbirth, macerated stillbirth

and newborn death, respectively.

Facility perinatal mortality indicator

The proposed facility perinatal mortality indicator is designed to help facilities assess perinatal

deaths that occur in the facility setting, using HMIS data. The indicator is defined as follows:

Fresh stillbirthþ very early newborn death
All admissions with FHR detected

The FPM indicator by facility during the 6-month study period is presented in Table 6.

FPM rates varied from 0.3% to 4.2% (Table 6). Regional and district hospitals had consistently

higher FPM indicator rates compared to the health centers.

Fig 1 shows an example of applying the indicator to track facility-based intrapartum still-

birth and newborn death, using data from one of the study health facilities.

Table 4. Outcomes of the perinatal death audit compared to outcomes recorded in register.

Audit Perinatal Death Classification

Newborn
death

Fresh
stillbirth

Macerated
stillbirth

Total

Register Perinatal Death Classification Newborn death 44 0 0 44

Fresh stillbirth 1 45 0 46

Macerated stillbirth 0 0 43 43

Total 45 45 43 133

https://doi.org/10.1371/journal.pone.0201238.t004

Table 5. Sensitivity and specificity of perinatal death outcomes in HMIS register to predict perinatal death outcomes of audit.

OUTCOME Fresh Stillbirth Macerated Stillbirth Newborn Death

Prevalence 95% CI Prevalence 95% CI Prevalence 95% CI

Prevalence Pr(A) 35% (27% -
43.6%)

31% (23% -
39.7%)

34% (26–42.8%)

Sensitivity [probability of stillbirth or newborn death in register given it is
classified so in the audit]

Pr
(+|A)

95.7% (85.2% -
99.5%)

100% (91.4% -
100%)

97.8% (88.2% -
99.9%)

Specificity [probability of not stillbirth or not newborn death in the register
given it is classified so in the audit]

Pr
(-|N)

98.8% (93.7% -
100%)

100% (96% -
100%)

97.7% (91.9% -
99.7%)

https://doi.org/10.1371/journal.pone.0201238.t005

Validating a measure for facility perinatal mortality in Tanzania
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Discussion

This study was designed to provide a practical method for measuring perinatal mortality

occurring within health facilities, which can be calculated using HMIS data. Tracking rates of

facility-based perinatal mortality can inform quality improvement initiatives at facilities, and

can guide management decisions, for example, helping district authorities prioritize which

facilities get additional support to improve intrapartum care. The calculation is most useful

when stillbirth outcome classification is highly accurate. To establish the indicator validity, we

assessed the sensitivity and specificity of HMIS data and found both of these to be high.

The high level of agreement between perinatal death outcomes in the HMIS register and the

audits was encouraging because it suggested that the FPM indicator calculation is relatively

accurate and thus potentially useful for measuring facility-based perinatal death. However, high

accuracy of classification of perinatal death outcomes has not been reported consistently across

the literature. In Ghana, a study assessing the effectiveness of visual classification of perinatal

death found that one-third of fresh stillbirths were reported as macerated, and half of the macer-

ated stillbirths were described as fresh, causing the authors to question whether appearance (the

method of classification generally used in Tanzania) is an accurate proxy for pre-partum versus

intrapartum death [21]. In Tanzania, a similarly high level of misclassification of perinatal death

became evident when an intervention to improve newborn resuscitation unexpectedly resulted

in a reduction in fresh stillbirth, indicating that health care providers had been mistakenly clas-

sifying newborn deaths as fresh stillbirths [20]–perhaps from bias, perhaps due to error. The

benefit of the proposed indicator is that errors in classification between fresh stillbirth and new-

born death will not change the value as both are captured in the numerator. Indeed, we note

that in our findings, the one perinatal death that was misclassified in the register was a fresh still-

birth that was determined by audit to be newborn death. This misclassification would not have

affected the FPM indicator values upon calculation.

The MPDSR was established in Tanzania in 2006 to promote a culture of quality in the

health facility setting, where “every maternal (and perinatal) death counts and needs to be

investigated [17].” The Ministry recognized in the MPDSR guidance that misclassification of

perinatal deaths is common [17]. In 2016, WHO issued new guidance on perinatal death

audits [22], along with clarification about classification of perinatal death [23]–both of these

Table 6. Facility perinatal mortality indicator by facility, November 2016 –April 2017.

Facility Fresh stillbirths Newborn deaths Women admitted with FHR assessed FPM Indicator calculation FPM %

Regional Hospital

Regional Hospital A 29 71 2379 29þ71
2379

¼ 0:042 4.2%

District Hospitals

District Hospital A 4 15 740 4þ15
740

¼ 0:026 2.6%

District Hospital B 2 16 662 2þ16
662

¼ 0:027 2.7%

District Hospital C 6 4 661 6þ4
661

¼ 0:015 1.5%

District Hospital D 4 6 339 4þ6
339

¼ 0:029 2.9%

District Hospital E 22 8 1189 22þ8
1189

¼ 0:025 2.5%

District Hospital F 7 27 1594 7þ27
1594

¼ 0:021 2.1%

Health Centers

Health Center A 1 2 932 1þ2
932

¼ 0:003 0.3%

Health Center B 0 1 198 0þ1
198

¼ 0:005 0.5%

Health Center C 1 1 717 1þ1
717

¼ 0:003 0.3%

Total 76 151 9,411 76þ151
9411 ¼ 0:024 2.4%

https://doi.org/10.1371/journal.pone.0201238.t006

Validating a measure for facility perinatal mortality in Tanzania
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are useful resources for planning training, which may be potentially incorporated into ongoing

pre- and in-service education. Tanzania’s 2015 MPDSR guidelines do not include an example

for calculating facility level rates of perinatal mortality [17]. Joining training for misclassifica-

tion with training on how to calculate the FPM indicator may be useful for overall quality

improvement processes in facilities. The training and competency assessment for health care

providers associated with this study, which covered use of the Doppler and recording and clas-

sification of perinatal deaths, was conducted on-site and took 3–4 hours.

Existing measures to track perinatal mortality are not very specific. For example, facilities

can look at a crude rate of perinatal deaths out of all admissions; in the case of our study facili-

ties this was 3% (326 deaths of 9,687 admissions). A study at Tanzania’s Kilimanjaro Christian

Medical Center hospital found a rate of 3.5% [24]. This rate, being out of all admissions, may

include women admitted with a macerated stillbirth. This dilutes the value of the measure to a

facility administrator, as a fetal death that occurred before admission to the health facility has

no relation to the quality of care at that facility. The proposed indicator allows facilities to have

a specific assessment of the type of deaths that could potentially be averted with high quality of

care.

WHO guidance cautions against calculating case fatality rate for time periods when the

number of deaths is too small for a stable calculation [25]–this will hold true for the FPM indi-

cator as well. It may be advisable for facilities with few perinatal deaths to calculate the indica-

tor on a quarterly or even annual basis for increased stability of the indicator. More

investigation is needed to refine the application of the indicator. Questions to answer include

at which level levels of perinatal mortality is a stable rate produced and how frequently should

the indicator be calculated, timing of calculation, the appropriate FPM rate at various levels of

the referral chain, and expected timing and level of reductions of FPM given quality improve-

ment. All of these questions will benefit from facilities carefully documenting their experiences

as they apply the FPM indicator.

The use of HMIS data has many benefits, including that it is readily available in all public

health facilities. However, there are drawback to HMIS data, the major one being complete-

ness, as shown by an assessment in Kenya that documented real challenges to application of

DHIS2 data for decision making based on incompleteness [19]. Calculation of this indicator to

track facility-based perinatal mortality should include efforts to improve quality of HMIS data,

as well as a realistic assessment of the quality and completeness of these data. This indicator

has deliberately simple numerator components to make the indicator more accessible to health

facility staff. Additionally, these will hopefully reduce necessary modifications to HMIS.

Calculating the FPM indicator requires consistent assessment and recording of FHR upon

admission to maternity services. In our study’s procedures, FHR upon admission was verified

using a hand-held Doppler device. However, the FPM indicator could be calculated with either

a hand-held Doppler or a Pinard stethoscope. The diagnostic accuracy of hand-held Doppler

compared to the Pinard stethoscope for measuring FHR has not yet been reported. Addition-

ally, there is no information in the literature about the extent to which Doppler versus Pinard

stethoscope is used in Tanzania. Our experience with both devices leads us to recommend

Doppler for assessment of FHR upon admission because of reliability (the Doppler reads out

the FHR digitally) and end-user experience (the FHR is audible to the mother and provider).

We found the introduction of Doppler to be feasible requiring a 3–4 hour training of health

care providers, highly acceptable for routine use by health care providers, and the Doppler

device to be robust during daily use.

The indicator must be considered in context. The FPM indicator tested in this study is

intended to support analysis of a single facility’s trends in perinatal mortality over time, rather

than comparing different facilities. This is because differences in levels of care and the client

Validating a measure for facility perinatal mortality in Tanzania
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base may significantly contribute to overall levels of mortality within the facility. For example,

Fig 1. Case study calculating facility perinatal mortality indicator.

https://doi.org/10.1371/journal.pone.0201238.g001

Validating a measure for facility perinatal mortality in Tanzania
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a facility that has a geographically remote catchment area may have more women who have

experienced significant delays in reaching the facility, poorer fetal condition upon admission,

and higher perinatal mortality at that facility compared to another. Our study was not sampled

to detect differences in FPM rate at different levels of health facility. However, differences

emerged, with hospitals having higher levels compared to health centers, and the regional hos-

pital having the highest level. This is likely due to higher-level facilities handling more high-

risk cases and obstetric emergencies. Because of this lack of comparability across facilities, this

indicator is not suited to serve as a national or an international standardized measure of peri-

natal mortality. Although the FPM indicator as tested in this study was primarily intended to

support analysis of a single facility’s trends in perinatal mortality over time, in the longer term,

this indicator may have strong utility at the sub-national level, and may be useful to incorpo-

rate into DHIS2.

This study methodology—using perinatal death audit as a tool to validate perinatal deaths

recorded in the HMIS—is particularly timely given a recent push to increase the use of

MPDSR to improve quality of maternal and newborn health care in Tanzania [17]. All of the

study facilities received support from the USAIDMaternal and Child Survival Program to

improve perinatal death audits—both for the study as well as ongoing programmatic support.

Facility-level perinatal death audits are not easy for health facilities to perform, as highlighted

by a recent editorial on the challenges of the rollout of WHO’s MPDSR guidance [26]. A quali-

tative study in Tanzania documented related challenges, particularly pertaining to perinatal

death reviews [27]. The challenges around conducting perinatal death audits were apparent in

our study. Study fieldwork notes indicated that audits were challenging for health facilities to

plan, schedule and conduct, mainly due to shortages of health facility staff. Not all perinatal

deaths that occurred in the study health facilities during the study period were audited,

although they should have been. The mean time for audits to be conducted was 16 days after

the death occurred, which is over twice the time frame recommended by the Ministry [17].

The study thus confirmed reported challenges, but also provided an example of how audits can

be improved, and can produce useful information for improving quality of care.

This study had some limitations. By using facility-run perinatal death audits, the gold stan-

dard audit was practically the highest available standard that could be used in the study setting.

However, these facilities had all had training and support in conducting MPDSR audits, and

study staff were present in most audits and had a formative rather than observational role.

Research staff were unable to attend all audits that occurred in the study health facilities during

the study period. The roughly 20% of audits that were included in the study although study

staff were not present at the audit were only included if they were legible, fully documented,

complete, and came to clinically sound conclusions. All audits included in the study were

checked by two medical doctors for quality: audits deemed to be of poor quality were

excluded.

Low birth weight and preterm infants have higher mortality. By not including gestational

age or a birthweight, we acknowledge that the tested FPM indicator is less sensitive to poten-

tially preventable deaths, as preventing these deaths may either be harder or dependent on the

sophistication of care at the facility. In facilities where it is feasible to stratify neonates by birth-

weight or gestational age, this is recommended. Future studies may wish to investigate causa-

tion between intervention and reductions in facility-based mortality, as well as examining time

frames for expected changes based on data-driven assumptions about the intervention and

environment.

This study audited all perinatal deaths reported in the study facilities in the study period,

including macerated stillbirth, fresh stillbirth and very early newborn deaths. However, future

Validating a measure for facility perinatal mortality in Tanzania
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studies may wish to focus solely on fresh stillbirth and newborn deaths because these have a

more direct bearing on quality of intrapartum care.

Conclusion

This study found a high level of sensitivity and specificity of perinatal deaths recorded in the

HMIS registers in the study facilities compared to gold standard audits. The high sensitivity

and specificity allowed for our conclusion that calculation of the facility perinatal mortality

indicator (fresh stillbirth and very early newborn death divided by all women admitted to

maternity services with FHR detected and recorded) is a valid and meaningful measurement

for facilities to calculate and track in relation to quality improvements. This indicator is an

important new tool for facilities to use to monitor improvements in quality of intrapartum

care and the resulting reduction in preventable facility-based perinatal mortality.
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Abstract

Background: Newborn resuscitation is a life-saving intervention for birth asphyxia, a leading cause of neonatal
mortality. Improving provider newborn resuscitation skills is critical for delivering quality care, but the retention of
these skills has been a challenge. Tanzania implemented a national newborn resuscitation using the Helping Babies
Breathe (HBB) training program to help address this problem. Our objective was to evaluate the effectiveness of
two training approaches to newborn resuscitation skills retention implemented across 16 regions of Tanzania.

Methods: An initial training approach implemented included verbal instructions for participating providers to
replicate the training back at their service delivery site to others who were not trained. After a noted drop in skills,
the program developed structured on-the-job training guidance and included this in the training. The approaches
were implemented sequentially in 8 regions each with nurses/ midwives, other clinicians and medical attendants
who had not received HBB training before. Newborn resuscitation skills were assessed immediately after training
and 4–6 weeks after training using a validated objective structured clinical examination, and retention, measured
through degree of skills drop, was compared between the two training approaches.

Results: Eight thousand, three hundred and ninety-one providers were trained and assessed: 3592 underwent the
initial training approach and 4799 underwent the modified approach. Immediately post-training, average skills
scores were similar between initial and modified training groups: 80.5 and 81.3%, respectively (p-value 0.07). Both
groups experienced statistically significant drops in newborn resuscitation skills over time. However, the modified
training approach was associated with significantly higher skills scores 4–6 weeks post training: 77.6% among the
modified training approach versus 70.7% among the initial training approach (p-value < 0.0001). Medical attendant
cadre showed the greatest skills retention.

Conclusions: A modified training approach consisting of structured OJT, guidance and tools improved newborn
resuscitation skills retention among health care providers. The study results give evidence for including on-site
training as part of efforts to improve provider performance and strengthen quality of care.

Keywords: Newborn resuscitation, Birth asphyxia, Newborn health, Skills retention, On-the-job training, Helping
babies breathe, Tanzania, Low-income countries
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Background
The world has made remarkable progress over the past
two decades in reducing child mortality, however, the
pace was insufficient to universally achieve Millennium
Development Goal 4, or the reduction of under-five
mortality by two-thirds. Only about a third of countries,
including Tanzania, was able to achieve this target [1].
The decline in neonatal mortality has been slower than
that of post-neonatal under-five mortality and has only
dropped from 21 per 1000 to 20 per 1000 [2]. To
achieve the Sustainable Development Goal of reducing
neonatal mortality to 12 per 1000 live births or lower,
we must end preventable deaths. Birth asphyxia remains
the leading cause of newborn mortality and accounts for
nearly 900,000 neonatal deaths annually [3].
Strengthening the capacity of health workers to pro-

vide newborn resuscitation is critical to reducing new-
born deaths. In response to this challenge, the American
Academy of Paediatrics and other partners developed
the Helping Babies Breathe (HBB) curriculum [4] to
teach providers how to respond to asphyxiated new-
borns with life-saving measures. The HBB course utilizes
simulation like many other life-saving skills courses [5].
In addition to acquiring initial competency, retention of

skills over time is extremely important. Retention of
knowledge and clinical skills following training, however,
has been reported as a challenge in most settings. In a sys-
tematic review of literature on newborn resuscitation
trainings, up to 50% of studies analysed demonstrated sig-
nificant performance decline over time [6]. To improve
birth asphyxia outcomes, studies of health care worker
knowledge and skills following newborn resuscitation
training indicate increased emphasis should be placed on
health care workers’ self-efficacy and mastery of newborn
resuscitation skills [7]. It has been shown in similar studies
that skills drops could happen as early as 12 weeks follow-
ing training, suggesting that stand-alone training, without
follow-up activities for trainees to practice learned skills,
may not be adequate in resource-limited settings [8, 9].
Some training programmes with no drop in skills were
characterized by having structured follow-up activities to
reinforce materials learned at primary training such as re-
fresher trainings and mentoring [6].
Tanzania has substantially reduced child mortality in

the past 10 years, but most of the decline has come after
the first month of life with neonatal mortality remaining
largely unchanged. Each year, at least 51,000 Tanzanian
newborns die, and an additional 43,000 babies are still-
born [10]. The neonatal mortality rate in Tanzania re-
mains high at 21 deaths per 1000 live births, with birth
asphyxia being one of the leading causes, contributing to
31% of deaths [11]. A 2009–2011 pilot study of HBB
within eight healthcare facilities in Tanzania produced a
47% reduction in facility-based early neonatal mortality

rate within 24 h of life [12]. These results prompted the
Tanzania Ministry of Health (MoH) to prioritize imple-
menting HBB nationwide with support from the Chil-
dren’s Investment Fund Foundation (London, UK).
The MoH and Jhpiego worked to rapidly implement a

3-year, capacity-building programme in newborn resus-
citation. Programme data to measure providers’ reten-
tion of HBB skills was analysed to assess whether
modifications to the training approach could enhance
retention of newborn resuscitation skills in Tanzania.

Methods
HBB Programme implementation
Between May 2013 and March 2015, a national HBB
training programme was implemented across Tanzania
within all public and faith-based health facilities con-
ducting deliveries in a phased region-by-region approach
across 16 of Tanzania’s 26 mainland regions [13]. The
training targeted all health cadres working in labour and
delivery rooms and obstetric theatres. From May 2013
until March 2014, an initial training approach was used
in eight regions (Pwani, Lindi, Dar, Morogoro, Iringa,
Njombe, Ruvuma, Mbeya) reaching 6724 providers.
From May 2014 to March 2015, the modified training
approach was used in eight new regions (Manyara,
Arusha, Kilimanjaro, Tanga, Singida, Kigoma, Kagera,
Mara) and reached 6480 providers.

Initial training approach
The HBB course in Tanzania followed the Helping Ba-
bies Breathe curriculum (first edition) developed by the
American Academy of Pediatrics (AAP) and its partners,
the training materials were adapted to fit the Tanzanian
context and translated into Kiswahili. The main topics of
the HBB course focused on providing knowledge and
skills in preparation for birth, routine newborn care, en-
suring breathing or ventilation by the Golden Minute,
and improving ventilation. The training objectives were
achieved through adult-learning approaches and fre-
quent hands-on practice with the NeoNatalie newborn
mannequin (Laerdal Global Health, Stavanger, Norway).
The training was implemented in a cascade approach,

with national trainers working with district-level trainers
to train facility-based health care providers. Trainings
were held at convenient centralized locations such as
primary schools and hotel conference rooms. Each train-
ing was led by a national trainer and several district
trainers and targeted 20 health care providers per hos-
pital, eight per health centre, and three per dispensary.
The 1-day trainings maintained a trainer-trainee ratio of
1:6 and a trainee-mannequin ratio for skills practice of
2:1 or 3:1. An immediate post-training assessment using
a previously validated skills checklist, or objective struc-
tured clinical exam (OSCE) tool [14], was conducted. In
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place of the AAP’s two separate HBB OSCEs A and B, the
MoH chose to utilize this single-scenario OSCE to stream-
line implementation and longitudinal evaluation of this
at-scale HBB program in a resource-limited setting.
Upon completion of the training, providers were given

HBB equipment and training materials for their facilities,
including a NeoNatalie mannequin, HBB Learner’s
Guide, HBB Action Plan poster, and HBB clinical re-
minder wall poster [4]. Initially, HBB-trained providers
were instructed and encouraged during training to use
these materials to practice their skills and conduct
on-the-job-training for peer-to-peer continuous learning
among trained providers as well as to train any labour
ward staff who had not attended the centralized training,
including newly assigned staff [13]. Providers promised
to conduct the training back at their facilities and to
keep practicing their own HBB skills. Four to 6 weeks
following the training, a national HBB trainer and a dis-
trict HBB trainer conducted joint follow-up visits with
the trained HBB providers at each facility. During these
visits, the trainers assessed whether the facility had a
dedicated space for newborn resuscitation, HBB-trained
providers in the labour ward, and the provided newborn
resuscitation supplies and equipment. The same OSCE
used during immediate post-training assessment was re-
peated; the trainers also assessed skills of both the pro-
viders who attended the HBB training session and those
who received on-the-job training. Providers who did not
perform well on the OSCE were re-instructed until they
could perform newborn resuscitation according to HBB
guidelines.

Modified training approach
During the first annual HBB programme review in Feb-
ruary 2014, results from the skills assessments immedi-
ately after initial training and 4–6 weeks after training
were reviewed. The programme implementation team
noted with concern that OSCE scores at the 4–6-week
follow-up visits were considerably lower than scores im-
mediately post-training. Additionally, the programme
found that, when trained providers returned to their fa-
cilities, there was limited self-initiated practice [13]. In
follow-up visits, supervisors learned providers had typic-
ally only provided their colleagues with a verbal report
of what had transpired in the training, and in many facil-
ities, the newborn mannequin was found unused, still in
its packaging. It was hypothesized that the drop in skills
since training was due to providers not sufficiently prac-
ticing their HBB skills after returning to their facilities.
In response to these findings, the programme introduced

a structured on-the-job training (OJT) tool (Additional file
1) to facilitate self-learning as well as peer-to-peer continu-
ous learning via hands-on HBB practice scenarios with the
NeoNatalie mannequin. A team of local and international

newborn health specialists led by the Tanzania MoH HBB
master trainers worked together between March – May
2014 to design, pre-test, and develop the Swahili-language
HBB OJT tool (S1). The tool is a 13-page, simple,
user-friendly guide designed for group practice of four crit-
ical HBB skill areas: preparation for birth, routine newborn
care, ensuring ventilation within the Golden Minute, and
improving ventilation when needed. The guide provides
instruction on organizing and conducting individual or
group practice using the NeoNatalie mannequin limited to
two patient scenarios. These two patient scenarios in-
cluded 1) preparation for birth with routine initial new-
born care (Scenario 1) and 2) resuscitation within the
Golden Minute and improving inadequate ventilation
(Scenario 2). The structured OJT approach was introduced
by orienting district trainers through a refresher training.
District trainers then included the approach in subsequent
provider trainings at the end of the 1-day HBB training
agenda, where participants were asked to indefinitely con-
tinue the OJT for their own self-learning on HBB skills as
well as for peer training. This structured guidance on con-
ducting OJT was then integrated into all subsequent train-
ings beginning in May 2014. The OJT was led by a HBB
champion (usually also a supervisor of the maternity or
RCH services), who was trained an additional day beyond
the 1-day HBB training on effective clinical teaching skills,
how to organize the sessions at the site, and identification
of skills gaps.

Implementation and monitoring of OJT
Implementation: OJT Champions (in most cases
in-charge of the labour ward) coordinated implementa-
tion and recording of OJT activities. To identify clinical
skills gaps, the champions reviewed the labor and deliv-
ery registers to triangulate APGAR scores, HBB steps
applied, and neonatal status at discharge (alive or de-
ceased). Discrepancies in the documentation by a certain
provider led to that provider being prioritized. The
champion would also note clinical skills gaps by observ-
ing delivery room care. The skills gaps identified then
drove the practice to be focused on the specific skills
needed, rather than doing a longer series of skills. In
general, providers would practice a skill for 10–15 min.
Monitoring: During the 4–6-week follow-up visits, the

assessors would review the OJT through documentation
of all facility-based OJT plans and activities in the desig-
nated register placed in the labor ward.

Data collection and analysis
Knowledge and skills assessment
At the conclusion of each training, trainers assessed
each provider’s HBB knowledge and skills using the
OSCE that was previously developed for the Tanzanian
HBB programme. A national or district trainer
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administered the OSCE to each provider individually
using the NeoNatalie newborn mannequin. The assess-
ment went through a single patient scenario, during
which the provider used a mannequin to demonstrate
competence in preparing for birth, drying thoroughly,
bulb suctioning and tactile stimulation, ventilating with
a bag-mask device, and improving inadequate ventila-
tion. (Of important note, this study was conducted prior
to the second edition of the HBB training program, in
which bulb suctioning is now recommended only in the
event of suspected airway obstruction [15]. Each of the
OSCE’s 13 items were considered essential neonatal re-
suscitation skills, and points were awarded to providers
for each successfully completed item. The items consid-
ered of greatest importance scored three points each,
whereas those of lesser importance scored one point
each. Total scores could range from 0 to 23. Providers
who achieved scores of at least 16 were rated in the
“green” category, meaning that no further clinical coach-
ing was deemed necessary before they could provide
HBB services, but they were encouraged to do continu-
ous practice back at their facility to retain the skills. Pro-
viders scoring 15 or lower (“red” category) were given
further on-site clinical coaching.
Data from the few trainees who do not provide direct

clinical care – such as hospital administrators, lab tech-
nicians, etc. – were removed from the analysis. Data
from trainees for whom there were not OSCE scores
from both immediately after training and 4–6 weeks
after training were also excluded. To help assess for dif-
ferences in skills acquisition and retention across
provider training and clinical experience, healthcare pro-
viders were categorized into three groups: nurses/mid-
wives, medical attendants (semi-trained healthcare
works often at lower-level health facilities), and other cli-
nicians (medical officers, assistant medical officers and
clinical officers).
Data analysis was conducted using Stata 14 (College Sta-

tion, Texas). Comparisons of cadre distributions were done
using χ2. Skills retention, measured through degree of skills
drop, was compared over time (baseline versus 4–6 weeks
post-training) and between the two training approaches
using t-tests. This study was approved by the institutional
review board of Partners HealthCare (Massachusetts Gen-
eral Hospital, Boston, MA, USA), the National Institute for
Medical Research (Dar es Salaam, Tanzania), and the MoH
of Tanzania (Dar es Salaam, Tanzania).

Results
Distribution of trained health care providers
Paired data from immediately post-training and 4–6
weeks after training were available from 8391 trainees
and were included in the analysis – 3592 undergoing the
initial training approach (May 2013–March 2014) and

4799 undergoing the modified approach (May 2014–
March 2015) (Table 1). Of these 8391 health care pro-
viders, half were nurses/midwives (50.0%), followed by
medical attendants (33.0%) and, lastly, other clinicians
(17.0%). There was a higher proportion of nurses / mid-
wives in the modified training compared to the initial
training and a higher proportion of medical attendants
during the initial training approach compared to the
modified training approach.

Comparison of baseline OSCE scores
When looking at all cadres combined, there was no sta-
tistically significant difference in OSCE results immedi-
ately after training between the two training approaches,
with mean scores of 80.5 and 81.3% for initial and modi-
fied training, respectively (Table 2).
The baseline scores were higher for midwives in the

modified group, while the baseline scores for medical at-
tendants were lower in the modified group. There was
no significant difference in baseline scores for the other
clinician group. Statistically higher baseline scores were
observed for stimulation and bulb suction in the modi-
fied training approach, while scores for bag-mask venti-
lation were lower. In the modified training group,
bag-mask ventilation skills were significantly lower only
among medical attendants, while nurses/midwives and
the other clinicians group had higher baseline scores in
bulb suctioning and tactile stimulation.

Assessment of skills drop within the initial training
approach
For those trained with the initial training approach,
mean scores on the 4–6 weeks follow-up assessment
were lower than the mean scores on the immediate
post-training assessment, with the overall mean score
going from 80.5 to 70.7% (Table 2). The skills drop was
statistically significant in each of the three cadre categor-
ies and for each of the HBB steps. By cadre, nurses/mid-
wives had higher skills retention as compared to medical
attendants and other clinicians. By skill, the highest
scores were seen for bag-mask ventilation and bulb suc-
tioning, while scores for tactile stimulation of the
non-vigorous newborn were much lower.

Table 1 Comparison of cadre distribution by training approacha

Cadre Initial Approach Modified Approach Total

n (%) n (%) n (%)

Nurses / midwives 1682 (46.8) 2516 (52.4) 4198 (50.0)

Medical attendants 1279 (35.6) 1492 (31.1) 2771 (33.0)

Other clinicians 631 (17.6) 791 (16.5) 1422 (17.0)

Total 3592 4799 8391
aData from participants for which we have data on the same individual at
immediate post-training and at 4–6 weeks follow-up
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Assessment of skills drop within the modified training
approach
With the modified training approach, there was a statis-
tically significant decrease in scores from immediately
after training to 4–6 weeks post-training (Table 2).
When observing skills drop by cadre, medical attendants
had greater retention of skills, whereas the category of
other clinicians had the largest drop. Among the medical
attendant cadre, the skills drop varied by skill. For suc-
tioning and stimulation, there was a significant drop,
however, for bag-mask ventilation, the scores were
slightly higher at 4–6 weeks follow-up.

Comparison of skills drop by training approach
There were statistically significant declines in skills in
both training approaches, but the decline among pro-
viders who participated in the modified training ap-
proach was significantly less than those who participated
in the initial training approach (Table 3). Medical atten-
dants had greater success in the modified training ap-
proach, preventing up to 10 points in skills drop
compared to the initial approach. Among all cadres, the

average skills drop went from 14.2 points in the initial
training approach to 10.2 points in the modified training
approach. Notably, with the modified training approach,
there was no significant fall off in bag-mask ventilation
skills. Retention of tactile stimulation skills showed less
improvement with the modified approach compared to
retention of bulb suction and bag-mask ventilation
skills.

Discussion
Participants trained in the initial and modified training
approaches displayed similar acquisition of HBB skills,
as shown by statistically equivalent scores immediately
after training. Nurses/midwives and the cadre of other
clinicians obtained higher scores compared to those of
medical attendants. Skills were also generally higher for
bulb suctioning and bag-mask ventilation and lower for
tactile stimulation of the non-vigorous newborn.
In assessments conducted 4–6 weeks after training,

skills drops were observed among participants in both
training approaches, and this drop occurred in all three
critical skills: bulb suctioning, stimulation, and bag-mask

Table 2 Mean OSCE scores and standard deviations in initial and modified training groups – immediately after training and 4–6
weeks after training

Initial training group Modified training group P-value***

Immediately
post-training

4–6 weeks
post-training

P-value* Immediately
post-training

4–6 weeks
post-training

P-value**

Overall scores

All 80.5 (79.8–81.2) 70.7 (69.9–71.5) < 0.01 81.3 (80.7–81.9) 77.6 (77.0–78.3) < 0.01 0.07

Nurses / midwives 82.7 (81.7–83.7) 74.9 (73.8–76.0) < 0.01 84.8 (84.0–85.5) 80.7 (79.8–81.5) < 0.01 < 0.01

Medical attendants 76.6 (75.4–77.9) 65.1 (63.7–66.5) < 0.01 74.2 (73.0–75.3) 72.5 (71.3–73.8) 0.02 < 0.01

Other clinicians 82.5 (80.9–84.1) 70.7 (68.7–72.7) < 0.01 83.9 (82.5–85.2) 77.7 (76.0–79.3) < 0.01 0.19

Suctioning

All 86.8 (85.7–87.9) 75.4 (74.0–76.8) < 0.01 89.4 (88.5–90.3) 84.9 (83.9–85.9) < 0.01 < 0.01

Nurses / midwives 88.8 (87.3–90.3) 80.2 (78.3–82.0) < 0.01 91.8 (90.7–92.9) 87.5 (86.2–88.8) < 0.01 < 0.01

Medical attendants 84.3 (82.3–86.3) 70.1 (67.7–72.6) < 0.01 84.5 (82.7–86.4) 81.3 (79.3–83.3) < 0.01 0.87

Other clinicians 86.8 (84.2–89.5) 73.4 (70.0–76.8) < 0.01 91.0 (89.0–93.0) 83.4 (80.8–86.0) < 0.01 0.01

Stimulation

All 66.0 (64.4–67.5) 51.8 (50.1–53.4) < 0.01 70.3 (69.0–71.6) 60.0 (58.6–71.6) < 0.01 < 0.01

Nurses / midwives 68.3 (66.0–70.5) 56.7 (54.3–59.1) < 0.01 74.5 (72.8–76.2) 64.8 (63.0–66.7) < 0.01 < 0.01

Medical attendants 61.1 (58.4–63.7) 44.7 (42.0–47.5) < 0.01 60.7 (58.2–63.2) 52.5 (50.0–55.1) < 0.01 0.86

Other clinicians 69.7 (66.1–73.3) 52.9 (49.0–56.8) < 0.01 74.7 (71.7–77.8) 58.9 (55.5–62.3) < 0.01 0.04

Bag-mask ventilation

All 85.4 (84.6–86.3) 79.2 (78.2–80.2) < 0.01 83.1 (82.4–83.9) 83.8 (83.1–84.6) 0.91 < 0.01

Nurses / midwives 87.7 (86.6–88.8) 82.7 (81.4–84.0) < 0.01 86.9 (85.8–87.6) 86.1 (85.0–87.1) 0.17 0.15

Medical attendants 81.4 (79.9–82.9) 74.3 (72.4–76.1) < 0.01 76.1 (74.5–77.6) 79.3 (77.7–80.8) 1.00 < 0.01

Other clinicians 87.5 (85.7–89.3) 79.7 (77.3–82.2) < 0.01 85.1 (83.3–86.8) 85.5 (83.6–87.3) 0.62 0.06
*P-value: Comparison of scores immediately post-training and 4–6 weeks post-training among initial training group
**P-value: Comparison of scores immediately post-training and 4–6 weeks post-training among modified training group
***P-value: Comparison of immediately post-training scores among the initial training and modified training groups
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ventilation. Similar findings of fall off in skills over time
have been seen in other studies [6, 15]. Some studies
have indicated that skills drops could happen as early as
within 3 months following structured resuscitation train-
ings [5, 7, 16]. Findings from this study add to evidence
specifically from low- and middle-income countries that
a significant fall off in skills can be identified even earlier
after initial training -- within 4–6 weeks in both training
approaches. A study from India and Kenya by Bang et
al. [17] reported on factors associated with loss of skills
post-initial training to include providers from
higher-level health facilities, having no prior resuscita-
tion training, and timing of training. Of these factors,
lack of prior training in newborn resuscitation could
apply to our study since this was the first time HBB was
being rolled out in intervention health facilities.
However, this natural fall off in provider-level skills

can be effectively addressed. Follow-up OSCE scores in
the modified training approach show improved skills re-
tention among every healthcare cadre, with the most
dramatic attenuation in skills drop occurring among
medical attendants who were expected to have had less
exposure to newborn resuscitation skills based on their
regular roles compared to clinicians and midwives. This
kind of improved performance across cadres after HBB
training was reported in another study in Honduras [18].

A systematic review showed that simulation and re-
fresher training improve skills retention [6]. This reveals
that there are ways of making skills last longer with
modification in training approaches. We hypothesize
that the reduced skills drop in the modified training
group was mainly due to the introduction of a modified
training approach which included structured OJT tools
and supervision. Another study in Honduras showed
similar improved retention of skills from monthly prac-
tice [19]. A study from India and Kenya demonstrated
that providers could retain almost universal knowledge
but not skills following an initial HBB training [17],
whereas providers could retain bag-and-mask skills 6
months after training by instituting follow on activities
in Nepal [20]. Accordingly, the structured guide was de-
signed to reinforce self-directed, repetitive practice of
HBB skills at the workplace. The OJT included clearly
defined learning outcomes and directed providers to
have regular practice of skills through simulation, which
are other attributes that have been reported to facilitate
learning [5]. These factors were absent from the design
of the initial training approach, which despite providing
instructions for participants to continue practicing with
simulation, lacked any structured tool to reinforce that
behaviour. Our findings also support the importance of
workplace-based practice, consistent with other pub-
lished work [6, 21] as well as repeated exposure to learn-
ing interventions to improve knowledge and skills
retention [22].
Previous studies have noted the challenges of linking

skills demonstration with improved practice and clinical
outcomes [6, 9, 23]. Promisingly, some recent studies in
Ghana show linkages between modified training ap-
proaches such as low-dose high frequency (LDH) and
workplace-based simulation for improved skills retention
and improved clinical outcomes including newborn death
within 24 h and intrapartum stillbirth [15, 20, 24, 25].
Such interventions are appropriate to low-resource set-
tings being reported to be cost effective and presenting
value for money [26, 27]. The modified training approach
that we studied has similar characteristics to those studies
including the repetitive exposure to training, use of simu-
lation, and being conducted at the workplace. Similar
characteristics are emphasized in the second edition of
HBB that reinforces learning through practice, fosters fa-
cilitator mentoring, and promotes quality improvement
[28]. Some elements that differ may represent missing
pieces of the puzzle to ensure training programs that lead
to better outcomes, such as training in a package of care
rather than a single condition, and utilizing SMS for men-
toring and making sustainability a core feature of the
training approach [29]. Additionally, strengthening timeli-
ness, completeness and accuracy of data through training,
supervision and mentorship is a critical element to better

Table 3 Comparison of differences in skills drop between the
initial approach and the modified approach

Cadre Initial Training
skills drop

Modified Training
skills drop

P value

Overall HBB OSCE

All 9.8 (8.9–10.8) 3.7 (2.9–4.5) < 0.01

Nurses / midwives 7.8 (6.4–9.1) 4.1 (3.1–5.1) < 0.01

Medical attendants 11.6 (9.9–13.2) 1.7 (0.0–3.3) < 0.01

Other clinicians 11.8 (9.5–14.1) 6.2 (4.3–8.1) < 0.01

Suction

All 11.4 (9.7–13.2) 4.5 (3.2–5.8) < 0.01

Nurses / midwives 8.6 (6.2–11.0) 4.3 (2.7–6.0) < 0.01

Medical attendant 14.2 (11.0–17.3) 3.2 (0.5–5.9) < 0.01

Other clinicians 13.5 (9.4–17.6) 7.6 (4.4–10.7) 0.02

Stimulation

All 14.2 (12.1–16.2) 10.2 (8.5–12.0) < 0.01

Nurses / midwives 11.5 (8.6–14.5) 9.7 (7.4–12.0) 0.17

Medical attendant 16.3 (12.9–19.8) 8.2 (4.8–11.6) < 0.01

Other clinicians 16.8 (12.1–21.7) 15.8 (11.7–20.0) 0.38

Bag-mask ventilation

All 6.3 (5.0–7.5) −0.7 (− 1.8–0.3) < 0.01

Nurses / midwives 5.0 (3.4–6.7) 0.6 (− 0.7–2.0) < 0.01

Medical attendant 7.1 (4.9–9.4) − 3.2 (− 5.3 - -1.1) < 0.01

Other clinicians 7.8 (4.9–10.6) −0.4 (− 2.9–2.1) < 0.01
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study the link between clinical training, application of
practices and clinical outcomes.

Limitations
Inclusion of many participants from different regions is
a major strength of this study but also may be a limita-
tion. This is because the current study is based on the
country-level implementation of HBB in Tanzania where
health service organization and challenges may be differ-
ent from other countries even within a similar income
group. Therefore, the results should be considered in the
context of a low-resource setting where large-scale train-
ing on newborn resuscitation had not previously been
established. Since the initial and modified training ap-
proaches were implemented sequentially, the results
may have been impacted by any interim events, however,
we are not aware of any interim trainings or other po-
tential confounders. Additionally, this study did not look
at clinical outcomes due to data limitations (availability
of timely, complete and accurate data). Lastly, data on
skills retention are limited in this study to the follow-up
period of 4–6 weeks.

Conclusion
This study demonstrates that retention of HBB skills can
be significantly improved by including the contextually
structured OJT tools in HBB program. This was particu-
larly evident among medical attendants, who in many
low- and middle-income countries are the only health-
care cadre present in lower-level health facilities. It will
be useful to have study on further mastery of skills as
well as retention beyond 4–6 weeks after training. Fur-
thermore, additional studies to identify the optimal
package of OJT such as which competencies to practice,
for what duration, at what frequency, timing during the
work day, mix of provider types to do OJT together,
user-friendly tracking and reporting tools, as well as
feasibility of implementing OJT as a routine approach
can contribute to further increasing skills retention of
providers performing this life-saving intervention.
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Abstract

In Tanzania, maternal mortality has stagnated over the last 10 years, and some of the areas

with the worst indicators are in the Lake andWestern Zones. This study investigates the fac-

tors associated with institutional deliveries among women aged 15–49 years in two regions

of the Lake Zone. Data were extracted from a cross-sectional household survey of 1,214

women aged 15–49 years who had given birth in the 2 years preceding the survey in Mara

and Kagera regions. Logistic regression analyses were conducted to explore the influence

of various factors on giving birth in a facility. About two-thirds (67.3%) of women gave birth

at a health facility. After adjusting for possible confounders, six factors were significantly

associated with institutional delivery: region (adjusted odds ratio [aOR], 95% confidence

interval [CI]: 0.54 [0.41–0.71]), number of children (aOR, 95% CI: 0.61 [0.42–0.91]), house-

hold wealth index (aOR, 95% CI: 1.47 [1.09–2.27]), four or more antenatal care visits (aOR,

95% CI: 1.97 [1.12–3.47]), knowing three or more pregnancy danger signs (aOR, 95% CI:

1.87 [1.27–2.76]), and number of birth preparations (aOR, 95% CI: 6.09 [3.32–11.18]).

Another three factors related to antenatal care were also significant in the bivariate analysis,

but these were not significantly associated with place of delivery after adjusting for all vari-

ables in an extended multivariable regression model. Giving birth in a health facility was

associated both with socio-demographic factors and women’s interactions with the health

care system during pregnancy. The findings show that national policies and programs pro-

moting institutional delivery in Tanzania should tailor interventions to specific regions and

reach out to low-income and high-parity women. Efforts are needed not just to increase the

number of antenatal care visits made by pregnant women, but also to improve the quality

and content of the interaction between women and service providers.
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Introduction

Maternal mortality is one of the most daunting health challenges facing the world today [1].

Sustainable Development Goal 3 is the reduction of the global maternal mortality ratio to less

than 70 deaths per 100,000 live births by 2030 [2]. In Tanzania, which has an estimated popula-

tion of 56 million, the maternal mortality ratio remains unacceptably high, at 556 deaths per

100,000 live births in 2015–2016 [3]. There has been no notable progress over the past decade

despite the existence of proven solutions and increased support at both the national and inter-

national levels [3–5].

One important global strategy to reduce maternal and perinatal deaths in low- and middle-

income countries, such as Tanzania, is to increase the number of women giving birth in a health

facility [6–9]. Currently, less than two-thirds of births in Tanzania take place in health facilities

(63%), but the Government of Tanzania aims to reach 80% skilled birth attendance by 2020 [3].

A mid-term review of the national strategic plan to accelerate the reduction in maternal, new-

born, and child deaths in Tanzania (2008–2015) showed a disparity in skilled birth attendance

coverage across the country’s six zones, with the lowest rates in Western and Lake Zones [6].

The two regions that are the subject of this study, Mara and Kagera, are located in the Lake

Zone, in northwestern Tanzania along the western and eastern shores of Lake Victoria. The

organization of health services and infrastructure is similar in the two regions, and both have

around six health workers per 10,000 population [6]. The regions of the Lake Zone have some

of the worst maternal health indicators in the country and have been prioritized by the govern-

ment for strategic investments and interventions given their poor coverage of key reproductive,

maternal, newborn and child health (RMNCH) interventions, such as skilled birth attendance,

postnatal care, and family planning [6]. According to the 2015–16 Tanzania Demographic and

Health Survey (TDHS), 97% of women in the Lake Zone attended at least one antenatal care

(ANC) visit during pregnancy, but the institutional delivery rate was only 49.8% [3].

Researchers have identified several factors that may influence institutional delivery rates

and skilled birth attendance, although there is limited information from northwestern Tanza-

nia, particularly in Kagera and Mara. Studies have found an association between institutional

delivery rates and socio-demographic factors, including woman’s education, wealth [7–9], res-

idence [8,10,11], and parity [8,10–12]; care during pregnancy, including early antenatal care

(ANC) visits [9], number of ANC visits [11,13], ANCmessages regarding the importance of

institutional delivery [9], and counseling on and/or knowledge of danger signs of pregnancy

and labor [12,14]; and practices such as birth preparedness/complication readiness [11,14,15]

and decision making on health care [8,9,12,16].

Since 2014, the government has prioritized selected interventions in Kagera andMara regions

to improve maternal health indicators, including ANC attendance, deliveries in health facilities

with assistance from skilled providers, access to emergency obstetric and newborn care services,

and facility responsiveness to stock-outs of RMNCH commodities [6]. To support targeted inter-

ventions, our study investigated factors that are associated with institutional delivery in Kagera

andMara. We examined various socio-demographic variables, utilization and delivery of ANC

services, and male involvement. The findings can be useful in guiding the design and implementa-

tion of programs and policies to promote facility-based childbirth in northwestern Tanzania.

Materials andmethods

Study design and setting

In this study, we analyzed a subset of data from a cross-sectional household survey on knowl-

edge, practices, and coverage related to maternal and newborn health, immunization, malaria,

Factors for institutional delivery in northwestern Tanzania
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and family planning that was conducted in April 2016 by the Maternal and Child Survival

Program (MCSP) in Mara and Kagera regions in the Lake Zone of Tanzania. The aim of the

survey was to measure the existing maternal, newborn, immunization, and family health indi-

cators for the catchment population in these two regions as a baseline for the project, where

MCSP subsequently worked collaboratively with local stakeholders to implement a compre-

hensive integrated RMNCH program. The study participants were women aged 15–49 years,

who had given birth during the 2 years preceding the survey (referred to as recently delivered

women in this paper) and were members of the selected households. All study participants

from the cross-sectional household survey (1,263) were included in the analysis for this study,

except for those women (49) who did not respond to the question on place of delivery.

Sampling

The knowledge, practices, and coverage household survey used a two-stage, stratified-cluster sam-

pling design. Administratively, regions were divided into districts, which in turn were sub-divided

into wards. The Tanzania HIV/AIDS andMalaria Indicator Survey and Population Census wards

were further broken down into enumeration areas (EAs), each EA typically include about 100

households. The EAs served as the primary sampling units in the survey. EAs were selected

through the probability proportional to size method, within each urban and rural geographical

strata, based on the household size information from the latest (2012) population census.

We selected 20 recently delivered women in each EA (fixed take-size of 20) and select 32

EAs in each region. In each EA, the first household was selected at random from the generated

household list. Then additional households were systematically selected from a list of house-

holds at a calculated set interval using the rural Tanzania general fertility rate in the study area,

which was 200 per 1,000 women (the general fertility rate in rural Tanzania is 210 per 1,000

women according to the 2010 TDHS). To determine the interval for selecting households from

the list, we divided the total number of households in each enumeration area by 50.

Households were visited in sequence as they appeared in the list until 20 recently delivered

women were located, agreed to participate, and were interviewed. If more than one eligible

participant in a household consented to participate in the study, all were interviewed. How-

ever, the socio-economic status module was administered to only one respondent in the

household—ideally the eldest eligible respondent. A total of 1,263 women were interviewed

(Kagera = 629; Mara = 634). Of these, 49 women were excluded from this analysis because

they did not answer the question on place of delivery, resulting in a final sample of 1,214

women (Kagera = 612; Mara = 602).

Data collection. The survey employed a structured questionnaire developed by the Child

Survival Health Grants Program and the Maternal and Child Survival Program, which was

adapted by RMNCH technical experts to reflect the Tanzanian context. The tool included

questions on socio-demographic information, topics covered during counseling (response

options included: danger signs during pregnancy, nutrition during pregnancy, rest during

pregnancy, self-care during pregnancy, individual birth preparedness, danger signs during

delivery, postpartum family planning, postpartum danger signs for mothers, danger signs for

the newborn, initiation of breastfeeding, and exclusive breastfeeding), and services received

during ANC visits (response options included: blood pressure measured, urine test, blood test,

HIV test, TB test, syphilis test, iron tablets/syrup, drugs for intestinal worms, and anti-malarial

drugs). After the questionnaire was translated into the Kiswahili language, reviewed by local

experts, and pilot-tested with research assistants, some questions were refined to improve their

comprehensibility in Kiswahili. Data collection tools were uploaded to the CommCare HQ

mobile data collection platform on tablets.

Factors for institutional delivery in northwestern Tanzania
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A team of 30 female and male research assistants was recruited and trained on research eth-

ics, the study protocol, household sampling, informed consent, and other data collection pro-

cedures. Data were collected in face-to-face interviews conducted in Kiswahili and recorded

on password-protected tablets. Inbuilt skip patterns helped assure data quality. In addition, a

data manager reviewed the data daily and alerted study supervisors to errors so that they could

be addressed immediately.

Data analysis

The primary outcome of the analysis was the place of delivery for a woman’s most recent birth

in the last 2 years. Respondents who reported a home birth (at their own home or another’s)

were compared with those who gave birth at a health facility.

Independent variables were selected based on the literature highlighted in the introduction.

Socio-demographic variables included each woman’s region of residence, age, education, mar-

ital status, number of children, and household wealth. To measure household wealth in a non-

cash economy, we used 20 survey questions about the ownership of various items, including:

type of toilet, type of house, number of rooms and number of sleeping spaces, source of water

supply, existence of an indoor kitchen, source of fuel for cooking and energy, type and number

of domestic animals owned by household, nature of transport owned, main economic activity

for the household, and ownership of mosquito nets. All socio-economic data were based on

self-reports by the mothers or guardians in the house at the time of the survey. We used a prin-

cipal component analysis as developed by Filmer and Pritchett [17] to calculate a wealth index

based on the 20 ownership questions. Ownership questions were considered for the factor if

their score contributions to the principal component analysis were between 10% and 90%.

Five ranks of wealth index (lowest, lower, middle, higher, and highest) were used to classify the

households’ socio-economic status; then the respective factor scores were categorized and used

in the regression analysis.

Women’s utilization of the health system was assessed by the self-reported number of ANC

visits during their most recent pregnancy; women who made no ANC visits were compared

with those making one to three visits and those making at least four visits per national guide-

lines. Other indicators of the coverage and quality of ANC services were the number of services

received during ANC visits and the number of topics on which women were counseled.

Finally, we assessed women’s knowledge of danger signs during pregnancy, male partner par-

ticipation in health care decision making and ANC visits, and the number of preparations

made for the birth.

Categorical variables were presented as frequencies and percentages and Pearson’s chi

square test was used to test for differences. If the number of participants in one or more cate-

gories was less than five, Fisher’s exact test was applied. Results were considered to be signifi-

cant with a p value of� 0.05. Logistic regression was used to investigate the association

between independent variables and outcomes. The final multivariable model included all vari-

ables that were statistically significant in a bivariate analysis and that had responses from all

participants, in order to maintain the sample size used for the analysis. Thus, variables that

only applied to women who had attended ANC (e.g., number of counseling topics covered and

services received during ANC) were excluded from the final model. Clustering at the level of

the primary sampling units was adjusted by use of Huber-White sandwich errors [18]. In addi-

tion to the final multivariable model, we ran an extended multivariable model that includes all

variables, regardless of significance in the bivariate analysis and completeness of responses, in

order to observe whether there was any difference on determinants of institutional delivery;

this model was limited to women who attended ANC. Results were presented as odds ratios

Factors for institutional delivery in northwestern Tanzania
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with corresponding 95% confidence interval. All analyses were performed using STATA 14

(College Station, Texas, USA, 77845).

Ethical considerations

All study participants provided oral consent to accommodate various levels of literacy. A

research assistants read the consent form aloud in Kiswahili and answered the woman’s ques-

tions. If the woman gave her consent to participate, the research assistant wrote down her

identification number from a pre-assigned list of identification numbers and signed the form

to certify that she gave her consent. For women aged 15–17 years who had a child but was not

in union, the consent of a parent or guardian was required in addition to the woman’s own

consent for enrollment in the study. The consent procedure and its forms were approved by

both IRBs overseeing the study. Interviews were conducted by data collectors in the home in

an area that provided privacy and where no one could overhear what was said. This study was

reviewed and approved by the Johns Hopkins Bloomberg School of Public Health Institutional

Review Board and the Medical Research Coordinating Committee of the National Institute for

Medical Research of Tanzania.

Results

Socio-demographic factors, ANC attendance, and place of delivery

The 1,214 mothers in the study sample were about evenly divided between Kagera and Mara

regions. Half (53.1%) were aged 20–29, more than three-quarters (79.7%) had at least a primary

education, most (88.1%) were in union, and most (78.3%) had at least two children (Table 1).

Two-thirds (67.3%) of the women gave birth in a health facility and the rest at home. A

greater proportion of women from Kagera (75.3%) than Mara (59.1%) gave birth in a health

facility (p<0.001). The likelihood of delivering in a health facility increased significantly with

educational level (p<0.001) and household wealth (p<0.001). As parity increased, the propor-

tion of women giving birth in a facility decreased (p<0.001); 79.9% of women delivering their

first child gave birth at a facility, compared with 59.7% of women delivering their fifth or

higher child. Neither age nor marital status influenced place of delivery. A small minority of

women did not make any ANC visits (6%) and were significantly less likely to deliver in a facil-

ity than women who made at least one ANC visit.

Content and coverage of ANC visits

Most women received counseling on at least five of 11 possible topics (71.6%) and received at

least four of nine essential services (72.3%) during ANC visits. Just over half of the women

(52.3%) made four or more ANC visits. More than half of the women who attended ANC

(61.1%) said their male partner came to at least one ANC visit. Women were significantly

more likely to deliver at a facility as the number of counseling topics (p<0.001), services

received (p<0.001), and ANC visits (p<0.001) increased, or were accompanied by their male

partner to at least one ANC visit (p<0.05) (Table 2).

Knowledge of pregnancy danger signs, decision making, and birth
preparations

Among women who attended ANC services at least once, only 28.5% of women knew at least

three pregnancy danger signs. Substantial numbers of women played no role in making deci-

sions regarding their own health care (44.8%) or where to give birth (33.9%). Birth prepara-

tions were common, with 55.3% of women engaging in all four practices (Table 3).

Factors for institutional delivery in northwestern Tanzania
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Facility deliveries were higher for women who had greater knowledge of pregnancy danger

signs (p<0.001), participated in health care decision making (p<0.05), or practiced more com-

ponents of birth preparedness (p<0.001).

Multivariable logistic regression

After adjusting for all variables, including those related to ANC, five variables remained statis-

tically significant in the extended multivariable logistic regression. Institutional delivery was

independently associated with living in Kagera region (p<0.001), giving birth to a first child

(p<0.05), being in the highest wealth quintile (p<0.01), making four or more ANC visits

(p<0.01), and making birth preparations (p<0.001) (Table 4). However, this model was lim-

ited to the 1,141 women who attended ANC.

Table 1. Bivariate analysis of mother’s socio-demographic characteristics and ANC attendance, by place of delivery (N = 1,214).

Socio-demographic characteristics Number Percent distribution
(%)

Proportion by place of delivery P value

Home Facility

Total 1,214 100.0 32.7 67.3

Region

Kagera 612 50.4 24.7 75.3 <0.001

Mara 602 49.6 40.9 59.1

Age group

15–19 155 12.8 27.1 72.9 0.150

20–24 356 29.3 29.8 70.2

25–29 289 23.8 33.6 66.4

30–34 235 19.4 37.0 63.0

35+ 179 14.7 36.3 63.7

Education level

No formal education 246 20.3 43.9 56.1 <0.001

Primary education 846 69.7 31.6 68.4

Secondary education or higher 122 10.1 18.0 82.0

Marital relationship

In union 1,069 88.1 33.3 66.7 0.226

Not in union 145 11.9 28.3 71.7

Number of children

1 child 263 21.7 20.2 79.9 <0.001

2–4 children 552 45.4 33.2 66.9

5 or more children 399 32.9 40.4 59.7

Household wealth index

Lowest quintile 247 20.4 45.3 54.7 <0.001

Lower quintile 239 19.7 36.8 63.2

Middle quintile 262 21.6 35.1 64.9

Higher quintile 225 18.5 27.1 72.9

Highest quintile 241 19.9 18.3 81.7

Number of ANC visits attended

None 73 6.0 52.1 47.9 <0.001

1–3 506 41.7 39.5 60.5

4+ 635 52.3 25.0 75.0

ANC, antenatal care.

https://doi.org/10.1371/journal.pone.0209672.t001

Factors for institutional delivery in northwestern Tanzania
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The final model included all women, those who attended ANC services as well as those who

did not. After controlling for the variables that were significant in the bivariate analysis, six

variables remained significant predictors of delivery at a health facility in the multivariable

logistic regression. Facility deliveries were more likely to occur among women who: lived in

Kagera (p<0.001), were delivering their first child (p<0.05), belonged to the top two wealth

quintiles (p<0.01), knew three or more pregnancy danger signs (p<0.001), made at least four

ANC visits (p<0.01), and made any birth preparations (p<0.001) (Table 5). Notably, the final

model did not include all variables that were significant in the bivariate analysis. Some had to

be excluded because only women who attended ANC could provide responses; these were

number of topics covered, number of services received, and presence of a male partner during

ANC visits.

Discussion

Our study shows a significant association between institutional delivery and three socio-demo-

graphic variables (region, number of children, and household wealth) and three variables

reflecting women’ interactions with the health care system (number of ANC visits, knowledge

of pregnancy danger signs, and birth preparations). Our results suggest that the content of

ANC visits and male involvement in those visits also have an impact on whether women give

birth in a health facility or at home.

Women living in Kagera were more likely to give birth in a health facility than women in

Mara. Regional variations in the utilization of maternal health services within countries have

been reported in other parts of Africa [8,10,11,19], and experts have urged that these

Table 2. Among women who attended ANC, counseling and service coverage and number of visits, by place of delivery (N = 1,141).

Characteristics of ANC services Number Percent distribution
(%)

Proportion by place of
delivery

Home Facility P value

Total 1,141 100.0 31.5 68.5

Number of topics covered during ANC counseling�

1–4 324 28.4 42.3 57.7 <0.001

5–8 394 34.5 28.9 71.1

9–11 423 37.1 25.5 74.5

Number of services received during ANC visits��

1–3 179 14.7 50.3 49.7 <0.001

4–6 614 50.6 31.8 68.2

7–9 348 28.7 21.3 78.7

Number of ANC visits made

1–3 506 44.4 39.5 60.5 <0.001

4 or more 635 55.6 25.0 75.0

Husband (male partner) accompanied a woman to at least one ANC visit

No 472 38.9 35.2 64.8 0.024

Yes 669 61.1 28.9 71.2

ANC, antenatal care.
�Counseling topics were: 1) danger signs during pregnancy, 2) nutrition during pregnancy, 3) rest during pregnancy, 4) self-care during pregnancy, 5) individual birth

preparedness, 6) danger signs during delivery, 7) postpartum family planning, 8) postpartum danger signs for mothers, 9) danger signs for the newborn, 10) initiation of

breastfeeding, and 11) exclusive breastfeeding.
��Potential services were: 1) blood pressure measured, 2) urine test, 3) blood test, 4) HIV test, 5) TB test, 6) syphilis test, 7) iron tablets/syrup, 8) drugs for intestinal

worms, and 9) anti-malarial drugs.

https://doi.org/10.1371/journal.pone.0209672.t002
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differences be taken into consideration when creating policies and designing programs to

improve institutional delivery rates and maternal and neonatal outcomes [19–21]. In Tanza-

nia, Armstrong and colleagues reported subnational variations in care at birth and demon-

strated an association between institutional deliveries and workforce and facility density,

quality of care, and availability of essential commodities at facilities [22]. While most national

strategic documents for maternal and newborn health in Tanzania consider Mara and Kagera

to be homogenous parts of the Lake Zone [23], our results suggest that Kagera and Mara may

differ on important parameters. Our study shows that even though both are located along Lake

Victoria, women from these regions differ when it comes to accessing and using maternal

health services. The results suggest a need for more locally targeted interventions to increase

facility deliveries. A follow-up study to examine factors contributing to differences between

the two regions could provide additional insights.

Women in the top two household wealth quintiles were more likely to give birth in a health

facility than those in lower quintiles. Wealth has been associated with institutional deliveries in

many low-income countries [10,24,25], and previous studies in Tanzania confirm the link,

including the 2015–16 TDHS [3] and a study in one district of Kagera [9]. The impact of

wealth is especially important in the Lake Zone, where fewer than 3 people in 10 belong to the

highest two wealth quantiles in Tanzania, compared with more than 8 in 10 people in the East-

ern Zone [3]. These economic disparities call for national policies and programs promoting

facility-based births to take more assertive actions in communities with the greatest needs.

All women, regardless of the number of times they have given birth, are encouraged to

deliver in health facilities where they can receive emergency obstetric care, if needed. However,

we found that women of higher parity were less likely to give birth in health facilities. This

Table 3. Knowledge of pregnancy danger signs, health care decision making, husband’s participation, and birth preparations, by place of delivery (N = 1,214).

Knowledge and behaviors Number Percent distribution
(%)

Proportion by place of
delivery

Home Facility P value

Total 1,214 100.0 32.7 67.3

Number of danger signs during pregnancy that woman knows�

None 242 19.9 45.5 54.6 <0.001

1–2 626 51.6 32.9 67.1

3 or more 346 28.5 23.4 76.6

Decision maker on health care

Woman alone 378 31.1 31.8 68.3 0.021

Jointly (woman and her husband [male partner]) 292 24.1 27.1 73.0

Husband (male partner) alone/others alone 544 44.8 36.4 63.6

Decision maker on place of delivery

Woman alone 461 38.0 33.8 66.2 0.163

Jointly (woman and her husband [male partner]) 342 28.1 28.7 71.4

Husband alone/others alone 411 33.9 34.8 65.2

Number of birth preparation components��

None 211 17.4 74.4 25.6 <0.001

1–3 331 27.3 32.0 68.0

All 4 672 55.3 19.9 80.1

ANC, antenatal care.
� The pregnancy danger signs were: 1) vaginal bleeding, 2) fast/difficult breathing, 3) fever, severe abdominal pain, 4) headache, blurred vision, 5) convulsion.
�� Components of birth preparations included: 1) saving money, 2) arranging transport, 3) deciding on a birth companion, 4) deciding on a place of delivery.

https://doi.org/10.1371/journal.pone.0209672.t003
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Table 4. Extended multivariable logistic regression of factors associated with institutional delivery among women
that attended ANC (N = 1,141).

aOR [95% CI] P value

Region

Kagera Reference

Mara 0.56 [0.41–0.75] <0.001

Highest education level

No formal education Reference

Primary education 1.34 [0.94–1.93] 0.107

Secondary education or higher 1.59 [0.85–3.01] 0.149

Marital status

In union Reference

Not in union 1.02 [0.62–1.66] 0.963

Number of children

1 child Reference

2–4 children 0.60 [0.40–0.90] 0.014

5 or more children 0.59 [0.39–0.93] 0.021

Household wealth index

Lowest quintile Reference

Lower quintile 1.06 [0.69–1.63] 0.773

Middle quintile 0.96 [0.63–1.46] 0.846

High quintile 1.44 [0.91–2.27] 0.117

Highest quintile 2.08 [1.26–3.43] 0.004

Number of ANC visits

1–3 Reference

4 or more 1.58 [1.19–2.10] 0.002

Number of pregnancy danger signs known

None Reference

1–2 0.94 [0.65–1.39] 0.782

3 or more 1.22 [0.78–1.89] 0.383

Decision maker on health care

Woman alone Reference

Jointly 1.11 [0.74–1.67] 0.617

Husband (male partner) alone/ others alone 0.94 [0.65–1.33] 0.711

Decision maker on place of delivery

Woman alone Reference

Jointly 0.93 [0.64–1.36] 0.724

Husband (male partner) alone/ others alone 1.02 [0.69–1.43] 0.979

Number of birth preparation components

None Reference

1–3 components 6.00 [3.12–11.55] <0.001

All 4 components 12.17 [6.24–23.73] <0.001

Number of topics covered during ANC counseling

1–4 Reference

5–8 1.10 [0.76–1.58] 0.623

9–11 0.96 [0.66–1.42] 0.855

Number of services received during ANC visits

1–3 Reference

4–6 1.32 [0.88–1.96] 0.180

(Continued)
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finding is in agreement with other studies in Tanzania and East Africa [3,8]. Although multi-

para women tend to normalize childbirth and, hence, may be less likely to seek care during

labor, we should also consider whether women’s previous interactions with health facilities

have an impact. While our study did not measure this, the literature suggests that poor experi-

ences during past deliveries may discourage women from returning for the next birth

[9,26,27]. A study in rural, western Tanzania showed that the quality of care during childbirth,

including having a respectful provider, influenced women’s decision about whether to deliver

at a health facility or at home [28]. Accordingly, improving the experience of care for women

during childbirth could encourage them to use health facility services in subsequent

pregnancies.

Our study’s findings also suggest that quantity, as well as quality, of women’s interactions

with a health facility during pregnancy have an impact on institutional delivery rates. Facility

deliveries increased with the number of ANC visits in the multivariable analysis. Accessing

ANC, particularly making at least four ANC visits, has been a strong predictor for institutional

delivery in various studies [8,10], including in Tanzania [3]. But it is not just the number of vis-

its that matters. To promote “a positive pregnancy experience” with the health system, the

World Health Organization recommends that women have at least eight ANC “contacts” that

offer meaningful interactions with a provider and serve as a platform for health promotion

and education as well as screening and diagnosis [29]. In our study, women were more likely

to deliver in a health facility if they knew at least three pregnancy danger signs and if they

made birth preparations, both of which are the products of effective health education and pro-

motion during ANC visits. Previous studies in Ethiopia, Uganda, and Nepal have found a simi-

lar association [8,11,14,30]. In addition, the bivariate analysis pointed to the importance of

other variables that reflect the quality of ANC interactions: the number of services received

and the number of counseling topics covered.

A multi-country study of four African countries underscored the important role of ANC

service providers in promoting skilled birth attendance [13]. However, limited time with

health providers during ANC visits may limit the exchange of information [31,32]. For exam-

ple, 4 in 10 women in a study in Kenya did not receive counseling on birth preparedness dur-

ing ANC visits [33], and less than half of women in Tanzania, Ghana, and Burkina Faso were

counseled on most danger signs [34]. Our study also revealed substantial gaps in the services

and counseling provided during ANC. These findings call for deliberate efforts to ensure that

pregnant women receive adequate counseling and services according to standard protocols

during ANC visits.

ANC providers can educate women and their families on danger signs and guide them

through a process to develop individual birth plans, which can prepare them for an institu-

tional delivery and to make timely decisions to seek health care in case of an emergency.

Despite the proven effectiveness of birth preparedness, however, the majority of women in

most low-income countries, including Tanzania, do not engage in this practice [8, 14, 35]. In

Table 4. (Continued)

aOR [95% CI] P value

7–9 1.58 [0.98–2.56] 0.062

Husband (male partner) accompanied a woman to at least one ANC visit

No Reference

Yes 0.98 [0.73–1.33] 0.932

aOR, adjusted odds ratio; CI, confidence interval; ANC, antenatal care

https://doi.org/10.1371/journal.pone.0209672.t004
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part, this may be due to the poor quality of education and counseling for pregnant women in

Tanzania [36, 37] and other low-income countries [31, 34]. Programs should be working on

health education and promotion strategies to ensure that all pregnant women are well

informed of danger signs so that they can access timely care. They should also encourage

Table 5. Multivariable logistic regression of factors associated with institutional delivery among all respondents
(N = 1,214).

Variable aOR [95% CI] P value

Region

Kagera Reference

Mara 0.54 [0.41–0.71] <0.001

Highest education level

No formal education Reference

Primary education 1.22 [0.86–1.72] 0.259

Secondary education or higher 1.51 [0.82–2.79] 0.191

Number of children

1 child Reference

2–4 children 0.61 [0.42–0.91] 0.015

5 or more children 0.57 [0.39–0.92] 0.018

Household wealth index

Lowest quintile Reference

Lower quintile 1.02 [0.68–1.53] 0.388

Middle quintile 1.01 [0.67–1.51] 0.334

High quintile 1.47 [1.09–2.27] 0.008

Highest quintile 2.13 [1.33–3.42] 0.002

Number of ANC visits

None Reference

1–3 1.21 [0.69–2.12] 0.095

4 or more 1.97 [1.12–3.47] 0.019

Number of pregnancy danger signs known

None Reference

1–2 1.34 [0.96–1.86] 0.082

3 or more 1.87 [1.27–2.76] 0.001

Decision maker on health care

Woman alone Reference

Jointly 1.10 [0.74–1.64] 0.635

Husband (male partner) alone/ others alone 0.90 [0.65–1.26] 0.555

Decision maker on place of delivery

Woman alone Reference

Jointly 0.98 [0.68–1.41] 0.911

Husband (male partner) alone/ others alone 1.05 [0.75–1.48] 0.771

Number of birth preparation components

None Reference

1–3 components 6.09 [3.32–11.18] <0.001

All 4 components 13.21 [7.14–24.46] <0.001

aOR, adjusted odds ratio; CI, confidence interval; ANC, antenatal care. Adjusted OR: adjusted for region, highest

education level, number of children, household wealth index, number of ANC visits, number of pregnancy danger

signs known, decision maker on health care and on place of delivery, and number of birth preparations.

https://doi.org/10.1371/journal.pone.0209672.t005

Factors for institutional delivery in northwestern Tanzania
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women to prepare for an institutional delivery, while recognizing that women may have good

reasons to plan for a home delivery instead, such as experiences with poor care or a lack of sup-

plies at the facility [9, 22, 26, 38].

Husbands’ or male partner’s involvement in maternal health services has been demon-

strated to have a positive impact on women’s utilization of services and health outcomes,

including ANC, labor and delivery, and postnatal care [12, 39–42]. In our study, women were

more likely to give birth at a facility if their male partner accompanied them to at least one

ANC visit. Similarly, a study in South Sudan, showed that lack of husbands’ support led to

poor utilization of ANC services [43]. In Demographic and Health Surveys of 28 developing

countries, the most common reason given by women for not delivering in a facility was that a

decision maker at the household level—often a man—considered it “not necessary” [7].

Accordingly, maternal health policies and programs should consider men to be an integral

part of pregnancy care. Male partner involvement in ANC can inform men about ways to sup-

port pregnant woman, including preparations for delivery at a health facility.

Although greater education has been associated with institutional delivery in studies from

India, Ethiopia, and other regions of Tanzania [8,10,11], it was not a predictor in this study.

One reason may be that the vast majority of women in this study had little or no education;

only 10% had secondary education. Mother’s age and marital status also were not associated

with the place of delivery in our study, contrary to the findings of other research [10,11]. The

homogeneity of the participants in this study (almost 9 in 10 were in union and over 70% were

aged 20–34) may have made it more difficult to observe this kind of association.

Strengths and limitations of the study

Strengths of this study are the use of a stratified-cluster sampling technique and large sample

size, which ensured the survey accurately represented the population of women in Kagera and

Mara who had delivered in the previous 2 years. Although recall bias could be a limitation, it is

likely to be minimal in this study because pregnancy and childbirth are special and memorable

events for a mother. We controlled for confounders by applying multivariate logistic regres-

sion. Because the design of the study was cross-sectional, the findings demonstrate only associ-

ations with no causal inferences and because it was conducted in two regions in Tanzania, the

findings should not be generalized to the whole country.

Conclusion

In an effort to reduce maternal mortality in Tanzania, this study examined factors that influ-

ence the place of birth (facility versus home) in two regions of Tanzania with lagging RMNCH

indicators. Policymakers and program designers can use the results from these under-studied

regions to develop effective interventions for promoting institutional delivery. Our results pro-

vide further evidence that giving birth in a health facility is significantly associated with socio-

demographic variables. The results suggest that national policies and programs for promoting

institutional delivery in Tanzania should consider regional variations, even within supposedly

homogenous zones. To reduce maternal mortality, programs must also reach out to lower

income and higher parity women to prompt more women in these categories to give birth in

health facilities.

Our study also provides additional evidence that programs should also focus on the number

and quality of women’ interactions with the health care system and male involvement in ANC.

This should lead to improved understanding of the danger signs in pregnancy and the impor-

tance of birth preparedness, which can increase institutional deliveries. And by increasing

institutional deliveries, Tanzania can drive down its long stagnate maternal mortality rates.

Factors for institutional delivery in northwestern Tanzania
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S1 Appendix. Knowledge, practices and coverage (KPC) household survey questionnaire.
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15. Kabakyenga JK, Östergren PO, Turyakira E, Pettersson KO. Influence of birth preparedness, decision-
making on location of birth and assistance by skilled birth attendants among women in south-western
Uganda. PLoSOne. 2012; 7: e35747. https://doi.org/10.1371/journal.pone.0035747 PMID: 22558214

16. Bohren MA, Hunter EC, Munthe-Kaas HM, Souza JP, Vogel JP, Gülmezoglu AM. Facilitators and barri-
ers to facility-based delivery in low- and middle-income countries: a qualitative evidence synthesis.
Reprod Health. 2014; 11: 71. https://doi.org/10.1186/1742-4755-11-71 PMID: 25238684

17. Filmer D, Pritchett LH. Estimating wealth effects without expenditure data—or tears. Demography.
2001; 38: 115–32. PMID: 11227840

18. Freedman DA. On the so-called “Huber Sandwich Estimator” and “robust standard errors.” Am Stat.
2006; 60(4): 299–302.

19. Moyer CA, Dako-Gyeke P, Adanu RM. Facility-based delivery andmaternal and early neonatal mortality
in sub-Saharan Africa: a regional review of the literature. Afr J Reprod Health. 2013 Sep; 17: 30–43.
PMID: 24069765

20. Munjial M, Kaushik P, Agnihotri S. A comparative analysis of institutional and non- institutional deliveries
in a village of Punjab. Heal Popul Issues. 2009; 32: 131–40.

21. Goudar SS, Goco N, Somannavar MS, Vernekar SS, Mallapur AA, Moore JL, et al. Institutional deliver-
ies and perinatal and neonatal mortality in Southern and Central India. Reprod Health. 2015; 12 (Suppl
2): S13.
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Abstract: Negative experiences of care may act as a deterrent to current and/or future utilization of
facility-based health services. To examine the situation in Tanzania, we conducted a sub-analysis of a
cross-sectional household survey conducted in April 2016 in the Mara and Kagera regions of Tanzania.
The sample included 732 women aged 15–49 years who had given birth in a health facility during
the previous two years. Log binomial regression models were used to investigate the association
between women’s experiences of care during childbirth and the receipt of early postnatal checks
before discharge. Overall, 73.1% of women reported disrespect and abuse, 60.1% were offered a birth
companion, 29.1% had a choice of birth position, and 85.5% rated facility cleanliness as good. About
half of mothers (46.3%) and newborns (51.4%) received early postnatal checks before discharge. Early
postnatal checks for both mothers and newborns were associated with no disrespect and abuse (RR:
1.23 and 1.14, respectively) and facility cleanliness (RR: 1.29 and 1.54, respectively). Early postnatal
checks for mothers were also associated with choice of birth position (RR: 1.18). The results suggest
that a missed opportunity in providing an early postnatal check is an indication of poor quality of
the continuum of care for mothers and newborns. Improved quality of care at one stage can predict
better care in subsequent stages.

Keywords: women’s experience of care; respectful care; facility-based childbirth; early postnatal
check; disrespect and abuse; Tanzania
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1. Introduction

Maternal and neonatal mortality remains high in Tanzania: 556 maternal deaths per 100,000 live
birth were recorded by the 2015–2016 Tanzania Demographic and Health Survey and Malaria Indicator
Survey (TDHS-MIS) compared with 454 maternal deaths per 100,000 live births recorded by the 2010
TDHS [1]. Neonatal mortality is also high, at 25 per 1000 live births [1]. Efforts to reduce maternal
and newborn morbidity and mortality have emphasized increasing facility-based childbirths with
skilled attendants [2]. In Tanzania, the proportion of deliveries that take place at a facility with the
assistance of a skilled provider has risen steadily over the past two decades, from 44% in 1999 to 50%
in 2010 and 63% in 2015–2016 [3,4]. However, the increase in facility deliveries has not been matched
by an anticipated decrease in maternal and newborn deaths. Poor quality of care during childbirth in
health facilities, not least in the continuum of care, is probably the most important factor to explain
the discrepancy between the observed high coverage of institutional deliveries and stubbornly high
maternal and perinatal mortality rates [5].

The first days after childbirth—the early postnatal period—are a critical phase in the lives of
mothers and newborn babies [6,7]. Most maternal deaths occur within 48 h of delivery, and more
than three-quarters of newborn deaths occur in the first week after birth [8]. However, skilled care
throughout pregnancy, labor and delivery, and the early postnatal period can reduce the risk of death
or disability for both the mother and baby [9,10]. Postnatal care (PNC) ideally should be provided
within 48 hours to all women delivering in a health facility and their newborns [7,11,12]. Multiple
studies from Africa and Asia have found that delivering in a facility and/or being attended by a
skilled provider during childbirth increases the likelihood that women and babies will receive early
PNC [10,13–15].

In Tanzania, however, most mothers (66%) and newborns (58%) do not receive the recommended
postnatal check within 48 hours after childbirth according to the 2015–2016 TDHS-MIS, despite the
increase in facility deliveries [3]. This is far below the national target of 80% of mothers and newborns
receiving an early postnatal check by the year 2020 [8]. After a facility delivery, a postnatal check
for the mother and her newborn is recommended before discharge [7,16]; this counts as an early
postnatal check.

Many practices contribute to women’s experience of care during childbirth, including
communication with providers, respectful treatment, letting mothers choose their birth position,
and offering a choice of birth companions [16]. Multiple studies from Tanzania have documented
lapses in these elements, including clearly disrespectful behavior [17]. In one study, only about half
of mothers were given time to ask questions and more than half described disrespectful, impolite,
or unhelpful interactions with staff [18]. Another study found that women could not choose their
birth positions but instead had to follow the providers’ directives [19]. Other common problems
in Tanzania include neglect, abandonment, and discriminatory treatment associated with monetary
demands [20,21]. At best, mothers who deliver in health facilities are ambivalent about the quality of
care they receive [22].

Negative experiences of care during facility-based childbirth may act as a deterrent to current
and/or future utilization of facility-based services [23,24]. They also constitute an important barrier to
increasing the utilization of skilled care and improving maternal health outcomes [24,25]. For example,
rural Tanzanian women participating in a discrete choice experiment identified provider attitude and
drug availability as the most important facility characteristics influencing their choice of a facility
delivery. The authors of the study estimated that improving these would lead to a 43% to 88% increase
in facility deliveries [26].

The government of Tanzania has prioritized key interventions to improve both coverage and
quality of care around childbirth, particularly for regions in the Lake Zone (including Kagera and Mara
regions) which lag behind on various reproductive, maternal, newborn, and child health (RMNCH)
indicators [27,28]. However, limited information is available on respectful maternity care in Kagera and
Mara. At the time of writing this article, there were no studies on the association between respectful



C
H

A
P

T
E

R
 6

W
O

M
EN

’S EX
PERIEN

C
E O

F C
H

ILD
BIRTH

 C
A

RE A
N

D
 REC

EIPT O
F PN

C

78

Int. J. Environ. Res. Public Health 2019, 16, 481 3 of 16

care during labor and delivery and early postnatal checks after deliveries at a health facility. To fill
this gap, this study explored women’s experience of facility-based childbirth care in the two regions,
including disrespect and abuse, choice of birth position, offer of a birth companion, and perceived
facility cleanliness. We also examined whether women’s self-reported experience of care during
childbirth predicts pre-discharge postnatal checks for mother and baby.

2. Materials and Methods

2.1. Study Design and Setting

This sub-analysis draws on data from a cross-sectional household survey conducted in April 2016
in the Mara and Kagera regions of the Lake Zone of Tanzania by the Maternal and Child Survival
Program (MCSP). MCSP has implemented a comprehensive RMNCH program in these regions together
with local stakeholders. The survey collected information on knowledge, practices, and coverage
(KPC) related to maternal and newborn health, immunization, malaria, and family planning from
1263 women aged 15–49 years who had given birth during the two years preceding the survey.

2.2. Sampling Technique and Sample Size

The household survey employed a two-stage stratified cluster sampling design. The survey
calculated the minimum sample size requirements for three main outcomes of interest under the simple
random sampling survey design; these outcomes included delivery at a health facility, immunization
coverage, and modern contraceptive prevalence rate. Since the survey employed a cluster sampling
strategy, we inflated the sample size with a design-effect of 1.5 for adjusting higher inter-cluster
correlation in the observations in the two regions, which is similar to the 2015–2016 TDHS-MIS [1].
In cases of non-response or non-availability of respondents, no substitutions were made in order to
avoid selection bias by the interviewers; therefore, the sample was adjusted by another 10% inflation
factor. More details on the methods are available in a previous article that reported on findings from
this survey [29].

This sub-analysis extracts data from 817 of the survey respondents who had delivered at a
health facility in the past two years. A total of 85 women were excluded from the analysis based
on the following criteria (Figure 1): three women did not respond or answered “don’t know” to the
postnatal check questions; four women reported receiving a postnatal check from someone other
than a health care worker (e.g., a relative or mother-in-law); two women received a postnatal check
outside of a health facility; 10 women did not respond to any survey questions on disrespect and abuse;
32 women responded “don’t know” to at least six of the 13 survey questions on disrespect and abuse;
and 34 women did not provide information on the timing of their first postnatal check after delivery.

The final sample included in the sub-analysis consisted of 732 women, which is equivalent to
over 90% power in detecting the real difference in early postnatal checks among recently delivered
women between exposure groups, assuming 44% of women had an early postnatal check and a 10%
margin of error.
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seven manifestations of disrespect and abuse of women during childbirth [25]. This framework has 
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Figure 1. Schematic diagram for exclusions and inclusions to final sample size from KPC household
survey in Kagera and Mara.

2.3. Measurement of Variables

Early postnatal checks for the mother and newborn were the primary study outcomes for this
sub-analysis. These were defined as any health care services given by a professional health worker
(doctor/clinician or nurse/midwife) at a health facility prior to discharge and within 48 h of delivery.
This was based on information reported by women during the household survey.

The sub-analysis assesses four aspects of women’s experience of care: disrespect and abuse, choice
of birth companion, choice of birth position, and facility cleanliness. To assess disrespect and abuse
during labor or delivery, the survey asked women if they had undergone any of the following 13
experiences: left alone for a long period of time, left to deliver unassisted/alone, verbally abused,
shared a bed with another person during labor, unhappy with the level of privacy, provided with no bed
sheet, pinched/slapped/pushed/beaten, subjected to inappropriate touching, discriminated against
based on specific patient attributes, denied services due to lack of money, detained in the health facility
until money was paid, denied food/drink, or interventions done without being explained/consented.
These 13 experiences were developed specifically for the Tanzania survey based on a landscape
analytical framework developed by Bowser and Hill in 2010 that described seven manifestations of
disrespect and abuse of women during childbirth [25]. This framework has also been used in systematic
reviews on disrespect and abuse [30]. Choice of birth companion assesses whether health workers
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offered the woman an opportunity to have a companion present during labor or delivery. Choice of
birth position assesses whether the woman was offered an opportunity to choose a position during
childbirth. Facility cleanliness assesses whether the woman was happy with the overall cleanliness of
the facility.

2.4. Data Collection, Management, and Analysis

The structured questionnaire used to collect data was developed by the Child Survival Health
Grants Program and MCSP. RMNCH technical experts based in Tanzania adapted the survey questions
to the local context. The questionnaire was then translated into the Kiswahili language and reviewed
by local experts who revised some questions to make their meaning clearer in Kiswahili.

We recruited 30 female and male research assistants and trained them on research ethics, the study
protocol, household sampling, informed consent, and other data collection procedures. They collected
data during face-to-face interviews conducted in Kiswahili. Women’s responses were recorded on
password-protected tablets, using the CommCare HQ (Dimagi, Cambridge, MA, USA) mobile data
collection platform. Steps were taken to assure data quality by building skip patterns into the survey.
In addition, a data manager reviewed the information collected each day and immediately alerted
study supervisors to errors that needed to be addressed.

Data management and analyses were performed using STATA 14 (College Station, TX, USA).
The primary outcome of the analysis was receiving an early postnatal check for both mother and
newborn before discharge from the health facility and within 48 h of delivery. Respondents who
reported receiving an early postnatal check were compared with those who did not.

During data analysis, we examined categorical variables as frequencies and percentages and used
Pearson’s chi square to test for differences. Fisher’s exact test was applied whenever there were fewer
than five participants in one or more categories. We used log binomial regression models to examine the
association between women’s experience of care (including disrespect and abuse, birth position, birth
companion, and facility cleanliness) and early postnatal checks. The multivariable model included
variables that were statistically significant at the 20% level in the bivariate analysis (region, education
level, number of children, mode of delivery, cadre who attended the delivery, level of health facility,
and number of antenatal care (ANC) visits) and key determinants of public health-related outcomes
such as age, even though they were not significant in the bivariate analysis [31]. Both interaction and
multicollinearity were assessed in the final fitted model while clustering at the level of the enumeration
areas (primary sampling unit) was accounted for by the use of generalized estimating equations for
the multivariable regression. Results were presented as risk ratios with corresponding 95% confidence
interval as well as p-values.

2.5. Ethical Considerations

Research assistants collected oral consent from all study participants. First, they read the consent
form aloud in Kiswahili and answered any questions the woman had. If a woman agreed to participate,
the research assistant wrote down her identification number (retrieved from a pre-assigned list) on the
consent form and signed it to certify that the woman gave her consent. A parent’s or guardian’s assent
was also required for unmarried mothers aged 15–17 to participate in the study. To protect women’s
privacy, interviews were conducted in an area of the home where no one could see or overhear what
was said. This study was approved by the Johns Hopkins School of Public Health Institutional Review
Board (IRB No. 00005931) and the Medical Research Coordinating Committee of the National Institute
for Medical Research of Tanzania (No. NIMR/HQ/R.8a/ Vol.IX/2131).
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3. Results

3.1. Characteristics of the Study Population

The analysis includes data from 732 mothers who gave birth at health facilities. More than half
were from Kagera region (55.9%), nearly half were aged 15–24 (44.5%), and about two-thirds (69.7%)
had completed primary education (Table 1). A majority of them were married (85.5%) and had two
or more children (74%). Over half (58.9%) had made four or more ANC visits, 93.4% had a normal
vaginal delivery, and 74.3% were attended by nurse/midwives during delivery.

Table 1. Characteristics of survey respondents and percent who reported any disrespect and abuse
during childbirth, by sociodemographic characteristics and services received (n = 732).

Sociodemographic and Service Delivery
Characteristics

Distribution of
Respondents

Percent of Women Who Reported
Any Disrespect and Abuse during
Facility Childbirth

n (%) n (%) p-Value

Total 732 (100) 535 (73.1)

Region <0.001
Kagera 409 (55.9) 273 (66.8)
Mara 323 (44.1) 262 (81.1)

Age (years) 0.732
15–24 326 (44.5) 243 (74.5)
25–34 309 (42.2) 222 (71.8)
35+ 97 (13.3) 70 (72.2)

Education level 0.631
No formal education 132 (18.0) 100 (75.8)
Primary education 510 (69.7) 372 (72.9)
Secondary education 90 (12.3) 63 (70.0)

Marital status 0.077
In union 626 (85.5) 465 (74.3)
Not in union 106 (14.5) 70 (66.0)

Number of children 0.685
1 190 (26.0) 141 (74.2)
2+ 542 (74.0) 394 (72.7)

Wealth quintile 0.698
Lowest quintile 147 (20.6) 109 (74.2)
Lower quintile 149 (20.9) 115 (77.2)
Middle quintile 132 (18.5) 95 (72.0)
Higher quintile 144 (20.2) 103 (71.5)
Highest quintile 141 (19.8) 99 (70.2)

Number of ANC visits 0.174
None 33 (4.5) 25 (75.8)
1–3 268 (36.6) 206 (76.9)
4+ 431 (58.9) 304 (70.5)

Type of facility where the delivery took place 0.021
Hospital 335 (45.8) 231 (68.9)
Health center/dispensary 397 (54.2) 304 (76.6)

Mode of delivery 0.483
Vaginal 684 (93.4) 502 (73.4)
Caesarean section 48 (6.6) 33 (68.7)

Cadre of provider attending delivery 0.076
Clinician (doctor) 175 (23.9) 117 (84.6)
Nurse/midwife 544 (74.3) 407 (66.9)
Other (medical attendant) 13 (1.8) 11 (74.8)
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3.2. Prevalence of Disrespect and Abuse

Overall, 73.1% of women reported at least one form of disrespect and abuse during delivery
(Table 1). Most commonly reported were “unhappy with privacy” (32.9%), “detained in facility until
paid money” (30.9%), and “bedsheet not provided” (28.3%) (Figure 2).Int. J. Environ. Res. Public Health 2019, 16, x 7 
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Figure 2. Frequency of specific forms of disrespect and abuse reported by women who gave birth in
health facilities in Kagera and Mara regions within the past 2 years (n = 732).

A significantly higher proportion of women from Mara than Kagera (81.1% vs. 66.8%) reported
some form of disrespect and abuse, as did women who delivered at a health center/dispensary
compared with women who delivered at a hospital (76.6% vs. 68.9%). There were no significant
differences in reports of disrespect and abuse by women’s age, education, marital status, number of
children, wealth quintile, number of ANC visits, mode of delivery, or cadre of birth attendant.

3.3. Coverage of Early Postnatal Checks for Women and Newborns

Overall, 46.3% of mothers reported receiving an early postnatal check. Significantly higher
proportions of women who lived in Kagera (50.6%), made four or more ANC visits (48.7%), had a
caesarean delivery (66.7%), or were attended by a doctor or clinician during the birth (58.3%) received
an early postnatal check (Table 2).

Table 2. Bivariate log binomial regression of mothers and newborns who received an early postnatal
check, by sociodemographic and service delivery characteristics (n = 732).

Sociodemographic and
Service Delivery
Characteristics

Women Reported An Early Postnatal Check
for Themselves

Women Reporting An Early Postnatal Check
for Their Baby

n (%) RR [95% CI] p-Value n (%) RR [95% CI] p-Value

Overall 339 (46.3) 358 (51.4)

Region
Kagera 207 (50.6) 1.0 205 (52.7) 1.0
Mara 132 (40.9) 0.81 [0.68–0.95] 0.010 153 (49.8) 0.94 [0.82–1.09] 0.455

Age (years)
15–24 160 (49.1) 1.0 166 (53.7) 1.0
25–34 135 (43.7) 0.89 [0.75–1.05] 0.175 144 (49.2) 0.91 [0.78–1.06] 0.263
35+ 44 (45.4) 0.92 [0.72–1.18] 0.528 48 (51.1) 0.95 [0.76–1.183] 0.656
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Table 2. Cont.

Sociodemographic and
Service Delivery
Characteristics

Women Reported An Early Postnatal Check
for Themselves

Women Reporting An Early Postnatal Check
for Their Baby

n (%) RR [95% CI] p-Value n (%) RR [95% CI] p-Value

Education level
No formal education 51 (38.6) 1.0 57 (45.6) 1.0
Primary education 249 (48.8) 1.26 [1.01–1.59] 0.039 259 (53.2) 1.176 [0.95–1.44] 0.149
Secondary education 39 (43.3) 1.121 [0.81–1.54] 0.481 42 (50.0) 1.10 [0.82–1.46] 0.529

Marital status
In union 287 (45.9) 1.0 309 (51.5) 1.0
Not in union 52 (49.1) 1.07 [0.86–1.32] 0.531 49 (51.0) 0.99 [0.80–1.22] 0.934

Number of children
1 96 (50.5) 1.0 101 (56.1) 1.0
2+ 542 (44.8) 0.88 [0.75–1.05] 0.165 257 (49.8) 0.89 [0.76–1.04] 0.133

Wealth quintile
Lowest quintile 60 (40.8) 1.0 64 (46.0) 1.0
Lower quintile 70 (47.0) 1.15 [0.89–1.49] 0.287 80 (54.4) 1.18 [0.94–1.49] 0.160
Middle quintile 60 (45.5) 1.11 [0.85–1.46] 0.434 67 (53.2) 1.15 [0.91–1.47] 0.246
High quintile 65 (50.7) 1.24 [0.96–1.60] 0.093 71 (52.2) 1.13 [0.89–1.44] 0.308
Highest quintile 65 (46.1) 1.134 [0.87–1.47] 0.366 67 (50.4) 1.09 [0.85–1.40] 0.475

Number of ANC visits
None 9 (27.3) 1.0 11 (33.3) 1.0
1–3 120 (44.8) 1.64 [0.92–2.91] 0.090 121 (48.2) 1.45 [0.88–2.38] 0.147
4+ 210 (48.7) 1.77 [1.01–3.14] 0.044 226 (54.9) 1.65 [1.07–2.69] 0.026

Type of facility where delivery took place
Hospital 157 (46.9) 1.0 168 (53.2) 1.0
Health center/dispensary 182 (45.8) 0.98 [0.84–1.14] 0.782 190 (50.0) 0.94 [0.81–1.09] 0.404

Mode of delivery
Vaginal 307 (44.9) 1.0 327 (50.0) 1.0
Caesarean section 32 (66.7) 1.49 [1.20–1.84] <0.001 31 (73.8) 1.48 [1.21–1.80] <0.001

Cadre of provider attending delivery
Clinician (doctor) 102 (58.3) 1.0 83 (50.6) 1.0
Midwife or nurse 235 (43.2) 0.74 [0.63–0.86] 0.012 270 (51.8) 1.03 [0.864–1.22] 0.788
Other (medical attendant) 2 (15.4) 0.26 [0.07–0.95] <0.001 5 (45.5) 0.891 [0.46–1.74] 0.751

Around half (51.4%) of newborns received an early postnatal check before discharge from the
facility, and there were significant differences by number of ANC visits and mode of delivery. A higher
proportion of babies born to mothers who made at least four ANC visits received an early postnatal
check, compared with mothers who did not receive any ANC (54.9% vs. 33%). Over three-quarters
(73.8%) of babies delivered by caesarean section received an early postnatal check compared with half
(50%) of babies delivered vaginally.

3.4. Women’s Experience of Care during Labor and Delivery and Its Association with Early Postnatal Checks

As noted above, 73.1% of women experienced some form of disrespect and abuse during labor and
delivery. However, many women also reported positive experiences: 60.1% were offered a choice of
birth companion during labor and delivery, 29.1% were offered their choice of birth position, and 85.5%
rated facility cleanliness as good.

A bivariate analysis found that all four elements of women’s experience of care were significantly
associated with an early postnatal check for the mother, while two elements were associated with an
early postnatal check for the newborn: disrespect and abuse and perceived facility cleanliness (Table 3).
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Table 3. Bivariate log binomial regression of early postnatal checks for mothers and newborns,
by women’s experience of care during childbirth and perception of facility cleanliness (n = 732).

Experience
of Care

Overall n
(%)

Women Who Had Early Postnatal Check Women Whose Baby Had Early
Postnatal Check

n (%) RR [95% CI] p-Value n (%) RR [95% CI] p-Value

Experienced any disrespect and abuse
No 197 (26.9) 110 (55.8) 1.34 [1.11–2.01] 0.001 109 (57.6) 1.21 [1.02–1.69] 0.041
Yes 535 (73.1) 229 (42.8) 1.0 249 (49.6) 1.0

Offered opportunity to have a companion during labor and delivery
No 292 (39.9) 114 (42.7) 1.0 130 (51.8) 1.0
Yes 440 (60.1) 225 (48.4) 1.13 [0.97–1.84] 0.143 228 (51.2) 0.99 [0.78–1.39] 0.896

Offered choice of birth position
No 519 (70.9) 225 (43.4) 1.0 246 (49.7) 1.0
Yes 213 (29.1) 114 (53.5) 1.23 [1.04–1.86] 0.009 112 (55.7) 1.11 [0.97–1.81] 0.154

Perceived facility to have good cleanliness
No 106 (14.5) 35 (33.0) 1.0 32 (32.0) 1.0
Yes 626 (85.5) 304 (48.6) 1.54 [1.54–3.01] 0.002 326 (54.7) 1.62 [1.70–3.71] <0.001

RR: risk ratio; CI: confidence interval.

3.5. Multivariable Log Binomial Regression

The multivariable analysis controlled for region, mother’s age, women’s education, number of
children, mode of delivery, cadre of provider attending the delivery, the type of health facility, and the
number of ANC visits. After controlling for these factors, early postnatal checks for women were
associated with three elements of experience of care (Table 4). Women reporting no disrespect or abuse
were 23% more likely to receive an early postnatal check (RR: 1.23, 95% CI: 1.05–2.12). Women offered
a choice of birth position were 18% more likely to receive an early postnatal check (RR: 1.18, 95% CI:
1.02–2.23). And women who said the facility was clean were 29% more likely to receive an early
postnatal check (RR: 1.29, 95% CI: 1.08–2.84). In contrast, two components of care were associated with
early postnatal checks for newborns after controlling for confounders in the multivariable analysis.
Newborns were 14% more likely to receive an early postnatal check if their mother reported no
disrespect or abuse (RR: 1.14, 95% CI: 1.02–1.92), and they were 54% more likely to receive an early
postnatal check if their mother perceived facility cleanliness to be good (RR: 1.54, 95% CI: 1.21–4.12).

Table 4. Multivariable log binomial regression of early postnatal checks for mothers and newborns, by
women’s experience of care during childbirth and perception of facility cleanliness (n = 732).

Experience of Care and
Characteristics

Women Who Had Early
Postnatal Check

Women Whose Baby Had Early
Postnatal Check

aRR [95% CI] p-Value aRR [95% CI] p-Value

Experienced any disrespect and abuse
No 1.23 [1.05–2.12] 0.014 1.14 [1.02–1.92] 0.022
Yes 1.0 1.0

Offered opportunity to have a
companion during labor and delivery

No 1.0 1.0
Yes 1.04 [0.63–1.65] 0.638 0.91 [0.75–1.23] 0.338

Offered choice of birth position
No 1.0 1.0
Yes 1.18 [1.02–2.23] 0.043 1.12 [0.93–1.84] 0.196

Perceived facility to have good
cleanliness

No 1.0 1.0
Yes 1.29 [1.08–2.84] 0.018 1.54 [1.21–4.12] <0.001
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Table 4. Cont.

Experience of Care and
Characteristics

Women Who Had Early
Postnatal Check

Women Whose Baby Had Early
Postnatal Check

aRR [95% CI] p-Value aRR [95% CI] p-Value

Region
Kagera 1.0 1.0
Mara 0.84 [0.57–1.06] 0.053 0.94 [0.73–1.34] 0.555

Age (years)
15–24 1.0 1.0
25–34 0.91 [0.66–1.33] 0.408 0.91 [0.71–1.42] 0.576
35+ 0.95 [0.89–1.66] 0.732 0.98 [0.67–1.69] 0.866

Education level
No formal education 1.0 1.0
Primary education 1.17 [0.98–2.67] 0.096 1.14 [0.90–1.92] 0.345
Secondary education 1.01 [0.56–1.86] 0.972 1.00 [0.64–1.93] 0.993

Number of children
1 1.0 1.0
2+ 0.96 [0.65–1.48] 0.812 0.92 [0.70–1.46] 0.633

Number of ANC visits
None 1.0 1.0
1–3 1.41 [0.95–5.01] 0.073 1.19 [0.88–3.96] 0.149
4+ 1.52 [1.04–5.58] 0.034 1.54 [1.04–4.91] 0.038

Type of facility where delivery took
place

Hospital 1.0 1.0
Health center/dispensary 1.06 [0.88–1.55] 0.511 1.02 [0.84–1.32] 0.918

Mode of delivery
Vaginal 1.0 1.0
Caesarean section 1.38 [1.05–3.94] 0.039 2.01 [1.38–5.12] 0.002

Cadre of provider attending delivery
Clinician (doctor) 1.0 1.0
Midwife or nurse 0.73 [0.48–0.89] 0.004 1.01 [0.38–3.79] 0.952
Others (medical attendant) 0.31 [0.08–0.91] 0.038 1.08 [0.91–1.79] 0.437

aRR: adjusted risk ratio; RR: risk ratio; CI: confidence interval.

Other factors that were associated with early postnatal checks for mothers included women
attending four or more ANC visits, giving birth by caesarean section, and giving birth under the care
of the clinician/doctor. Postnatal checks for the baby were associated with two other factors: a mother
who attended four or more ANC visits and birth by caesarean section.

4. Discussion

This study examined two different dimensions of the quality of care at health facilities in two
regions of the Lake Zone of Tanzania: first, women’s experiences of care during labor and delivery and,
second, coverage of early postnatal checks before women and newborns are discharged. Women’s
reports, rather than observations, formed the basis for all measures so the study captures women’s
perspectives on the quality of care. Perceived quality of care is important because it affects whether
women continue to utilize health services themselves or recommend those services to others [32].
For example, studies have linked women’s experience of care with utilization of PNC [33] and giving
birth at a facility in future pregnancies [23,34,35]. A qualitative study in Tanzania revealed that women
opt for non-confrontational strategies when they experience disrespect and abuse during childbirth;
they simply refrain from using services in future, “voting by their feet” [36].
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4.1. Women’s Experience of Care

The findings reveal gaps in several elements of care, including high levels of disrespect and abuse,
women’s limited control over the choice of birth position and the presence of a birth companion, and
deficiencies in facility cleanliness. Almost three-quarters of women in this study reported some form
of disrespect and abuse during labor and delivery. Commonly reported problems were both structural
(lack of privacy, detainment, and no bed sheet) and personal in nature (abandonment, verbal abuse,
unassisted delivery, and physical abuse). The types of disrespect and abuse observed are similar to
those found by studies in other parts of Tanzania and other low-income countries [20,21,37–39].

The overall extent of disrespect and abuse found in Kagera and Mara is similar to the 70%
prevalence found by a study in Dar es Salaam [21] despite the difference in setting; Kagera and Mara
are largely rural while Dar es Salaam is a major city. Although health facilities in Dar es Salaam
have more equipment, better infrastructure, and a larger and likely more qualified staff, it is possible
that fatigue from a heavy client load may contribute to lack of respect in providing maternity care,
as has been reported in Malawi [40] and Guinea [41]. In contrast, community interviews in rural
northeastern Tanzania found a much lower rate of disrespect and abuse, with just 28% of women
reporting at least one form of disrespect and abuse [20]. Regional variations in social norms affecting
client-provider interactions offer one possible explanation for this kind of wide variation regarding
these disrespectful and abusive practices within the same country, governed by the same health care
policies; similar variations have been documented in Ethiopia [42]. In this study, women in Mara were
more likely to experience disrespect and abuse than those in Kagera. Mara is known to have more
rigid gender norms, which are also manifested in higher rates of female circumcision than in Kagera
(32% versus less than 1%) [1]. This implies that the extent of disrespect and abuse during labor and
delivery depends not only on working conditions and other health sector factors, but also on social
and cultural norms which may lower women’s expectations when receiving care and contribute to the
normalization of poor care [43]. Accordingly, high rates of disrespect and abuse call for interventions
that can transform rigid gender norms, raise the status of women, and create an informed community
that treats women with dignity in all aspects of their lives, including heath care.

Respectful maternity care means more than eliminating disrespect and abuse. It also includes
positive practices that empower women to make choices regarding labor and delivery. In this study,
less than 30% of women had the opportunity to choose their preferred birth position. Flexibility
regarding birth position is one of the most poorly practiced components of respectful maternity care
in Africa. For example, other studies have found that providers in Ethiopia allowed only one in five
women to choose their position during childbirth [32], while over nine in 10 providers in Malawi
did not ask women about their preferred birth position [44]. The supine position is routinely used
during childbirth in Tanzania, in part because women are not aware of alternative positions [19].
As Lugina and colleagues noted in their recommendations, changing this practice will require a change
in providers’ attitude as well as informing women about alternative birth positions [19].

Providers in Kagera and Mara were more likely to give women an opportunity to choose a birth
companion, with three out of five women reporting this practice. This is higher than the rate reported
by Sethi et al. in Malawi, where less than one in five women were encouraged to have a companion
during childbirth [44]. The problem is that although most health facilities in Tanzania encourage a
relative or spouse to accompany the woman during labor at a health facility, the companion is not
usually allowed into the labor and delivery room, as the infrastructure in most labor rooms does not
provide for visual privacy to the other women in labor. Instead, the companion may be asked to help
with other tasks, such as helping follow up the results of investigations from the laboratory (usually
within the facility premises) or bringing in food. These kinds of restrictions on birth companions have
also been reported in other low- and middle-income countries [37,45]. This is unfortunate, as the
literature has shown that the presence of a birth companion exerts a positive influence on the quality
of care offered to a laboring woman, including respectful treatment by providers—but only if the
birth companion is physically present while care is being provided [36,46–48]. To fully implement the
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practice of birth companions in Tanzania, changes would be needed in the physical structure of labor
rooms to offer women more privacy, as well as in the policies and protocols that govern labor and
delivery and in education for both providers and families.

The survey also asked mothers whether the level of cleanliness at the facility was good. One in
seven women were not satisfied with the facility’s cleanliness. While not a direct measure of respectful
care, the cleanliness of the facility does impact patients’ experience of health care. Cleanliness is a
proxy indicator for quality of care and institutional readiness to provide good quality services. It has
been established that women are likely to equate a facility’s cleanliness with the quality of services
provided [49], and this does in fact seem to be the case in this study. Hence, quality of care interventions
should also focus on structural aspects of the facility, including cleanliness.

4.2. Early Postnatal Checks

We found that about half of mothers and newborns are discharged from a health facility after
childbirth without receiving postnatal checks, which is an alarming indicator of suboptimal care. This
demands urgent attention by program managers and policy makers. While these results, which only
reflect facility-based births, are better than national figures for Tanzania, which include home births,
the gap is not as huge as expected. Nationally, two-thirds of mothers (66%) and over half of newborns
(58%) do not receive a postnatal check within 48 h following delivery, whether as part of pre-discharge
care following a facility delivery, a home visit, or a follow-up facility visit [3].

Early PNC for both mother and baby is a key strategy in saving lives of mothers and
newborns [8,16,50,51]. A study from Cambodia documented that not receiving PNC is a key contributor
to mothers and newborns discontinuing from the continuum of care [52]. The study findings suggest
that missed opportunities to provide PNC may explain why the increasing coverage of institutional
deliveries in Tanzania, now at 63%, has not had as much impact on maternal and newborn morbidity
and mortality as hoped. As has been reported in other studies, however, this analysis found that early
postnatal checks for both mother and newborn were more likely if mothers had made at least four
ANC visits during pregnancy and if they gave birth by caesarean section [53–55]. Thus, promoting
ANC services may have a positive impact on PNC.

Our analysis went beyond previous studies to examine the relationship between women’s
experience of care and early postnatal checks. Notably, receiving an early postnatal check was
associated with the absence of disrespect and abuse, being offered a choice of birth position, and facility
cleanliness; early postnatal checks for newborns were also associated the absence of disrespect and
abuse and facility cleanliness. These findings suggest that missed opportunities to provide PNC to
mothers and newborns are an indicator of poor quality of labor and delivery services more generally.
Recommendations to increase utilization of PNC services have focused on getting women to seek PNC
as early as possible [6] and increasing the coverage of institutional deliveries has been considered an
effective way to accomplish this [15].

However, our findings indicate that the physical presence of women and newborns at a health
facility is not sufficient to assure that they receive PNC. Thus, interventions are needed to ensure
that the health system provides PNC to all women and newborns following delivery in a facility.
This could be achieved by making care protocols and job aids available at service delivery points,
equipping health care workers with correct knowledge and skills, and building quality improvement
and accountability systems among health providers, while also making clients aware of what services
to expect at various stages of maternity care. Accordingly, efforts to improve coverage of immediate
PNC should consider improving the quality of care along the continuum, including the experience of
care for women during labor and delivery [10,13].

4.3. Strengths and Limitations

The strengths of this study include use of a stratified cluster sampling technique, large sample
size, and household-based survey. The study also makes a unique contribution by establishing an
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association between women’s experience of care during facility-based childbirth and early postnatal
checks for mothers and babies, which is the first of its kind in Tanzania. Since this study was not
specifically designed to assess experience of care, components of experience of care used in the analysis
are not exhaustive. Behaviors and practices, including postnatal checks, were reported by women
but not observed or otherwise verified; nor did the study include the providers’ perspective. Thus,
there was no direct investigation of hospital actions. Although we controlled for confounders by
applying multivariate log binomial regression, the findings demonstrate only associations with no
causal inferences. In addition, the findings only apply to the two regions of Kagera and Mara and
should not be generalized to the whole of Tanzania.

5. Conclusions

Although Tanzania has prioritized improvements in maternal and newborn outcomes around
childbirth, progress has been slow. This study assessed the association between women’s experience
of facility-based childbirth care and coverage of early postnatal checks for mothers and newborns in
Kagera and Mara regions. Our results demonstrate that what a woman experiences during childbirth
predicts whether she and her baby receive an early postnatal check. This suggests that maternity
care is a continuum of services, where better care at one stage can predict better care in the following
stages. Thus, to increase coverage of timely PNC for mothers and newborns, health facilities should
ensure that mothers experience good care during labor and delivery. The study team recommends that
government agencies create policies and care protocols that incorporate RMNCH clients’ experience of
care as a key component in the quality improvement process. Program designers and implementers
should consider interventions that focus on improving women’s experience throughout the continuum
of antenatal, intrapartum, and postnatal care and ensuring that there is respectful and human-centered
maternity care.
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Abstract 
Background 

Globally, an estimated 2.7 million babies died in 2015 during the neonatal period, including about 0.7 
million intrapartum deaths. In Tanzania, 46,000 neonates died in 2016. Nearly two-thirds of these 
deaths could have been prevented through improvements in quality of care at the time of delivery. 
Scaling up the use of Doppler for fetal assessment may support such improvements. We describe and 
assess the inputs and processes used to integrate Doppler into the workflow of maternal triage upon 
admission to Tanzanian labor and delivery wards. 
 

Methods 

We conducted a mixed-methods study on the inputs and processes used to integrate Doppler use into 
the workflow of maternal triage upon admission to maternity services. Our study took place in 10 health 
facilities in Kagera Region, Tanzania, from November 2016 to April 2017. We trained providers on using 
the Doppler and assessed the logistical and resource inputs needed to integrate the Doppler into routine 
care. To assess the transfer of knowledge and skills, we administered pre- and post-assessments at the 
time of training and then observed providers in practice six months after the training.  
 

Results  

We trained 163 providers to use the Doppler and record initial fetal heart rates in the facility registry; 87 
providers underwent observation while triaging 112 women for admission to maternity services. 
Providers’ mean knowledge score increased significantly from pre-test to post-test. Twelve percent of 
the providers failed the 15-question, objective structured clinical examination on their first try, but all 
passed upon coaching and remediation. The average admission took 30.6 minutes, 4.1 minutes of which 
were used to assess fetal heart rate using the Doppler (including locating and using the device and 
storing and recording the results). 
 
Conclusion 

The training sessions effectively conveyed knowledge and skills for integrating the Doppler into routine 
triage and admission workflows. This bodes well for the potential scale-up of Doppler use in labor and 
delivery services. Findings on structural needs indicated that minimal resource inputs will likely be 
required to maintain the use of the device in practice.  
 

Keywords 

Doppler, Fetal Heart Rate Assessment, Triage, Labor and Delivery, Health Provider Training, Tanzania 
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Background 
In 2015, 2.7 million neonates died around the world. Intrapartum-related events were the third leading 
cause of these deaths, accounting for an estimated 700,000 (1). A majority of these newborn deaths 
occurred in low- and middle-income settings (2), such as Tanzania. This country is among the 10 that 
account for 60% of global deaths in children under five years of age, with disproportionate rates of 
newborn death (1).  
 
Although the neonatal death rate in Tanzania has dropped dramatically from 41 deaths per 1,000 live 
births in 1990 to 22 deaths per 1,000 live births in 2016 (3), mirroring a decrease in neonatal deaths 
from 47,000 in 2015 to 46,000 in 2016 (4), the rates of perinatal and neonatal mortality remain 
unacceptably high. In a comparison of modeled and observed neonatal mortality rates in six low- and 
middle-income countries (LMIC), Tanzania had an extraordinarily high level of very early neonatal deaths 
(deaths which occur within 24 hours of delivery) (65.5%), which are those that occur within the first 24 
hours after delivery (5). Also in 2015, the stillbirth rate in Tanzania was 22 deaths per 1,000 live births 
(6), vastly exceeding World Health Organization’s target of 12 or fewer stillbirths per 1,000 live birth (2).  
 
Interventions that focus on the prevention of stillbirths and very early neonatal deaths are well studied 
(2,7), but their scale-up, from a pilot or trial to an intervention that benefits the broader population, has 
faced challenges in many settings, especially sub-Saharan Africa (8). Reaching the United Nation’s 
Sustainable Development Goals targets for maternal mortality and preventable newborn death will 
require concerted scale-up of interventions that improve care at the time of delivery (9). However, the 
literature on scaling up interventions for disease prevention and health promotion focuses little 
attention on how to support adoption, coverage, and standardized delivery of a new intervention at 
scale (10).  
 
The World Health Organization recommends auscultation using a Doppler or Pinard stethoscope to 
assess fetal well-being upon a pregnant woman’s admission to the labor and delivery ward (11), 
reinforcing additional international and Tanzanian standards of care that practitioners measure and 
record fetal heart rates (FHR) upon admission (12,13). The practice of FHR assessment directly impacts a 
facility’s ability to provide quality of care. A study at Tanzania’s Muhimbili National Referral Hospital 
attributed 40% of audited perinatal deaths to poor fetal heart monitoring—a critical issue being poor 
documentation (14). However, the Tanzanian Health Management Information System (HMIS) does not 
include a field to collect FHR data. This gap is significant because a large proportion of the very early 
neonatal death that occurs in a facility may be responsive to improvements in the quality of delivery 
care. But facilities lack an indicator to track improvements. Our study is part of a parent study that has 
validated an indicator of perinatal mortality that occurs after admission to health facilities (15).  
 
The World Health Organization’s guidance does not specify a preferred method of FHR auscultation (11). 
Although Pinard stethoscopes are commonly used to monitor FHRs in Tanzania, there are benefits to 
using a Doppler rather than a Pinard stethoscope, and multiple studies in Tanzania have explored the 



97

C
H

A
P

T
E

R
 7

IN
TEG

RATIO
N

 O
F D

O
PPLER IN

TO
 M

ATERN
ITY W

A
RD

 TRIAG
E A

N
D

 A
D

M
ISSIO

N

4 

practicalities of doing so (16–19). Most commonly noted reasons for using Doppler include increased 
rate of detection of abnormal FHRs (17,18,20) and client preference (21,22).  
 
The objective of this mixed-methods study was to describe the inputs and processes used to integrate 
Doppler use into the workflow of maternal triage upon admission to Tanzanian maternity wards. This 
study specifically focused on describing and assessing the provider training that transferred knowledge 
and skills on operating and maintaining the Doppler; the study also estimated the provider time and 
facility logistics needed to support the continued use of Doppler for triaging pregnant women for 
admission to the labor and delivery wards in Tanzania. Findings will be useful to facility managers and 
program planners as they make policy and implementation decisions on scaling up Doppler use for 
maternity care.  
 

Methods 
Study Design 

We conducted a mixed-methods study that integrated Doppler use and standardized FHR data collection 
into the process of admitting women in labor to maternity services. The study took place in 10 health 
facilities in Kagera Region, Tanzania, from November 2016 to April 2017 and was part of a parent study 
that demonstrated the validity of an indicator to track perinatal deaths that occurred after admission to 
the maternity ward. The parent study has been previously described (15).  
 
In the study described here, a team of six experts trained midwives to use a handheld Doppler to assess 
FHR when triaging a pregnant woman for admission to the facility and to accurately and consistently 
record the measured data in the HMIS register. The training included a simple refresher on how to 
diagnose, classify, and manage common labor and delivery clinical outcomes, with a focus on perinatal 
mortality outcomes. The training team assessed didactic clinical knowledge transfer with simple pre- 
and post-training assessments and assessed transfer of clinical skills with an objective structured clinical 
examination (OSCE).  
 
After an initial period of 3–6 weeks, a team of five research assistants observed providers in their labor 
and delivery triage workstations. We employed a provider-observation tool to collect data on how well 
providers retained their knowledge and skills from the training, and to examine the time needed to 
perform steps associated with triaging and admitting a patient when using the Doppler. We conducted a 
detailed assessment of physical and logistical facility inputs associated with continued use and 
maintenance of the device.  
 

Selecting Study Region and Sampling Health Facilities 

This study was conducted in facilities supported by the Maternal and Child Survival Program (MCSP), 
which is funded by the United States Agency for International Development. The facilities were located 
throughout Kagera Region, a region targeted for development efforts because of its elevated maternal 
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and infant mortality rates. At the time of study design, this region had Tanzania’s highest infant 
mortality rate of 62 deaths per 1,000 live births, compared to the national rate of 46 deaths per 1,000 
live births (23). Out of eight district councils and six districts in the Kagera Region, we selected four that 
were within a feasible (one-day) travel distance from the region’s central office, were considered by 
locally experienced staff to be representative of the region as a whole, and had health facilities which 
had received MCSP support. The four districts were Bukoba, Bukoba Municipal Council, Muleba, and 
Karagwe. 
 
At the time of the study, MCSP-supported health facilities in these districts had received more than two 
years of technical assistance to improve maternal and newborn care. Facilities were eligible for inclusion 
if they had (a) at least 360 deliveries annually and (b) five or more skilled birth attendants listed on their 
labor and delivery ward rosters. Ten facilities (three health centers, six district hospitals, and one 
regional referral hospital) met the criteria and were included. Annual delivery volume in the study sites 
ranged from 385 to 4,388 births in 2015, at the time of study design. 
 
Our study utilized the Moyo Fetal Heart Rate Monitor, a handheld Doppler device manufactured by 
Laerdal Global Health and specifically designed for the LMIC setting 
(https://laerdalglobalhealth.com/products/moyo-fetal-heart-rate-monitor/).  
 

Sampling Health Care Providers 

We invited all eligible health care providers at the 10 study facilities to participate in a half-day of 
training. Providers were eligible for inclusion if they were skilled birth attendants (e.g., nurse, nurse-
midwife, or physician) who admitted women to the labor and delivery ward of a study facility. At the 
time of study design, facility staff records listed 201 eligible providers, 81% (163 providers) of whom 
were enrolled in the study. Training sessions were three to four hours in duration and were conducted 
on site at each facility during clinical duty hours. Each provider took part in the one training held at their 
facility. The number of providers at each training varied with the population of the health facility staff. 
 

Study Intervention: Training Health Care Providers 

A mix of six regional and national trainers facilitated each training. Facilitators were seasoned health 
professions educators skilled in the provision of maternal and newborn health care services, with global 
and locally specific expertise in obstetric practice, research, and program design, implementation, and 
evaluation. Regional health managers and facility in-charges were briefed before and after the training 
through three orientation sessions that communicated study objectives and scope—specifically 
obtaining their buy-in for the inclusion of a field for FHR data in each study facility’s HMIS register (called 
MTUHA Book 12).  
 
The training consisted of a didactic session followed by a practicum component. Content was derived 
from the World Health Organization’s International Statistical Classification of Diseases and Related 
Problems (tenth revision) for perinatal deaths (24), Tanzania’s Maternal and Perinatal Death Surveillance 
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and Response Guidelines (25), and user instructions and specifications in the training materials for 
Laerdal’s Moyo Fetal Heart Rate Monitor (26).  
 

Training Assessment 

The initial didactic component provided a refresher on the proper classification of stillbirth and newborn 
deaths; a refresher on the core clinical steps in triaging and assessing a woman in labor for admission; 
instructions on using the Doppler to assess FHR; and guidance on the clinical importance of not only 
conducting these assessments, but completely and accurately recording the data in the register. An 
eight-question knowledge assessment was developed to test providers on the specific content conveyed 
during the training; it was administered before the training and a reordered version was administered 
after the training.  
 
In the practicum component, study trainers were individually assigned to assess each trainee using an 
OSCE based on the Moyo Doppler user guide (26). The OSCE was specifically developed for the study by 
clinical education experts based within and outside Tanzania; they used other OSCEs as models 
(specifically, an OSCE on respectful maternal care). During the OSCE, the assigned study trainer assessed 
and coached each provider through a hands-on clinical scenario on using the Doppler to triage and 
admit a standardized patient and then to properly record the fetal and maternal assessments in the 
register. Because the study focused on use of Doppler for admission to labor and delivery services and 
maternal triage, a longer and more detailed training on the clinical steps necessary if an abnormal FHR 
was detected was outside the scope of this training.  
 

Assessment of Doppler Adoption into Labor and Delivery Admission 

Study research assistants subsequently used the provider workflow observation tool to collect data on 
provider actions as the provider admitted the woman into the labor and delivery ward. The tool used a 
time-motion format to document the sequence and timing of steps provided upon admission, as well as 
the facility infrastructure used to maintain and store the Doppler (charging station, cleaning supplies, 
etc.). The observation tool was designed based on quality improvement instruments, including those of 
Lean Six Sigma (27). The design used techniques of time measurement, process mapping, and value-
stream mapping, adapted to conform to World Health Organization–recommended practices upon 
admission (11) and guidance from the Tanzania Ministry of Health, Community Development, Gender, 
Elderly and Children (28). Among other factors, data on how much time a health provider uses in 
employing a new intervention helps health systems planners to assess the demands that the new 
intervention places on the health workforce (29); we measured the timing (30) of key tasks that needed 
to be performed to integrate the Doppler into the maternal triage and admission clinical workflow. 
Study staff provided memos and comments on observations to augment the time-motion findings. 
 
We divided provider observations a priori into five categories: intake and booking, admission 
procedures, initial physical assessment, activities and data collection to assess and record fetal status 
using the Doppler, and final assessment and recording of data in the register. Content of these 
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categories included gaining maternal permission from and checking maternal understanding of the use 
of the Doppler; correctly using the Doppler; recording the FHR assessment into the register; and 
conducting additional routine clinical care steps to triage a patient for admission to maternity services.  
 
We also evaluated Doppler use in relation to the facility’s physical infrastructure, along with other 
material resource inputs involved in implementing the new workflow.  
 

Data Collection Tools 

The study utilized three data collection forms: the provider knowledge assessment, completed before 
and after each training session; the OSCE assessment, completed at the end of each training session; 
and a provider workflow observation tool, which was used within six months following the training 
sessions to directly observe health care providers as they triaged laboring pregnant women for 
admission to labor and delivery services.  
 

Pre- and Post-Training Knowledge Assessments 
Study trainers administered the eight-question knowledge assessments on site after the providers had 
registered and again immediately following the training session. Providers could not refer to notes or 
sources while completing the assessment. The post-training questionnaire asked the same questions as 
the pre-test questionnaire, but in a different order.  
 

OSCE  
Study trainers administered the OSCE individually to each provider at the conclusion of the didactic and 
demonstration components of the training. The OSCE aimed to evaluate each provider’s skills, 
knowledge, and competency in using the Doppler. Each OSCE required 30–60 minutes to complete. 
Providers (or trainees) were deemed competent at the end of the training session if they correctly 
performed 80% (12 of the 15 steps) of the steps in the OSCE. Trainees who did not obtain a passing 
score on the OSCE underwent remediation and then reassessment until each was evaluated as 
competent. Healthy pregnant women from the facility, who were not in active labor, volunteered as 
standardized patients for the OSCE assessments.  
 

Observing the Triage of a Woman in Labor for Admission to Maternity Services 

The provider workflow observation tool used a time-motion format in which the trained observer 
evaluated health care providers as they triaged pregnant women for admission. Start and stop times for 
workflow steps and related details were recorded using this tool.  
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Data Collection Procedures 

Research assistants—all of whom were nurses or nurse-midwives—received a four-day training on 
research ethics and study tools and procedures. During the data collection period, a regional study 
coordinator supervised the research assistants both on site and remotely. Each research assistant was 
assigned to two facilities and visited the facilities on a rotating basis.  
 
During October 2016, health care providers were trained at their facilities to use the Doppler and 
correctly classify perinatal mortality outcomes. Data on training outcomes were collected using paper-
based observation checklists as part of OSCEs. Observations of health care providers admitting women 
to the labor and delivery ward were made using a tablet.  
 
Observations were conducted between November 2016 and April 2017. Over the study period, a 
research assistant attempted to conduct at least one observation of each trained health care provider 
(some health care providers who attended the training session did not work in the ward afterwards due 
to rotation, leave, or illness). The research assistant obtained written informed consent from the 
provider and verbal informed assent from the patient, observed the admission, and entered data using a 
tablet computer.  
 
Study staff regularly assessed the condition of the Doppler at the facilities, addressed any technical 
problems, and encouraged facility providers to use the Doppler for every admission.  
 

Data Management 

The paper forms for the OSCE and training were transferred to Dar es Salaam, entered in Microsoft 
Excel, and imported to STATA (https://www.stata.com/) (31). CommCare software (32)—a mobile web-
based program—was used for data capture of the provider observations. Completed forms of provider 
observations were uploaded to a secure server at the end of each day.  
 

Analysis 

Descriptive statistics from the assessment of knowledge and skills and from observations of the clinical 
workflow were calculated in STATA. The statistical significance of the change in provider knowledge was 
assessed using paired Student’s t-test and Fisher’s exact test, while the Shapiro–Wilk test was used to 
test normality distribution of the providers’ performance scores before and after assessments. Data on 
timing of clinical steps, obtained from the clinical workflow observation tool, were analyzed in STATA 
and then used to map the process workflow (Figure 1). We qualitatively analyzed the free-response data 
from the clinical workflow observation tool to describe barriers to and facilitators of using the Doppler. 
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Ethical Oversight 

This study was submitted to the Johns Hopkins Bloomberg School of Public Health Institutional Review 
Board (IRB) and was determined to be exempt (JHU IRB #00007059). The study was approved by the 
Tanzania National Institute of Medical Research (NIMR) IRB (NIMR/HQ/R.8a/vol.IX/2219). 
 

Consent and Confidentiality 
Health care providers signed a written informed consent statement before being observed conducting 
facility admissions. Oral assent was provided by all mothers whose admissions were observed. Pregnant 
women who required immediate emergency care or referral to a higher level of care upon admission 
(before the assessment of FHR) were excluded from the study, ensuring uninterrupted provision of 
urgent and/or emergent care.  
 

Results 
Characteristics of Training Participants 

Across the 10 study facilities, 163 clinical providers completed the training and were certified as 
competent. Of the trained providers, 72% were female, 85% were nurse-midwives, and 15% were 
physicians. Annually, the study facilities delivered 385 to 4,388 births, and the ratio of providers to every 
100 deliveries ranged from 0.37 at the regional referral hospital to 2.13 at the local health center with 
the lowest volume of deliveries (Table 1). 
 

Assessment of Provider Knowledge and Skills  

Knowledge 
The mean score in the pre-training assessment was relatively high at 6.65 on eight questions (mode 7, 
range 3–8), and the mean score on the post-training assessment was 7.13 on eight questions (mode 8, 
range 3–8). The change in knowledge from pre-test to post-test was a 7% increase. Mean post-training 
scores were significantly higher than pre-training scores (7.13, 95% confidence interval [CI]: 6.97–7.29) 
(p < 0.001) (Table 2). 
 
Provider OSCE and Knowledge Assessment Performance Immediately Post-Training 
After the training session, the mean OSCE score was 13.3 out of 15 scored steps (mode 15, range 6–15) 
(Table 2). Twelve percent (n = 19) of the trainees failed the OSCE on their first try. Those who failed 
were coached and then reassessed until they attained passing scores.  
 
In addition to categorizing OSCE performance as fail or pass, knowledge assessment scores for the 160 
providers were further categorized as low (≤ 6) or high (7–8) at the fiftieth percentile of each knowledge 
assessment’s score (i.e., a score of 7). The overall mean difference between pre-training and post-
training knowledge assessment scores was 0.48 points (confidence interval [CI] 0.31-0.65, p<0.001) 
(Table 2). The difference in pre- and post-training knowledge assessment scores did not vary by 
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individual site, level of health care facility, cadre, OSCE score, or provider’s sex. OSCE pass rates were 
not correlated with individual pre-training or post-training knowledge assessment scores (data not 
shown). There was a significant increase in the proportion of providers attaining higher scores in the 
post-training knowledge assessment compared with the pre-training assessment (p < 0.05): 82.5% 
obtained a high pre-training score, and 92% obtained a high post-training score (Table 3). Those who 
scored high on the pre-training assessment had greater odds of scoring high on the post-training 
assessment (odds ratio [OR] = 15.16, 95% CI: 4.25–54.11) than those who scored low in the pre-training 
assessment (Fisher’s exact test, p < 0.001) (results not shown).  
 

Observation of Admissions to the Labor and Delivery Ward  

Out of the 163 providers eligible for study activities, 87 providers (53% overall, ranging from 33% to 82% 
of eligible providers across the study sites) were observed using the Doppler to admit 112 women to 
maternity services within the six months following the training. Factors contributing to this relatively low 
rate of observation included substantial human resource-related constraints on the part of the 
providers, such as clinical assignment rotation, illness, leave, or facility transfer. Of the 87 providers, 65 
were observed only once, 19 were observed for two admissions, and three were observed for three 
admissions (Table 4). Nearly all (97%) observed providers were either nurses or nurse-midwives (data 
not shown). Of the 24 physicians trained, three were observed using the Doppler when admitting 
pregnant women in labor to maternity services. Physicians in these facilities rarely spend substantial 
time in triage admitting pregnant women. 
 
Through 112 provider-client observations, we assessed provider tasks and processes associated with the 
admission of pregnant women in labor to maternity services (Table 5). In all observed admissions, 
providers performed an abdominal exam and measured the FHR using the Doppler. In 93% of the 
admissions, providers checked maternal understanding of the purpose for assessing the FHR with the 
Doppler. In 9% of the admissions, providers augmented the use of the Doppler with either another 
handheld Doppler at the facility or a Pinard stethoscope. In the vast majority (96%) of admissions, FHR 
was recorded in the HMIS register, and the provider initiated a partograph to monitor labor in 85% of 
the admissions.1 In 82% of the admissions, the provider measured maternal blood pressure; in 63% of 
the admissions, the woman was assessed for signs of pre-eclampsia; and in roughly one-quarter of the 
admissions (22%), the provider requested urine and tested it for the presence of protein. In 67% of the 
admissions, providers asked women about other danger signs, such as heavy vaginal bleeding or intense, 
sudden onset of abdominal pain.  
 
Structural Factors Related to Integrating the Doppler into Clinical Practice 
The clinical workflow observation tool also assessed structural factors associated with storage, 
placement, and use of the Doppler. In 98% of the 112 client-provider observations, the device was  

                                                             
1 The partograph used in Tanzania defines the transition between latent phase and active labor as reaching cervical 
dilation of 3 cm.  



104

C
H

A
P

T
E

R
 7

IN
TEG

RATIO
N

 O
F D

O
PPLER IN

TO
 M

ATERN
ITY W

A
RD

 TRIAG
E A

N
D

 A
D

M
ISSIO

N

11 

immediately available to the provider (Table 5). For the two observations in which the device was not 
available, the device was either locked in a cupboard or in a different room. For 88% of the admissions, 
the device was stored within a short distance (< 1 m) from the bed used for triage and admission 
assessment. In all admissions, the device probe was noted to be clean and the battery sufficiently 
charged. In 99% of the admissions, a designated location was noted for charging the device. An 
accountable staff member (typically the maternity ward’s in-charge) was designated for storing, 
charging, and maintaining the device at each study facility. The most notable deficiency was in the 
availability of the ultrasound gel for the Doppler’s probe: in 24% of the observed admissions, an 
insufficient amount of ultrasound gel was in stock. In these cases, per study protocol, providers used 
sterile water or other liquid to ensure that heart sound waves transmitted from the fetus to the device. 
In 88% of the admissions, wipes were available to clean the probe after its use.  
 
Research assistants provided free-response data for all 112 observed admissions. In 6% of the observed 
admissions, research assistants noted that providers expressed some confusion or demonstrated 
process issues in the proper use of the Doppler. These issues included failure to clean the device after 
use; powering on the device after, rather than before, the transducer was placed on the abdomen; and 
generally poor organization of materials and workspace needed to use the device. In 33% of the 
observed admissions, qualitative contextual memos provided by the research assistants made particular 
mention of the shortage or lack of ultrasound gel (n = 12 admissions) and provider’s failure to perform 
an essential component of an adequate maternal health assessment (n = 9), i.e., focused physical exam, 
vital sign assessment, standard urine test for protein, and assessment of common obstetric danger 
signs. Additional issues that the research assistants emphasized included the following: provider needing 
more practice (n = 7); poor arrangement of the assessment area (n = 4); improper use of the device or 
its components (n = 3), i.e., the probe or the on/off switch; provider’s failure to properly clean device 
components after use (n = 3); lack of use, or failure to initiate use, of indicated partograph (n = 2); failure 
to use normal saline or other liquid when ultrasound gel was lacking (n = 1); lack of wipes to clean the 
device (n = 1); and provider failure to sufficiently educate the mother on the purpose and use of the 
device (n = 1). 
  

Timing of Clinical Workflow Steps  
Clinical workflow observation data was analyzed only for the 75 of the 112 admissions that had 
complete data. The overall mean length of time for the admission process was 30.6 minutes (with a high 
of 95 minutes and a low of 8 minutes). The timing of the five categories of the admission process is 
detailed in Figure 1. Providers used a mean time of 4.1 minutes for fetal assessment and device usage. 
This step included locating, powering on, and positioning the device; obtaining a measurement of the 
FHR with the device and additional devices as preferred; answering the woman’s questions; and 
cleaning and storing the device. Intake and booking required the longest time; this step included the 
time a woman spent in the waiting room before the admission process began. 
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Discussion 
In Tanzania and globally, successful efforts to reduce rates of stillbirth have long recognized the 
importance of early detection of fetal distress to improve outcomes (14). A study conducted close to 
three decades ago in the Southern Highlands of Tanzania focused on early detection of fetal distress as 
its key intervention, demonstrating close to a 50% reduction in perinatal mortality (33). Despite the 
established importance of enabling providers to detect fetal distress early and take action, perinatal 
mortality continues to be high. A significant challenge facing Tanzanian health care providers and public 
health planners lies in how to scale up new interventions, such as integrating Doppler use into the 
routine triage and admission workflow. Multiple studies have looked at the use of Doppler to auscultate 
FHRs upon admission or intermittently throughout labor in LMICs, including in Zimbabwe (34), Uganda 
(20), and Tanzania (16,17). Recent studies of the Moyo Doppler in Tanzania have demonstrated its 
effectiveness in detecting an abnormal FHR (19), its superior performance compared to Pinard (17), and 
its ability to improve FHR documentation (18). 
 
The current study assessed the change in provider knowledge and skills before and after a training on 
how to use a Doppler to triage laboring women for admission to maternity services. Our assessment 
used clinical workflow observations to understand the initial context—in terms of provider actions, time, 
and other resources needed—to sustain the adoption of Doppler use for triage and admission.  

 

Implications for Scale-up of Training on Doppler for Maternity Triage and Admission 

We found that providers’ knowledge of Doppler use, which was quite high at baseline, showed a 
statistically significant increase of 7% after their participation in the half-day training session. The 
majority of providers (88%) also demonstrated rapid skill uptake in using the Doppler, thereby 
demonstrating competency on their first try. The strong baseline knowledge (mean of 6.65 out of 8) as 
well as relatively high post-training scores bodes well for the scale-up of training to incorporate the use 
of Doppler into admission workflow. In comparison, in 2015, 279 Tanzanian health care providers 
similarly assessed with OSCEs to demonstrate competency in Helping Babies Breathe had a passing rate 
of 63% (35).  

 
Whereas many studies on the Doppler address intermittent monitoring throughout labor, the training 
assessed in this study restricted its focus on Doppler use to triage pregnant women in labor for 
admission to maternity services. In assessing the use of the Doppler, we found that providers omitted 
some of the other key steps for admission, such as initiating partograph use and assessing for signs of 
pre-eclampsia and other obstetric emergencies. This suggests that the training materials should be 
expanded to include a refresher on all key steps of triaging women in labor for admission to maternity 
services. Additionally, the observation that a small proportion of providers augmented Doppler 
assessment with Pinard suggests that a wide-scale training effort may benefit from activities that 
reinforce adoption of a new device. This is further reinforced by a study in Tanzania, which found that 
some midwives who used both Doppler and Pinard preferred the device with which they were most 
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comfortable (16). This study found that midwives did not necessarily prefer using the Doppler over 
Pinard, citing unfamiliarity with the Doppler and the need for charging and maintenance as potential 
barriers to use. The authors concluded that Doppler devices should be made available during midwifery 
and in-service training, and that both Pinard stethoscopes and Doppler devices should be available to 
practitioners (16). Our findings build upon these previous conclusions and provide supportive evidence 
for revising both pre-service and in-service training curricula to provide skills and knowledge on use of 
the Doppler to support clinical care in maternity wards (36).  
 
The structural factors (37) assessed in association with the study’s clinical workflow showed that health 
care providers were generally able to properly store, charge, maintain, and use the Doppler. Structural 
factors with the lowest scores were the availability of the gel (76%) and wipes to clean the probe (88%). 
The difficulties noted with maintaining an adequate supply of ultrasound gel are not surprising in LMIC 
settings but suggest that facilities should use existing budgeting and procurement measures to prevent 
stock-outs. In addition, the small but notable number of times that the device was locked in a cupboard 
or not available in the triage work area suggest that an application of standard operating procedures 
may be useful.  
 

Time Spent Using the Doppler 

The time required to assess fetal status, including Doppler use, averaged 4.1 minutes. Although we did 
not collect data on the time needed for fetal assessment using a Pinard stethoscope, it is not 
unreasonable to assume that the devices have similar time requirements. From the authors’ collective 
field and clinical experiences, the 4.1 minutes does not represent an unreasonable burden on provider 
time and may decrease as providers use the Doppler outside the context of formal observation and 
study. There is no standard recommendation on the amount of time to spend on each clinical workflow 
step needed to triage and admit women in labor to maternity services: the recommendation calls for the 
provider to identify actionable risk factors, regardless of the amount of time spent (38). However, the 
realities of human resource challenges and crowding in Tanzanian maternity wards require that 
admissions are conducted as rapidly as possible. A Doppler assessment of a healthy fetus can take under 
a minute. Notably, our measure included a variety of associated steps that started when the provider 
located the Doppler, applied the gel, and all subsequent tasks, including storing the device after use. 
However, our finding of 4.1 minutes as the average time does offer opportunity for improved efficiency. 
 

Potential Applications of Fetal Heart Rate Data for Quality Improvement 

Ensuring high quality of recorded data is recommended for improving processes of care (39). For the 
parent study associated with the current study, HMIS registers were modified to provide a field to 
record FHR upon triage and admission to maternity wards. We believe this modification improved not 
only the practice of recording FHRs but also a provider’s overall practice of assessing FHRs. If Doppler 
use during women’s admission to labor and delivery wards is scaled up across wider regions of Tanzania, 
it will be critical to standardize similar revisions to HMIS tools to accommodate proper recording of FHR 
data. Inclusion of a field for measuring an FHR upon triage and admission will have the additional benefit 
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of allowing facilities to calculate and track a validated indicator of facility-based perinatal mortality, 
which has the potential to track improvements in quality of labor, delivery, and intrapartum care (15).  
 

Limitations of the Study 

It is important to consider the findings of our study in the context of several limitations to our approach. 
Because the study training sessions were conducted during facility operating hours, and only one day 
was allotted per facility for the training, the full active roster of maternity ward providers was not 
available to participate in the study. Some risk of bias is inherent in our use of the same team to conduct 
the training as well as to assess knowledge and skills transfer. However, use of structured and validated 
assessment methodologies (OSCE and multiple choice questions) as well as the experience of the 
trainers in medical, nursing and midwifery education offsets the potential bias. Further emphasis on 
knowledge and skill retention could be achieved using on-the-job training supported by continued 
mentoring and by creating explicit connections to efforts to improve intrapartum quality of care (36,40). 
Training and reinforcement of clinical decision-making in response to abnormal fetal assessment was 
outside the scope of this study but should be attached to future efforts to integrate the Doppler to 
improve the quality of intrapartum care.  
 
Although all of the providers who learned to use the Doppler were noted to be using the Doppler in 
practice at 6 month observation following the training session, only a little over half took part in the 
study-related observations in the 6 months following the training session. The study design does not 
allow us to comment on retention of the study skills and knowledge in clinical practice at the time of 
follow-up, but this is an important operational consideration for future scale-up efforts. Some were not 
observed due to illness or leave, and these factors could not be predicted. However, in some cases, the 
researchers and facility administration could have screened out providers who do not often conduct 
admissions (in the case of physicians) or who had planned transfers to other departments. Some 
providers were observed multiple times, and although we chose to include this small number of multiple 
observations, doing so may have introduced some bias to our findings. Facilitators of future trainings 
should screen providers to ensure that the persons who need to learn the new skill are able to 
participate in the training and subsequent assessments, and they should further standardize the number 
of observations conducted per provider.  
 
This study was not comparative in design, and data from the pre-intervention workflow were not 
collected. Furthermore, we do not have data to compare time spent using the Doppler against the time 
spent using the Pinard stethoscope. Comparative studies that document clinical management of the 
woman and fetus, following detection of abnormal FHRs, will elucidate the pathway for improving 
perinatal survival. Although institutional deliveries are increasing in Tanzania, in some regions, close to 
half of the deliveries take place at home (3). This study did not address the potential of the Doppler to 
improve community-based care in home-based deliveries. Additionally, the Kagera Region of Tanzania 
selected for this study has long experienced poorer than average health outcomes. This may limit 
generalizability of our findings to settings with ample resources and high performance on health 
indicators. Finally, we collected provider rosters during study planning, but because of staffing 
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fluctuations and vagueness in “who is a provider at this hospital” (i.e., some semiretired, some part-
time), we cannot accurately specify the proportion of health care providers working in the maternity 
ward who were trained in our intervention.  
 

Conclusion 

Improving the quality of maternal and newborn services to prevent intrapartum stillbirths and newborn 
deaths is a pressing concern in Tanzania, as in many other LMIC settings. Our study assessed the 
effectiveness of provider training sessions along with the inputs needed to integrate the Doppler to 
assess fetal heart status during maternal triage upon admission to labor and delivery wards. We found 
that the training sessions effectively supported transfer of knowledge and skills that providers need to 
integrate this device into routine care during facility admission, and that it is likely that minimal resource 
inputs will be required to maintain use of the device in practice. Further applications of these findings 
should assess determinants and levels of provider acceptance and comfort using the Doppler and look 
into institutionalizing Doppler use for tracking perinatal deaths that take place after the woman is 
admitted to maternity services.  
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Table 1. Distribution and characteristics of providers trained across study site facilities 

Site Providers Cadre* 
n = 161 

Gender** 
n = 158 

2015 Annual 
deliveries 

Providers 
per 100 

deliveries 

 n 
% of 
total 

Nurse/ 
nurse-

midwife 
Physicians Male Female n 

% 
total 

 

Regional referral hospital  

Bukoba 
Regional 
Referral 
Hospital 

16 10% 11 5 8 8 4,300 24% 0.37 

District hospitals 

Mugana 
District 
Designated 
Hospital 

15 9% 12 3 2 13 1,035 6% 1.45 

Nyakahanga 
District 
Designated 
Hospital 

28 17% 27 1 2 26 3,959 22% 0.71 

Izimbya 
Hospital 

20 12% 16 2 8 10 1,007 6% 1.99 

Kagondo 
Hospital 

19 12% 16 3 7 12 1,402 8% 1.36 

Ndolage 
Hospital 

12 7% 9 3 7 5 1,078 6% 1.11 

Rubya 
Hospital 

14 9% 11 3 3 11 2,665 15% 0.53 

Health Centers 

Kaigara 
Health 
Center 

20 12% 19 1 2 17 1,382 8% 1.45 
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Katoro 
Health 
Center 

8 5% 7 1 4 4 375 2% 2.13 

Kayanga 
Health 
Center 

11 7% 9 2 1 8 608 3% 1.81 

Total 163 100% 137 (85%) 24 (15%) 
44 

(28%) 
114 

(72%) 
17,811 100% 0.37 

* Two providers did not report their cadre. 
** Five providers did not report their sex. 
 

 

 

Table 2. Provider performance on training assessments 

Population test performance 
Total 

(n) 
Mean 95% CI** Mode Range SD 

Pre-training assessment score 160 6.65* 6.46–6.48 7 3–8 1.21 

Post-training assessment score 160 7.13* 6.97–7.29 8 3–8 1.04 

Difference between pre and post 160 0.48* 0.31-0.65    

OSCE skills assessment score 163 13.34 13.08–13.59 15 6–15 1.66 

* Significant difference in mean test scores, Paired student t-test p < 0.000 
** 95% CI of the mean test score 
Notes: confidence interval (CI), observed structured clinical examination (OSCE), standard deviation (SD) 
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Table 3. Provider knowledge and skills assessment outcomes and performance by study facility 

    OSCE skills assessment (n = 163) 

Site 
Change in 

knowledge  
(n = 160) 

Pre-
training 

high 
scores (n 

= 160) 

Post-training high 
scores (n = 160) Overall Categories 

 mean (SD) range High (≥ 7) High (≥ 7) mean (SD) range Fail Pass 

   n % site n % site   n % site n % site 

Regional referral 
hospital 

            

Bukoba Regional 
Referral 
Hospital 

0.8 (1.26) -2, 3 12 75% 14 93% 13.6 (0.96) 12, 15 0 0% 16 100% 

District hospitals             

Mugana District 
Designated 
Hospital 

0.3 (0.72) -1, 2 13 87% 14 93% 13.8 (1.15) 11, 15 1 7% 14 93% 

Nyakahanga District 
Designated Hospital 

0.4 (0.93) -2, 2 25 89% 26 96% 14.0 (1.14) 12, 15 0 0% 28 100% 

Izimbya Hospital 0.4 (1.14) -2, 2 17 85% 20 100% 14.0 (1.05) 12, 15 0 0% 20 100% 

Kagondo Hospital 1.0 (1.33) -2, 3 12 63% 17 89% 12.6 (1.54) 10, 15 5 26% 14 74% 

Ndolage Hospital -0.1 (1.31) -3, 2 11 92% 9 75% 12.6 (1.73) 9, 14 3 25% 9 75% 

Rubya Hospital 0.1 (0.86) -2, 1 9 64% 10 71% 13.4 (1.60) 10, 15 2 14% 12 86% 

Health Centers             

Kaigara Health Center 0.4 (0.68) -1, 2 17 85% 19 95% 11.9 (2.73) 5, 8 8 40% 12 60% 

Katoro Health Center 1.0 (1.31) -1, 3 7 88% 8 100% 13.1 (0.64) 12, 14 0 0% 8 100% 

Kayanga Health Center 0.7 (0.95) 0, 3 9 82% 10 100% 14.2 (1.25) 12, 15 0 0% 11 100% 

Total 0.48 (1.07) -3, 3 132 82.5% 147 92% 13.3 (1.66) 6, 15 19 12% 144 88% 

Notes: observed structured clinical examination (OSCE), standard deviation (SD) 
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Table 4. Number and proportion of trained providers and admissions undergoing observation 

Site 

Trained 
providers  
(n = 163) 

 

Providers observed  
(n = 87) 

Admissions 
observed (n = 112) 

 n n 

% of 
trained 

providers 
observed 

by site 

% of 
total 

providers 
observed 

n 
(site 
total) 

% of total 
observed 

admissions 

Regional referral hospital       

Bukoba Regional Referral Hospital 16 7 44% 8% 13 11% 

District hospitals       

Mugana District Designated Hospital 15 5 33% 6% 7 6% 

Nyakahanga District Designated 
Hospital 

28 15 54% 17% 21 18% 

Izimbya Hospital 20 6 30% 7% 9 8% 

Kagondo Hospital 19 14 74% 16% 19 16% 

Ndolage Hospital 12 6 50% 7% 6 5% 

Rubya Hospital 14 10 71% 11% 11 9% 

Health centers       

Kaigara Health Center 20 10 50% 11% 10 8% 

Katoro Health Center 8 5 63% 6% 5 4% 

Kayanga Health Center 11 9 82% 10% 11 9% 

 

 

 



116

C
H

A
P

T
E

R
 7

IN
TEG

RATIO
N

 O
F D

O
PPLER IN

TO
 M

ATERN
ITY W

A
RD

 TRIAG
E A

N
D

 A
D

M
ISSIO

N

23 

Table 5. Workflow processes for admission to labor and delivery services 

Process 
Observed 
as correct 

Illustrative qualitative 
observations 

n = 112 observations n %  

Time woman waits between arrival and 
admission assessment 

   

Checks maternal understanding of purpose of 
device assessment 

104 93%  

Examines maternal abdomen 112 100%  

Measures FHR with study Doppler 112 100%  

Measures FHR with other handheld Doppler 4 4%  

Measures FHR with Pinard 6 5%  

Records FHR in HMIS register 108 96%  

Measures maternal blood pressure 92 82%  

Assesses for warning signs of pre-
eclampsia/eclampsia 

71 63%  

Assesses other danger signs 75 67%  

Requests urine protein test 25 22%  

Initiates use of partograph 95 85%  

Structural factors for use and storage of Doppler    

Doppler immediately available 110 98% 
Was locked in the cupboard; 
was in admission room rather 
than in triage 

If no, observations on why not 2 2%  

Storage of Doppler    

Within 1 m of triage admission bed 98 88%  
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Admission room farther than 1 m from bed 11 10%  

Other (describe) 3 3% 

In admission room; admission 
room far from triage room; 
provider had to search for 
device, which was in the same 
room but in a congested space 

Probe was clean 112 100%  

Device battery charged sufficiently 112 100%  

Gel present in sufficient quantity 85 76%  

Wipes available to clean probe 99 88%  

Designated location to charge device in ward 111 99%  

Personnel designated to be in charge of device 112 100%  

Challenges to Doppler use    

Provider expressed confusion on proper device 
use 

7 6% 

Comparing maternal pulse with 
FHR, cleaning the device; poor 
arrangement of admission area; 
provider did not turn on device 
until after placing transducer 

Provider made mistake using device 7 6%  

Notes: fetal heart rate (FHR), Health Management Information System (HMIS) 
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Figure 1. Timing of key steps in observed clinical workflow, over an average 9.5 minutes, for admission 
to maternity services 
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Chapter 8: General Discussion
This thesis aims to explore how access to quality maternal and newborn care can be improved in Tanzania, 
recommending approaches and strategies that can be adopted in similar low-resource settings. Improving 
access to quality maternal and newborn care is a critical strategy towards ending preventable maternal and 
newborn deaths by 2030 (1-4). Low-resource countries carry the highest burden of maternal and newborn 
mortality; hence, they should not continue doing business as usual if they aspire to be a better place for 
women and newborns to survive and thrive (5,6). It is in these same countries where quality of care contin-
ues to pose a major bottleneck, contributing to higher rates of maternal and newborn mortality and morbid-
ity (1,7,8). For countries to be able to meet their SDG commitments, experts recommend that each country 
prioritizes strategies that are context specific and respond to local challenges in maternal and newborn 
health care (1,9). Countries in low-resource settings encounter similar challenges in achieving quality care; 
hence they can learn from each other about what works best in their own context.

The studies included in this thesis do just that: they were carried out as part of projects aiming to improve 
quality of care for mothers and newborns in Tanzania and were tailored to the local context. In line with the 
conceptual framework presented in Figure 1.2 (Chapter 1, page 9), the papers in this thesis demonstrate 
that it takes multifaceted strategies to improve the quality of maternal and newborn care in low-resource 
settings. Responding to the three research questions of the thesis, the findings are presented in three main 
prongs, all of which must be considered in making quality maternal and newborn care a reality: 

• First, health workers’ performance of evidence-based practices contributes directly to the quality of 
maternal and newborn care. Their performance can be enhanced through competency-based training, 
ongoing supervision and mentorship, structured continuous learning and monitoring, and adherence 
to clinical protocols and guidelines (Chapters 2, 3 ,4, and 7). This prong covers two domains of 
quality of care: evidence-based practices for routine care and management of complications; and 
competent and motivated human resources. 

• Second, tools, resources, and systems must be available at the health facility to facilitate provision of 
quality maternal and newborn care. These go beyond supplies, equipment, and infrastructure and 
also include clinical protocols and systems for data use and measurement (Chapters 2, 3, 4, 6, and 7). 
The two domains of quality of care addressed with the second prong include: actionable information 
system and essential physical resources available. 

• Third, women’s interactions with the health care system influence actual and perceived quality of 
care received by both mother and baby along the continuum of care (Chapters 5, 6, and 7). The third 
prong covers three domains of quality of care, namely; respect and dignity; emotional support; and 
effective communication. 

The studies in this thesis demonstrate how all three of these areas can be strengthened; this section provides 
a consolidated discussion of the findings from all six papers. Figure 8.1 below illustrates identified strategies 
across the three prongs, together with links to the seven dimensions of quality of care from the conceptual 
framework. 

Fig. 8.1: Framework for strategies to improve quality of care for mothers and newborns in low-resource settings
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S T R A T E G I E S  T O  I M P R O V E  
Q U A L I T Y  O F  C A R E  

F O R  M O T H E R S  A N D  N E W B O R N S

D O M A I N S  O F  
Q U A L I T Y  O F  C A R E  

A D D R E S S E D

• COMPETENCY-BASED TRAINING, 
INCLUDING USE OF SIMULATION AND 
ON THE-JOB-TRAINING WITH WHOLE 
SITE APPROACH;

• STRUCTURED POST-TRAINING 
FOLLOW-UP ACTIVITIES, INCLUDING 
SUPERVISION AND MENTORSHIP

• ADHERENCE TO CLINICAL PROTOCOLS 
AND STANDARDS OF CARE

• ROUTINE MEASUREMENT OF 
CORRECT PRACTICE OF EVIDENCE-
BASED ACTIONS AND CHANGE OF 
CAPACITY BUILDING STRATEGY AS 
NEEDED

1. HEALTH CARE 
WORKER‘S 
PERFORMANCE

• EVIDENCE-BASED 
PRACTICES FOR 
ROUTINE CARE 
AND 
MANAGEMENT OF 
COMPLICATIONS

• COMPETENT, 
MOTIVATED 
HUMAN 
RESOURCES

I N T E R V E N T I O N S  
F O C U S  A R E A S  

( P R O N G S )

• MAKE EQUIPMENT AND SUPPLIES 
INCLUDING LIFE-SAVING 
COMMODITIES AVAILABLE AT HEALTH 
FACILITY

• DISSEMINATE GUIDELINES AND/OR 
JOB AIDS TO HEALTH FACILITIES

• ENGAGE HEALTH MANAGERS AT ALL 
LEVELS OF HEALTH CARE SYSTEM FOR 
ACCOUNTABILITY AND SUPPORT

• INSTITUTE A CULTURE OF LEARNING 
FOR IMPROVEMENT IN HEALTH 
FACILITIES

• ESTABLISH QUALITY INDICATORS FOR 
ROUTINE USE

• BUILD A CULTURE OF DATA USE FOR 
QUALITY IMPROVEMENT AND BUILD 
LOCAL CAPACITY

2. RESOURCES, 
TOOLS AND 
SYSTEMS IN 
HEALTH 
FACILITIES

• ESSENTIAL 
PHYSICAL 
RESOURCES 
AVAILABLE

• ACTIONABLE 
INFORMATION 
SYSTEMS

• CREATE A WELL-INFORMED 
COMMUNITY ON MATERNAL AND 
NEWBORN HEALTH

• STRENGTHEN BOTH QUANTITY AND 
QUALITY OF INTERACTION BETWEEN 
HEALTH WORKERS AND WOMEN, 
THEIR MALE PARTNERS, AND 
COMMUNITIES

• POLICIES AND SERVICE SET UP 
ENCOURAGE PARTICIPATION OF MALE 
PARTNERS IN MATERNAL CARE, 
INCLUDING BIRTH COMPANIONSHIP

• IMPLEMENT QUALITY IMPROVEMENT 
INITIATIVES ALONG THE CONTINUUM 
OF CARE, FROM ANTENATAL CARE TO 
LABOR AND DELIVERY AND 
POSTNATAL CARE

3. CLIENT’S 
INTERACTION 
WITH THE 
HEALTH CARE 
SYSTEM

• EFFECTIVE 
COMMUNICATION

• RESPECT AND 
DIGNITY

• EMOTIONAL 
SUPPORT

Fig. 8.1: Framework for strategies to improve quality of care for mothers and newborns in low-resource settings
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Enhancing health worker performance 
Health workers’ performance has been correlated with better quality of maternal and newborn care and 
improved health outcomes (10,11). LMICs continue to face a big challenge in this area as the overall per-
formance of health care workers at facilities is poor: evidence from LMICs suggest that health workers may 
undertake less than half of recommended clinical actions (1,4,12,13). Preventable maternal and newborn 
deaths, which are unacceptably high in LMICs, have been attributed to these deficiencies in health workers’ 
performance (14). This calls for deliberate efforts to equip health workers with the knowledge and skills 
needed to provide evidence-based practices for routine care and management of complications for mothers 
and newborns. In-service capacity building is now a common practice in LMICs following observed deficien-
cies in midwifery competencies among graduates from pre-service training as well as practicing providers 
(15-18). The studies in this thesis have identified various strategies that can enhance health providers’ per-
formance of maternal and newborn care, including competency-based training, ongoing supervision, and 
mentorship; structured post-training follow up activities; use of clinical protocols and job aids; and continu-
ous monitoring of health worker performance with remedial actions as needed. 

Chapter 2 shows that the quality of PPH prevention increased significantly in facilities that implemented 
competency-based training and mentorship. Chapters 3 and 7 demonstrate that there was a significant 
increase in providers’ knowledge and skills on use of the Doppler for fetal heart rate assessment follow-
ing a one-day structured training. These findings are in agreement with other studies that have reported 
improvement in providers’ knowledge and skills, and consequently quality of care and health outcomes, 
following competency-based trainings (19-23). The Lancet Global Health Commission on High Quality 
Health systems has recommended competency-based training to improve quality of care and health out-
comes for countries to realize SDG targets (1). However, a review of surveys from seven sub-Saharan Africa 
countries has questioned the role of in-service training and supervision in improving the quality of care; the 
authors concluded that training and supervision – in the form in which they were delivered – were not able 
to improve quality of care in these low-resource countries (13). A health care provider performance review in 
2018 also concluded that training alone did not improve health worker performance in LMICs (24). This is 
an important reminder that not every training will lead to improved quality and health outcomes. Evidence 
from the literature suggests that settings, media, technique, and frequency constitute key elements for effec-
tive in-service training (25). Studies in this thesis reflect on how these elements were successfully accommo-
dated in a low-resource setting, for example, by conducting training and mentorship through a whole site 
approach at the workplace, using simulators for skills practice, and providing ongoing mentorship for spe-
cific competencies. Accordingly, providers demonstrated improved performance of evidence-based actions in 
saving lives of women and newborns. Findings from these studies demonstrate some practical and effective 
capacity-building approaches that can be scaled up in Tanzania and other low-resource countries. 

One drawback to in-service training is a potential drop-off in skills among health workers following train-
ing, particularly for less used skills such as those involved in managing rare events from intrapartum com-
plications. While trained providers usually demonstrate improved skills immediately after training, a drop 
in provider skills in the weeks to months after training has been observed in various settings (20,26-28). 
Chapter 4 provides evidence that well-designed follow-on activities after initial training can reduce deteri-
oration in trainees’ skills. In this study, retention of HBB skills was significantly greater at 4-6 weeks after 
training following the introduction of a structured on-the-job (OJT) training tool. This approach provided 
health workers with an opportunity for repetitive exposure to training, using simulators and in their own 
work environment. A number of studies have recommended similar strategies for effective in-service train-
ing (20,25,29). 

The OJT tool was introduced after a skills drop was observed among trained providers (Chapter 4). This 
was possible because the program continued to monitor providers’ performance after training as part of a 
quality improvement scheme. Rowe and colleagues have recommended this kind of continuous monitoring 
of provider performance, with changes made to the strategy as needed (11). A study from Nepal exemplifies 
this approach; HBB skills were retained six months after training due to ongoing practice of skills, use of a 
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self-evaluation checklist after each delivery, and weekly participation in review meetings (30). Studies from 
Ethiopia and Tanzania found that health care workers were likely to be more motivated when they received 
structured supervision and management, including evaluations of their performance (31,32). Although the 
studies in this thesis did not assess maternal and newborn outcomes after capacity building efforts, various 
studies have documented positive health outcomes associated with similar capacity building initiatives for 
health care workers (10,21,22,33). Thus, our findings, together with existing evidence discussed above, 
suggest that trainings in low-resource settings should include follow-on activities to heighten their effective-
ness. Training designs should include plans to monitor the performance of trainees after the initial training 
and change strategies as needed as well as to provide health workers with the support needed for optimum 
performance of intended competencies. 

Adherence to established standards of care has been identified as one of the strategies to improve care for 
women and newborns (34). However, possessing knowledge and skills does not guarantee that providers 
will give required care following standards. For example, the PPH study presented in Chapter 2 found that 
some women giving birth in hospitals did not receive oxytocin within three minutes as per national guide-
lines even though oxytocin was universally available in these facilities. To improve adherence to clinical 
protocols, quality improvement interventions also should include process quality indicators to be monitored 
on a regular basis. However, low-resource countries face challenges with quality of care indicators as well 
as the quality of routine data (35,36). Direct observation of service provision during routine supervision is 
likely to provide more reliable information on quality indicators. This will require putting in place quality 
improvement tools based on recommended standards of care, as well as ensuring that local supervisors are 
capable of assessing key competencies during implementation. Various studies, including from Zanzibar in 
Tanzania and Bangladesh, have demonstrated that guidelines adapted to the local context have the potential 
to improve the quality of maternal and newborn care (37,38). Findings in chapters 2 and 4 demonstrate 
how building the capacity of local health teams can facilitate adherence to routine protocols of care. The two 
programs trained mentors and champions at both facility and district levels to serve as resources in monitor-
ing health care workers’ performance and providing technical support as needed. Programs working to im-
prove the quality of maternal and newborn care should consider adapting quality standards and tools based 
on local context and building local capacity to oversee compliance during implementation.

Equipping facilities with essential resources, tools, and systems
Provision of quality care depends, in part, on the presence of essential physical resources and systems gov-
erning processes at the facility level. For example, Chapter 7 reported that efforts to introduce a Doppler for 
assessment of fetal heart rates were hindered at about one-quarter of facilities by a lack of the gel needed for 
its use. In the absence of essential supplies, it is challenging for health workers to implement evidence-based 
practices, no matter what policies are in place (39). Making supplies available can increase use of evi-
dence-based practices, as was discussed in studies from India and Ethiopia (40,41). For example, the PPH 
study presented in Chapter 2 reported that the availability of oxytocin significantly increased following a 
quality improvement intervention for PPH prevention. Similar findings were reported from the same project 
(MAISHA) for newborn supplies (28). Despite the program not giving out supplies, sensitization of health 
care workers and engagement of health managers at various levels led to an improved supply chain. This 
improvement in the availability of supplies was accompanied by improvements in the quality of care. Inter-
ventions in four of the studies included in this thesis (Chapters 2, 3, 4, and 7) involved supplying equipment 
to supported service delivery sites for provision of care and health workers’ learning. Project efforts to supply 
equipment proved to be critical both for the provision of quality care and also for cultivating a culture of 
learning among health workers, facilitating retention of skills. In Tanzania, a number of health facilities have 
established and equipped “learning corners” for midwifery skills with support from Jhpiego-led projects and 
other partners; this has required additional space to store and set up learning materials. To scale up this kind 
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of initiative, costing studies should be conducted to establish what resources are needed per site, district, 
region, and across the entire country based on this small-scale implementation.

A lack of written care guidelines and/or job aids in health facilities could be one reason for low adherence 
to standards of care observed in LMICs, despite the fact that most countries have policies in place (1,39). 
For example, the experience of care study presented in Chapter 6 found that almost half of mothers who 
gave birth at health facilities and their newborns were discharged without receiving a postnatal check, even 
though national guidelines clearly state that postnatal care for mothers and newborns should be provided 
within two days. Obviously, this guidance was not well operationalized at the health facilities where child-
births take place. Interventions to facilitate adherence to protocols described in this thesis included orien-
tations of health workers and facility staff on clinical guidelines and making guidelines available at service 
areas (Chapters 2, 3, 4, and 7). Various studies have demonstrated that clinical guidelines cannot only be 
used as job aids for health workers, but they may also serve as quality improvement and accountability tools 
to improve adherence to standards of care (30,42). Findings in Chapter 2 suggest that availability of mater-
nal and newborn care guidelines in health facilities contributed to the observed improvement in quality of 
care. A study from Ethiopia found an association between the availability of guidelines and the competence 
of midwives in providing intrapartum care (17). Our findings build on existing evidence to recommend that 
countries place a greater focus on disseminating global and national guidelines to the service delivery points 
where care actually happens. Health care workers and facility staff should be well oriented and able to oper-
ationalize guidelines in their routine work.

Quality of care cannot be assessed and improved without measurement. Collecting and using timely, rele-
vant data is a key element in providing quality care for positive health outcomes (43,44). However, use of 
data for quality improvement remains a major bottleneck in LMICs due to a variety of factors, including 
lack of quality indicators, poor information systems, insufficient and poor data, and the absence of a culture 
of data use (1,35,45). A study from one rural hospital in Tanzania that assessed patients with eclampsia/
severe pre-eclampsia suggested that timely use of clinical information would lead to better treatment of 
maternal complications (46). The two studies in Chapters 3 and 7 demonstrated the validity and described 
the use of a facility perinatal mortality (FPM) indicator, which is an important health outcome measure that 
enables facilities to monitor levels of perinatal deaths occurring at their site. This is in line with recommen-
dations for low-resource countries to identify quality of care indicators that can be easily tracked and use 
timely information for quality improvement (1,7,35,36). Implementation of formal maternal and perinatal 
death audits remains a challenge in most LMICs, including Tanzania, and the process is not necessarily used 
to improve quality of care (47,48). While it is important to strengthen perinatal death reviews, use of rou-
tine data to calculate the FPM indicator offers health facilities an opportunity to monitor levels of perinatal 
deaths on a timely basis and implement corrective actions accordingly. However, this approach requires 
countries to improve the quality of routine data by including the right variables in health information sys-
tems, making data collection tools available, training health workers, and conducting regular data quality 
checks. 

Adequate resources, tools, and systems at the facility level – including infrastructure, supplies, equipment, 
information systems, use of data, and feedback – are critical in efforts to reduce maternal and newborn mor-
tality (1,10). Most of the time, however, ensuring their availability is out of the control of health workers. It 
is a responsibility of health management teams at the facility, district, regional, and higher levels. Strength-
ening quality improvement teams (QITs), as demonstrated in chapter 2, is a useful strategy in promoting 
local ownership and accountability. These teams are expected to conduct regular assessments of quality of 
care, including health systems, and to develop and follow up on action plans to address identified gaps. In 
addition, the interventions evaluated in the studies presented in this thesis took the approach of working 
collaboratively with health gatekeepers at all levels, including the MoHCDGE and PO-RALG and their 
departments. This is in line with WHO recommendations for implementing quality improvement interven-
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tions with a focus on multiple levels of the healthcare system (49). Even when an initiative is implemented 
at service delivery points, mobilization for support should engage higher levels for it to succeed. Thus, our 
findings support the recommendation that quality improvement interventions should build local leadership 
and engage key players at all levels of the health system to ensure that needed supplies, equipment, infra-
structure and other resources are available at the point of care.

Clients’ interaction with the health system along the continuum of care
Now more than ever before, we recognize that quality improvement should be people-centered to achieve 
standards that encompass users’ experience of care as well as the provision of care (4,50). The conceptual 
framework of this thesis indicates that women should be treated with respect and dignity, receive emotional 
support during care, and be engaged in effective communication in order to achieve positive experience of 
care. Findings in chapter 6 of this thesis, however, show that women still experience poor treatment when 
interacting with the health care system in Tanzania: almost three-quarters of women in this study reported 
disrespect and abuse, and less than one-third were offered flexibility in choosing a birth position. These 
findings are similar to earlier reports in Tanzania and other LMICs (51-53). Unsurprisingly, health facilities 
providing services of poor quality are also likely to have poor coverage of evidence-based practices (1). Chap-
ter 6 further demonstrates that mothers giving birth at a facility were less likely to receive an early postnatal 
check if they experienced poor care during childbirth, including disrespect and abuse, no choice of birth 
position, and lack of facility cleanliness. 

Improving the quality of maternal and newborn care services may increase utilization of those services, 
allowing health systems to reap the positive health outcomes that come with improved coverage. Various 
studies have established that negative experiences during one stage of maternity care may deter women 
from utilizing services in the future (54-56). Studies from Kenya and Tanzania found that users’ perception 
of the quality of care are based on the actions of health care workers as well as on facility resources and 
infrastructure, including cleanliness (12,56,57). Based on their perceptions of the quality of care provided, 
women and other community members tend to vote with their feet; that is, they opt not to return to health 
facilities when they are unhappy with the quality of care. Thus, to increase service utilization and the posi-
tive health outcomes associated with greater coverage, countries should invest in improving patients’ experi-
ence of care along with the provision of care at all stages of the continuum. 

The quality of care provided to women at one stage influences maternal and newborn care at other stages 
along the continuum of care. For example, the study of institutional delivery in Chapter 5 found that giving 
birth in a health facility was associated with making four or more ANC visits. ANC is considered a strategic 
platform for engaging women and their families for safe motherhood (58). However, the extent and quality 
of women’s interactions with the health system during pregnancy is reported to be poor in most LMICs 
(59-61). Consequently, women may go through pregnancy with little information regarding pregnancy care, 
childbearing, and the postnatal period. The bivariate analysis in Chapter 5 suggests that women were less 
likely to give birth at a health facility if they reported poor interactions during ANC visits, as indicated by 
receiving fewer services and counselling on fewer topics during those visits. In Chapter 6, the study indicat-
ed suboptimal coverage of early postnatal checks for the mother and her newborn for births that took place 
in a health facility. This implies that simply getting women to health facilities is not enough; improving 
the quantity and quality of interaction with health care workers is also required. Recent WHO guidelines 
for ANC state that the health system is expected to use the opportunity provided by the ANC platform to 
address important domains of health care for mother and baby related to both preventive and curative care 
(58). For Tanzania and other LMICs to successfully implement such guidelines may require re-examining the 
organization of the ANC system in order to achieve more ANC visits by women while also ensuring mean-
ingful interactions with health care workers. 
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Emotional support to women is a key component of quality of maternal and newborn care. In promoting 
person-centered care, all women should be allowed to have a companion of their choice when receiving 
health care (50). The study of institutional delivery presented in Chapter 5 found an association between 
giving birth in a health facility and a male partner accompanying the woman to at least one ANC visit. 
Involvement of a male partner in maternal care has been reported by other studies in low-resource settings 
to positively influence utilization of maternity services and health outcomes (62-64). Tanzania, like most 
LMICs, has included male involvement in maternal health policies and strategies, indicating progress in 
the right direction (65). For example, findings in Chapter 6 of this thesis showed that over 60% of women 
in the Kagera and Mara regions of Tanzania were given the opportunity to choose a birth companion. At 
face value, this sounds impressive. However, this study did not establish whether those women actually did 
have a birth companion physically present during child birth or not. The chosen companion would likely 
not be physically present in the labor room due to privacy concerns, which negates the expected impact 
of continuous one-on-one support throughout childbirth for improved maternal and newborn health out-
comes (66-68). In Tanzania, majority of women going into labour get escorted by a spouse and/or a relative 
to the door of the labour ward but the family member usually plays no role during the actual process of 
child birth. Hence, birth companionship may not perfectly fit into what the 60% of women reported in the 
context of this study. Accordingly, policy and structural limitations of the health system could explain why 
high rates of offered opportunity for birth companionship in this study were not associated with receiving 
an early postnatal check, contrary to other elements of experience of care in the study. The findings suggest 
that countries like Tanzania need a transformation of the health care system that involves changes in infra-
structure as well as policies and expectations in order to accommodate male partners or other companions in 
maternity services and ensure that women receive much deserved emotional support.

Effective communication with women and their families is key to their experience of care. When women 
are well informed, they are more likely both to access maternity services and to receive quality care (69-71). 
Unfortunately, women are not always aware of what they should do during pregnancy, labor and delivery, 
and the postnatal period, nor are they aware of what services they should be receiving during that time. A 
study in Malawi found that women were not critical of the services they received because they did not know 
what to expect from the health system (72). When clients are aware of the extent and quality of care they 
deserve, they are more likely to demand it and thus increase the level of accountability in the health care 
system. Findings in this thesis demonstrate the effect of an informed constituency of women and commu-
nities on the uptake of high-impact maternal interventions. Chapter 5 shows that women were more likely 
to give birth in a health facility if they knew at least three pregnancy danger signs or practiced components 
of birth preparedness for the last child. The same factors were reported to predict place of delivery in other 
low-resource settings in Africa and Asia (73-75). Recognizing clients’ right to information, one of the rec-
ommendations for promoting person-centered care is to educate women about their health, including preg-
nancy-related complications (10,76). However, the global health strategy for women’s, children’s and ado-
lescent’s health (2016-2030) also calls for “strengthening community action” and “inclusive participation” 
(77). Evidence suggests that involving communities – including, but not limited to women – and empow-
ering them with information is associated with better health care seeking and improved home-based care 
(7,34). Our findings suggest the need to strengthen community-based programming for a better-informed 
constituency, especially for countries like Tanzania where utilization of facility-based maternity services is far 
below recommended targets. 

Thus, findings from multiple studies included in this thesis demonstrate that each phase of maternity care 
along the continuum is connected, so that experience of care at one stage can predict what to expect in 
following stages. To ensure that both the provision and the experience of care are satisfactory, quality im-
provement policies and programs should address the continuum as a whole. Even though most maternal 
and newborn deaths occur around the time of birth, evidence shows that maternity care at all stages of the 
continuum is equally important in ending preventable maternal and newborn deaths (9,78,79). Interaction 



G
EN

ERA
L D

ISC
U

SSIO
N

C
H

A
P

T
E

R
 8

129

with the healthcare system for women and their families should therefore promote effective communication, 
emotional support, and respect and dignity to ensure that women have positive experience throughout 
pregnancy, childbirth, and the postpartum period. Shortages of health care workers and high workloads, 
however, may place an obstacle to optimal interaction during service provision at health facilities. Hence, 
countries should look into alternative models to engage and educate women and their families on maternal 
and newborn health issues, such as engaging community health workers, group antenatal care sessions, and 
use of m-health platforms. 

Conclusion 
This thesis identifies a series of operational strategies that can improve timely access to good quality mater-
nal and newborn care in low-resource settings like Tanzania. These multifaceted strategies operate across 
seven of the eight domains in the WHO Quality of Care Framework and relate both to the provision and 
experience of care. 

Research and programmatic experience in Tanzania show that interventions to build the capacity of health 
care workers and improve processes of care can improve the quality of maternal and newborn care in health 
facilities. The performance of health care workers was enhanced through a structured and ongoing capac-
ity building initiative characterized by competency-based training, continuous monitoring of providers’ 
performance, and on-the-job training and mentorship. However, providers’ skills eroded substantially after 
training in the absence of follow-on activities, suggesting that continuous monitoring and capacity building 
models are needed for optimum performance. 

Making care protocols available at service delivery sites and encouraging their use facilitated adherence to 
standards and hence the provision of quality care. While creating and disseminating job aids and/or check-
lists can make it easier for health care workers to apply care standards, it is also important to engage the 
whole facility in creating a culture that reinforces the use of standards, for example, by developing mentors 
and/or champions for specific competencies. 

The environment where services are provided also influences the quality of care that mothers and newborns 
receive. The availability of infrastructure, supplies, equipment, and information systems were found to play 
a significant role in ensuring quality of care. Mounting an intervention that acts only at one level, for ex-
ample, training health care workers without considering the environment in which they work, is not likely 
to succeed. Thus, quality improvement initiatives should act at various levels of the health system to ensure 
that facilities and providers are equipped and supported with required resources and tools. Facilitating ongo-
ing quality improvement activities requires building local capacity at various levels of the health system.

Women’s interactions with the health care system across the continuum of antenatal, labor and delivery, 
and postnatal care influences their experience of care as well as their utilization of maternal and newborn 
health services. Good experiences encourage women to return for maternal and newborn health services at 
subsequent stages, while perceptions of poor care may deter them. This implies that for improving both 
dimensions of quality – provision and experience of care – interventions should comprehensively address the 
continuum at both community and facility levels.

Recommendations
Implications of findings from this thesis call for multiple stakeholders working collaboratively to improve 
the quality of care for mothers and newborns in low-resource settings. Everyone has a role to play. Based on 
the findings of this thesis and his experience in the field, the author makes the following recommendations:
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Policy level
1. Ensure maternal and newborn health policies and programs address quality along the continuum 

of care, including at the community level. Interventions and measurement strategies should focus 
on both the provision and experience of care. 

2. Ensure that national policies and strategies are costed and disseminated in a timely manner to 
improve the quality of services at the point of care. 

3. Develop capacity-building models for health care workers that are competency-based, encourage 
training at the workplace, and include structured, ongoing monitoring of providers’ performance 
to ensure skills retention and adherence to care standards.

4. Develop frameworks and guidelines to support timely scale up of maternal and newborn health 
interventions that have been tested and proven to be effective locally or in similar settings.

 

Local government authorities
5. Create a pool of qualified mentors and supervisors at the district and/or regional levels to provide 

support and build the capacity of health care workers at the facility level.
6. Support the availability of resources and systems needed to provide quality maternal and newborn 

care at health facilities; these include qualified and competent human resources, equipment, sup-
plies, and functioning health information system and tools. This will require use of data to develop 
costed plans to meet the needs.

7. Institute a culture of using routine data to improve quality of care. This should also include capac-
ity building in data analysis and use at all levels of the healthcare system.

8. Adopt maternal and newborn health interventions that are proven effective to be included into 
costed health plans to facilitate implementation at scale and sustainability.

Health facility level
9. Promote use of up-to-date guidelines and protocols for maternal and newborn care. This should 

include standards for respectful care during pregnancy, childbirth, and postpartum care.
10. Interact and treat women with respect and dignity. Ensure that women and their families are well- 

informed about the care they receive, participate in making decision, and enjoy a positive experi-
ence throughout pregnancy, childbirth, and the postpartum period.

11. Ensure regular training and mentoring of health care workers to support evidence-based practices 
and good quality of care.

12. Designate and equip a space in the maternity ward to serve as a “learning corner” to facilitate 
ongoing learning and practice of key midwifery competencies. Other techniques, such as digital 
learning, can also be instituted to facilitate self-directed learning.

13. Identify key performance indicators (KPIs), including quality indicators and facility-based health 
outcome indicators, to continuously monitor performance of the facility in maternal and newborn 
care. Ensure the quality of data, analysis, and use of routine information for quality improvement.

14. Establish and/or strengthen quality improvement teams that are responsible for coordinating 
ongoing quality improvement efforts in the maternity unit and facility as a whole.
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Community participation
15. Implement programs that encourage community participation in promoting maternal and new-

born care. A community score card and involvement of community health workers are among 
the strategies that have been implemented in parts of Tanzania and other LMICs which could be 
scaled up.

16. Build community awareness that maternal and newborn care is the responsibility of everyone. 
Male partners and families should be sensitized on their roles in maternal and newborn care and in 
efforts to end preventable maternal and newborn deaths.

17. Educate women and communities on reproductive health rights and the quality of care they de-
serve. Community leaders should create awareness on the client service charter during community 
meetings and gatherings. Use of mHealth is another strategy that can efficiently disseminate in-
formation to women and communities.

Non-state actors, such as non-governmental organizations (NGOs), donor 
agencies, UN agencies, professional associations, and research institutions

18. Identify and synthesize globally generated evidence and provide timely support to host govern-
ments in creating evidence-based policies and strategies for quality maternal and newborn care.

19. Design, fund, and implement quality improvement programs that are multi-faceted and address 
the continuum of care.

20. Create and/or participate in national scientific platforms for sharing and synthesizing evidence 
from program implementation and research to inform national policies and strategies for quality 
maternal and newborn care. 

21. Develop and/or operationalize the continuous professional development (CPD) system across 
midwifery cadres (clinicians and nurse/midwifes) to encourage continuous learning for practicing 
health workers.

22. Focus on building local capacity (at national, regional and district levels) in designing, implement-
ing, and evaluating interventions that can improve quality of care and end preventable maternal 
and newborn deaths.

23. Support and implement studies that could answer some additional questions that complement the 
findings of this thesis: 

a. Costs and resources needed to implement recommended interventions at a national 
scale, 

b. Role and contributions of health leaders at various levels and competencies needed for 
them to support provision of quality care, 

c. Effective model(s) to facilitate timely dissemination of new clinical evidence and proto-
cols at scale, 

d. Feasibility of providing community-based maternal, newborn and child health services
e. Optimal models for conducting country-wide refresher trainings in maternal and new-

born care, including: timing and frequency, financing, and training management, and
f. Effective strategies to enhance accountability for both communities and the health care 

system so as to enable timely access to quality care for mothers and newborns. 
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SUMMARY

The purpose of the work under this 
thesis was to explore strategies that 
can facilitate improvement of ma-
ternal and newborn care in Tanzania 
and other countries in similar low-re-
source settings. Papers in the thesis 
are based on studies conducted as 
part of three projects implemented 
in Tanzania between 2008 and 2016 
with the focus on improving quality 
of maternal and newborn care. The 
thesis is composed of eight chapters.
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Summary
Chapter 1 provided a general introduction to the maternal and newborn health situation and progress made 
in LMICs, and the role of quality care in efforts to end preventable maternal and newborn deaths. It reflect-
ed on past and future commitments to improve maternal and newborn care and health outcomes in Tanza-
nia and low-resource settings. The chapter also presented an overview of maternal and newborn health proj-
ects under which the studies included in this thesis were conducted. It presented the conceptual framework 
guiding the thesis, its aim and research questions, and a brief description and outline of the thesis.

Chapter 2 presented findings from a quality improvement study on the prevention of postpartum hemor-
rhage (PPH). A cross-sectional study utilizing direct observations of women during labor and delivery was 
conducted in 52 health facilities in Tanzania. The study was conducted in two phases, in 2010 and repeated 
in 2012 following implementation of quality improvement interventions. Steps for active management 
of third stage of labor (AMTSL) were assessed using a standardized structured observation checklist that 
was based on WHO guidelines. The quality of PPH prevention increased substantially in facilities that 
implemented competency-based training and quality improvement interventions, with the most dramatic 
improvement seen at lower-level facilities. There was substantial improvement in the timely provision of 
uterotonics (within 3 minutes of birth) across all facilities. Availability of oxytocin rose from 73% to 94% of 
all facilities. The findings suggested that with efforts to increase the number of facility births, quality of care 
should also be improved by promoting use of up-to-date guidelines and ensuring regular training and men-
toring for health care providers so that they adhere to the guidelines for care of women during labor. 

Chapter 3 tested the validity of an indicator to track facility-based, pre-discharge perinatal mortality by 
comparing perinatal outcomes extracted from the HMIS maternity registers to a gold standard perinatal 
death audit. The intervention provided refresher training to health providers at 10 government health fa-
cilities on perinatal death classification and use of handheld Doppler devices to assess fetal heart rate upon 
admission to maternity services. Sensitivity and specificity of the HMIS neonatal outcomes to predict gold 
standard audit outcomes were both over 98%, based on analysis of 128 HMIS/gold standard audit pairs. 
The facility perinatal mortality (FPM) indicator was calculated from HMIS data using fresh stillbirths and 
pre-discharge newborn deaths as the numerator and women admitted in labor with positive fetal heart tones 
as the denominator. The results demonstrate that health facilities can use the FPM indicator to monitor 
levels of perinatal deaths occurring in the facility and evaluate the impact of quality of care improvement 
activities.

Chapter 4 presented findings on the effectiveness of two training approaches in the retention of newborn 
resuscitation skills which were implemented across 16 regions of Tanzania. Following an observed drop in 
skills, structured on-the-job training guidance was introduced to accompany the verbal instructions for fol-
low-on activities that were part of the initial training approach. Newborn resuscitation skills were assessed 
immediately after training and 4–6 weeks after training using a validated objective structured clinical exam-
ination. Skills retention was compared between the two training approaches. A total of 8,391 providers were 
trained and assessed. Both groups experienced statistically significant drops in newborn resuscitation skills 
over time. However, the modified training approach was associated with significantly higher skills scores 
4–6 weeks post training. The study findings suggest the inclusion of on-site follow-on activities after train-
ing as part of efforts to improve provider performance, retention of skills and strengthen quality of care.

Chapter 5 described factors that influence place of delivery in northwestern Tanzania. The analysis was based 
on data from a cross-sectional household survey of 1,214 women age 15–49 who had given birth in the two 
years preceding the survey. In the multivariable regression model, six factors were significantly associated 
with institutional delivery: region of residence, number of children, household wealth index, four or more 
ANC visits, knowing three or more pregnancy danger signs, and number of birth preparations made. An-
other three factors related to ANC (number of topics covered, number of services received, and presence of a 
male partner during ANC visits) were also significant in the bivariate analysis. Thus, giving birth in a health 
facility was associated both with socio-demographic factors and women’s interactions with the health care 
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system during pregnancy. ANC policies and programs should focus on improving the quality and content 
of the interaction between pregnant women and service providers and strive to make sure that women and 
their families are well informed.

Chapter 6 described the association between women’s experience of facility-based childbirth care and the 
receipt of postnatal care checks before discharge. This involved a sub-analysis of a cross̵sectional household 
survey conducted in April 2016 in two regions of Tanzania. The sample included 732 women age 15–49 
who had given birth in a health facility during the previous two years. Overall, 73.1% of women reported 
disrespect and abuse, 60.1% were offered an opportunity to have a birth companion, 29.1% had a choice of 
birth position, and 85.5% rated facility cleanliness as good. About half of mothers (46.3%) and newborns 
(51.4%) received early postnatal checks before discharge. Early postnatal checks for both mothers and new-
borns were associated with no disrespect and abuse and facility cleanliness . Early postnatal checks for moth-
ers were also associated with choice of birth position. The results demonstrated that women and newborns 
still receive substandard care even within health facilities. Maternity care is a continuum of services, where 
better care at one stage can predict better care in following stages.

Chapter 7 described the process of introducing the handheld Doppler into the routine workflow for mater-
nity ward triage and admission in Tanzania. Doppler devices were provided to maternity services at 10 gov-
ernment facilities in Kagera Region, Tanzania, and 163 health care providers at these facilities were trained 
on using the devices to assess fetal heart rates and accurately classify and record perinatal deaths among 
women in labor who were admitted to maternity services. . Providers were assessed for knowledge and skills 
transfer at time of training, then observed in practice 6 months post-training to assess logistical and resource 
inputs needed to integrate the Doppler into routine care. A total of 87 providers were observed while triag-
ing 112 women for admission to maternity services. Providers’ mean knowledge score increased significantly 
from pre-test to post-test. Providers needed a mean of 30.6 minutes to admit women to maternity services, 
and they used 4.1 of these minutes to assess fetal heart rates using the Doppler. Results demonstrated that 
training sessions effectively supported transfer of knowledge and skills needed to integrate the Doppler into 
routine triage and admission workflows. 

Chapter 8 presented a general discussion of the findings from all six papers, a conclusion, and summary 
recommendations. This thesis has contributed evidence on practical strategies to improve timely access to 
quality maternal and newborn care in Tanzania and similar low-resource settings. The findings suggest that 
it takes multifaceted strategies to ensure, first, that the provision of care meets quality standards and, sec-
ond, that the experience of care is satisfactory for clients, particularly women. These findings were discussed 
along with evidence from existing literature. In efforts to achieve SDG health targets by 2030, countries 
in low-resource settings should adopt context-specific strategies to improve the quality of maternal and 
newborn care with a focus on: improving health workers’ performance; making tools, resources and systems 
available in health facilities; and enriching interactions between the health care system and women and their 
families along the continuum of care. 

The Implications of the thesis’ findings are clear: multiple stakeholders must work collaboratively in order 
to make lasting improvements in the quality of health care for mothers and newborns in low-resource set-
tings. Everyone has a role to play.
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SAMENVATTING

Het doel van het onderzoek in dit 
proefschrift was om strategieën te 
verkennen die verbetering van zorg 
voor moeders en pasgeborenen kan 
bewerkstelligen in Tanzania of in an-
dere landen met een vergelijkbaar 
gebrek aan middelen. De artikelen 
in het proefschrift zijn gebaseerd op 
drie projecten die tussen 2008 en 
2016 in Tanzania geïmplementeerd 
zijn met focus op verbeteren van 
zorg voor moeders en pasgeborenen. 
Het proefschrift is opgebouwd uit 
acht hoofdstukken. 

141



SA
M

EN
VA

T
T

IN
G

142

Samenvatting
Hoofdstuk 1 gaf een algemene inleiding tot de situatie van de zorg voor moeders en pasgeborenen en de 
vooruitgang die is geboekt in lage- en midden-inkomenslanden (LIMCs) in het algemeen, en de rol van 
kwaliteit van zorg bij pogingen om vermijdbare sterfte van moeders en pasgeborenen te voorkómen. Het 
reflecteerde op gestelde doelen om de zorg voor moeders en pasgeborenen te verbeteren in Tanzania en andere 
landen met een gebrek aan middelen. Het hoofdstuk bevatte ook een overzicht van gezondheidsprojecten 
voor moeders en pasgeborenen waar de studies in dit proefschrift over gaan. Een conceptueel raamwerk werd 
gepresenteerd. wat de basis vormt voor dit proefschrift. Het doel en onderzoeksvragen werden in raam werk 
gepositioneerd. 

Hoofdstuk 2 presenteerde bevindingen uit een onderzoek naar kwaliteitsverbeterings van preventie van post-
partum bloedingen (PPH). Een cross-sectionele studie met directe observaties van vrouwen tijdens de beval-
ling werd verricht in 52 gezondheidsfaciliteiten in Tanzania. De studie werd in 2 fasen uitgevoerd, allereerst 
in 2010 en vervolgens herhaald in 2012 na implementatie van interventies voor kwaliteitsverbetering. Het 
actief leiden van het nageboortetijdperk (Active Managament of Third Stage of Labor) werden beoordeeld 
met behulp van een gestandaardiseerde gestructureerde observatie checklist die gebaseerd was op de WHO 
richtlijnen. 

De kwaliteit van PPH-preventie nam aanzienlijk toe in faciliteiten die competentiegerichte trainingen en 
interventies voor kwaliteitsverbetering hadden ge-implementeerd. De grootste verbetering werd gezien bij 
de kleinere klinieken!. Er was een aanzienlijke verbetering in het op-tijd toedienen van uterotonica (binnen 3 
minuten na de geboorte, en debeschikbaarheid van oxytocine steeg van 73% tot 94% van alle instellingen. 
De bevindingen in dit hoofdstuk suggereerden dat samen met inspanningen om het aantal geboorten van een 
faciliteit te verhogen ook de kwaliteit van de zorg zou moeten worden verbeterd. Dit kan door het gebruik 
van up-to-date richtlijnen te bevorderen en regelmatige training en supervisie/mentoring voor zorgverleners 
te garanderen, zodat ze zich houden aan de richtlijnen voor zorg van vrouwen tijdens de bevalling.

Hoofdstuk 3 testte de validiteit van een indicator om faciliteit-gebaseerde perinatale mortaliteit tot ontslag 
bij te houden door perinatale resultaten uit de HMIS-zwangerschapsregistratie te vergelijken met perinatale 
sterfte-audit als gouden standaard. De interventie behelsde opfriscursussen voor zorgverleners in 10 ge-
zondheidsinstellingen van de overheid met betrekking tot classificatie van perinatale sterfte en het gebruik 
van draagbare Doppler-apparaten om de foetale hartslag te beoordelen bij opname op de verloskamers. Op 
basis van de analyse van 128 HMIS/gouden standaard auditparen werd een sensitiviteit en specificiteit van 
de neonatale uitkomsten van HMIS (ten opzichte van de gouden standaard ) gevonden van dan 98% voor 
beide parameters. De faciliteit-gebaseerde perinatale mortaliteit (FPM)-indicator werd berekend op basis van 
HMIS-gegevens (doodgeboortes tijdens de bevalling en pasgeboren sterfgevallen voor ontslag als de teller en 
vrouwen opgenomen om te bevallen met positieve foetale harttonen als de noemer). De resultaten tonen aan 
dat zorginstellingen de FPM-indicator kunnen gebruiken om het aantal perinatale sterftes in de faciliteit bij te 
houden en het effect van kwaliteit van zorgverbeteringsactiviteiten te evalueren. 

Hoofdstuk 4 presenteerde bevindingen over de effectiviteit van twee trainingsmethoden voor het behoud-
en van neonatale reanimatievaardigheden, die werden geïmplementeerd in 16 regio’s van Tanzania. Na een 
waargenomen afname van vaardigheden werd gestructureerde trainingsbegeleiding geïntroduceerd ter verst-
erking van de mondelinge instructies voor vervolgactiviteiten die deel uitmaakten van de initiële trainingsaan-
pak. Neonatale reanimatievaardigheden werden beoordeeld onmiddellijk na de training en 4-6 weken later 
met behulp van een gevalideerd gestructureerd klinisch onderzoek.Het behouden van vaardigheden werd 
vergeleken tussen de twee trainingsmethoden. Een totaal van 8,391 zorgverleners werden getraind en beoor-
deeld. In beide groepen was er sprake van statistisch significante daling in reanimatievaardigheden over de 
tijd. De aangepaste trainingsaanpak was echter 4-6 weken na de training geassocieerd met significant hogere 
scores voor vaardigheden. De bevindingen van de studie suggererden dan het opname van vervolgactiviteiten 
na de training ter plaatse als onderdeel van projecten om de prestaties van hulpverleners te verbeteren, result-
eerde in een beter behoud van vaardigheden en de verbetering van kwaliteit van de zorg.

Hoofdstuk 5 beschreef factoren die van invloed zijn op de plaats van bevalling in het noordwesten van Tan-
zania. De analyse was gebaseerd op gegevens van een cross-sectionele enquête onder huishoudens van 1214 
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vrouwen van 15-49 jaar die in de twee jaar voorafgaand aan de enquête waren bevallen. In het multivariabele 
regressiemodel waren zes factoren significant geassocieerd met een bevalling in gezondheidscentrum: woonge-
bied, aantal kinderen, vermogens index van huishouden, vier of meer Anetenatal care (ANC)-bezoeken, 
kennis van drie of meer alarmsymptomen in de zwangerschap en het aantal gemaakte voorbereidingen voor 
de geboorte. Nog eens drie factoren gerelateerd aan ANC (aantal behandelde onderwerpen, aantal ontvangen 
diensten en aanwezigheid van een mannelijke partner tijdens ANC-bezoeken) waren ook significant in de 
bivariate analyse. Bevallen in een gezondheidscentrum werd dus geassocieerd met zowel sociaal-demografische 
factoren als de interacties van vrouwen met het gezondheidszorgsysteem tijdens de zwangerschap. ANC-be-
leid en -programma’s zouden gericht moeten zijn op het verbeteren van de kwaliteit en inhoud van de inter-
actie tussen zwangere vrouwen en dienstverleners en ernaar moeten streven dat vrouwen en hun families goed 
worden geïnformeerd.

Hoofdstuk 6 beschreef de relatie tussen de ervaring van vrouwen met faciliteitsgebaseerde geboortezorg en 
de ontvangst van de postnatale zorgcontroles vóór ontslag. Dit betrof een subanalyse van een cross-sectionele 
enquête onder huishoudens uitgevoerd in april 2016 in twee regio’s van Tanzania. De steekproef omvatte 732 
vrouwen van 15-49 jaar die in de afgelopen twee jaar in een gezondheidscentrum waren bevallen. Van alle 
vrouwen rapporteerde 73.1% gebrek aan respect, kreeg 60.1% begeleiding tijdens de bevalling aangeboden, 
kon 29.1% de bevalhouding kiezen en beoordeelde 85.5% de netheid als goed. Ongeveer de helft van de 
moeders (46,7%) en pasgeborenen (51,4%) kregen vroege postnatale controles vóór ontslag. Vroege postna-
tale controles voor zowel moeders als pasgeborenen waren geassocieerd met geen gebrek aan respect tijdens de 
bevalling en netheid van faciliteiten. Vroege postnatale controles voor moeders werden ook geassocieerd met 
de keuze van de geboorteplaats. De resultaten toonden aan dat vrouwen en pasgeborenen nog steeds substan-
daardzorg ontvangen, zelfs binnen gezondheidscentra. Kraamzorg is een continuüm van diensten, waarbij 
betere zorg in één fase betere zorg in de volgende stadia kan voorspellen.

Hoofdstuk 7 beschreef het proces van het introduceren van de draagbare Doppler in de routine werkzaam-
heden voor triage en opname in de kraamafdeling in Tanzania. Doppler-apparaten werden geleverd aan 
kraamdiensten bij 10 overheidsinstellingen in Kagera Regio, Tanzania, en 163 zorgverleners bij deze facili-
teiten werden getraind in het gebruiken van de apparaten om de hartfrequenties van de foetus te bepalen en 
perinatale sterfgevallen nauwkeurig te classificeren en vast te leggen bij vrouwen die werden opgenomen voor 
kraamdiensten. Zorgverleners werden beoordeeld op kennis en vaardigheden op het moment van opleiding en 
vervolgens geobserveerd in de praktijk 6 maanden na de training, om de logistiek te beoordelen die nodig was 
om de Doppler te integreren in standaardzorg. In totaal werden 87 aanbieders geobserveerd tijdens de triage 
van 112 vrouwen voor opname op kraamafdelingen. De gemiddelde kennisscore van zorgverleners nam sig-
nificant toe van na de training. Zorgverleners hadden een gemiddelde van 30,6 minuten nodig om vrouwen 
toe te laten tot kraamdiensten en zij gebruikten 4,1 minuten van deze tijd om de hartfrequentie van de foetus 
te bepalen met behulp van de Doppler. De resultaten toonden aan dat trainingssessies effectief de overdracht 
van kennis en vaardigheden ondersteunden die nodig waren om de Doppler te integreren in routinematige 
triage- en opnamewerkstromen.

Hoofdstuk 8 presenteerde een algemene bespreking van de bevindingen van alle zes artikelen, een conclu-
sie en samenvattende aanbevelingen. Dit proefschrift heeft bewijs geleverd over praktische strategieën om 
de tijdige toegang tot kwalitatief hoogwaardige maternale en pasgeboren zorg in Tanzania en soortgelijke 
instellingen met een gebrek aan middelen te verbeteren. De bevindingen suggereren dat er multipele strate-
gieën nodig zijn om allereerst te zorgen dat de zorgverlening voldoet aan de kwaliteitsnormen en ten tweede 
dat de ervaring van de zorg bevredigend is voor cliënten, met name vrouwen. Deze bevindingen werden 
besproken met bewijs uit de bestaande literatuur. In het streven om de Sustainable Developmental Goals 
(SDG)-gezondheidsdoelen te halen in 2030, moeten landen met een gebrek aan middelen contextspecifieke 
strategieën toepassen om de kwaliteit van de zorg voor moeders en pasgeborenen te verbeteren, met de nad-
ruk op: verbetering van de prestaties van gezondheidswerkers; hulpmiddelen, middelen en systemen beschik-
baar maken in zorginstellingen; en verrijkende interacties tussen het gezondheidszorgsysteem en vrouwen en 
hun families in het continuüm van zorg.

De implicaties van de bevindingen van het proefschrift zijn duidelijk: meerdere belanghebbenden moet-
en samenwerken om duurzame verbeteringen aan te brengen in de kwaliteit van de gezondheidszorg voor 
moeders en pasgeborenen in omstandigheden met weinig middelen. Iedereen heeft een rol te spelen.
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MUHTASARI

Dhumuni la utafiti katika tasnifu 
hii ilikuwa ni kuchunguza mikakati 
ambayo inaweza kurahisisha ubore-
shaji wa huduma za afya ya mama 
na mtoto nchini Tanzania na nchi 
nyinginezo zenye ufinyu wa rasilimali. 
Machapisho yaliyoko kwenye tasnifu 
hii yametokana na tafiti zilizofanyika 
kama sehemu ya miradi mitatu iliy-
otekelezwa nchini Tanzania kati ya 
mwaka 2008 na 2016 ikiwa na len-
go la kuboresha huduma ya mama 
na mtoto. Tasnifu hii ya shahada ya 
uzamivu ina jumla ya sura nane.
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Muhtasari 
Sura ya 1 ilitoa utangulizi wa jumla wa hali ya afya ya akina mama na watoto na maendeleo yaliyopatikana 
katika nchi zenye kipato cha chini na cha kati, na mchango wa upatikanaji wa huduma bora katika kumal-
iza vifo vya mama na mtoto vinavyozuilika. Sura hii iliakisi maazimio yaliyopita na yajayo katika kuboresha 
huduma ya mama na mtoto na matokeo yake kiafya nchini Tanzania na sehemu nyingine zenye ufinyu wa 
rasilimali . Sura hii pia ilitambulisha kwa ufupi miradi ya afya ya mama na mtoto iliyowezesha utafiti huu 
wa shahada ya uzamivu kufanyika. Ilitoa dhana, na mwongozo uliofuatwa katika utafiti huu, lengo kuu na 
maswali ya utafiti, pia maelezo mafupi na ainisho la tasnifu hii. 

Sura ya 2 iliwasilisha matokeo ya utafiti wa uboreshaji wa huduma za afya katika kuzuia utokaji wa damu 
nyingi kwa akina mama baada ya kujifungua. Utafiti huu wa kina ulikuwa ukiwafuatilia kwa karibu akina 
mama wakati wa uchungu na kujifungua ambao ulifanyika katika vituo 52 vya kutolea huduma za afya 
nchini Tanzania. Utafiti huu ulifanyika katika awamu mbili; awamu ya kwanza ikiwa ni mwaka 2010 na 
kurudiwa mwaka 2012 baada ya utekelezaji wa mikakati ya uboreshaji wa huduma za afya ya mama na 
mtoto. Taratibu za utoaji huduma katika hatua ya tatu ya uchungu wakati wa kujifungua (AMTSL) zilifany-
iwa tathmini kwa kutumia dodoso la ufuatiliaji lililozingatia miongozo ya Shirika la Afya Duniani (WHO). 
Matokeo yalionyesha kuongezeka kwa kiasi kikubwa cha ubora wa huduma katika kuzuia utokaji wa damu 
nyingi kwa mama baada ya kujifungua kwenye vituo vya kutolea huduma ya afya ambavyo vilitekeleza ma-
funzo ya ujuzi na stadi kwa watumishi pamoja na mikakati ya kuboresha huduma za afya wakati wa kujif-
ungua; namatokeo hayo yalikuwa makubwa Zaidi katika ngazi ya zahanati na vituo vya afya. Pia maendeleo 
ya kuridhisha yalionekana kwenye vituo vyote vya kutolea huduma katika utoaji huduma ya dawa ya kuzuia 
utokaji mwingi wa damu (Uterotonic) kwa wakati (ndani ya dakika 3 baada ya kujifungua). Pia Upatikanaji 
wa dawa ya kuzuia kuvuja kwa damu katika via vya uzazi baada ya kujifungua (oxytocin) uliongezeka ku-
toka asilimia 73 hadi asilimia 94 katika vituo vyote. Matokeo hayo yaliashiria kwamba jitihada za kuongeza 
idadi ya akina mama wanaozalia kwenye vituo vya kutolea huduma za afya , haina budi ziendane na ubora 
wa huduma zinazotolewa kwa kuzingatia miongozo iliyopo, na kuhakikisha mafunzo na maelekezo ya mara 
kwa mara kwa watoa huduma ili waweze kuzingatia miongozo ya utoaji wa huduma bora kwa akina mama 
wajawazito na wakati wa kujifungua..

Sura ya 3 ilionyesha matokeo ya uhakiki wa kiashiria cha kufuatilia vifo vya watoto wachanga vinavyotokea 
kwenye vituo vya kutolea huduma za afya. Hii ilifanyika kwa kulinganganisha matokeo ya uzazi kwa wato-
to wachanga kutoka kwenye rejista ya mfumo wa utoaji wa taarifa za usimamizi wa afya pamoja na kipimo 
elekezi katika mapitio ya vifo vya watoto wachanga. Afua hii ilitoa mafunzo ya kuongeza ujuzi kwa watoa 
huduma katika vituo 10 vya afya vya serikali katika kuongeza uwezo wao wa kutenganisha makundi na 
sababu za vifo vya watoto wachanga, na matumizi sahihi ya kifaa cha mkono cha upimaji wa mapigo ya 
moyo ya mtoto mchanga akiwa tumboni (handheld Doppler) pindi mama mjamzito anapolazwa wodini kwa 
huduma za kujifungua. Uwezo wa kugundua (sensitivity) na kutogundua (specificity) matokeo ya uzazi kwa 
hali ya watoto wachanga vyote vilizidi 98%, baada ya uchambuzi wa vifo 128 vya watoto wachanga kutoka 
katika taarifa za rejista na pia mapitio ya vifo vya watoto wachanga. Kiashiria cha Idadi ya vifo vya watoto 
wachanga vilivyotokea kwenye kituo cha kutolea huduma (Facility Perinatal Mortality (FPM)) kilipatikana 
kwa kukokotoa idadi ya vifo vya watoto waliokufa kabla ya kuruhusiwa kwenda nyumbani (waliozaliwa 
wakiwa wamekufa na waliozaliwa hai lakini wakafariki kabla ya kuruhusiwa toka kituo cha kutolea hudu-
ma) kugawanywa kwa jumla ya idadi ya mama wajawazito ambao mapigo ya moyo ya mtoto akiwa tum-
boni yalikuwa yakisikika wakati wa kulazwa wakiwa na uchungu wa kujifungua. Matokeo hayo yalionyesha 
kuwa vituo vya kutolea huduma za afya vinaweza kutumia kiashiria cha FPM kufuatilia kiwango cha vifo 
vya watoto wachanga wanaofariki ndani ya vituo vyao na kufanya tathmini ya matokeo ya shughuli za 
kuboresha huduma zao za afya. 

Sura ya 4 iliwasilisha matokeo ya ulinganifu wa ufanisi wa mbinu mbili tofauti za mafunzo katika kuongeza 
stadi kwa watoa huduma katika kusaidia upumuaji kwa watoto wachanga waliozaliwa na kushindwa ku-
pumua, na mafunzo haya yalitekelezwa katika mikoa 16 ya Tanzania. Baada ya kuonekana kushuka kwa 
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kiwango cha stadi kati ya watoa huduma baada ya mafunzo, mwongozo wa mafunzo kazini ulianzishwa ili 
kusaidia utekelezaji wa maelekezo yaliyotolewa kuhusu shughuli za mwendelezo wa kujifunza kwa watoa 
huduma wakiwa kazini, amabayo mwanzo yalitolewa kwa mdomo tu kama sehemu ya mbinu ya awali ya 
mafunzo. Uwezo wa stadi za utoaji wa huduma za kuokoa maisha kwa watoto wachanga waliozaliwa na 
kushindwa kupumua ulitathminiwa mara tu baada ya mafunzo na pia katika kipindi cha wiki 4 hadi6 baada 
ya mafunzo kwa kutumia mtihani wa vitendo. Uwezo wa kubaki na stadi baada ya mafunzo ya awali ulilin-
ganishwa kati ya hizo mbinu mbili za utoaji mafunzo zilizotolewa. Jumla ya watoa huduma za afya wapatao 
8,391 walipewa mafunzo hayo na kutahiniwa. Matokeo katika makundi yote mawili yalionyesha kushuka 
kwa ufanisi wa stadi za utoaji wa huduma za kuokoa maisha kwa watoto wachanga waliozaliwa na kushind-
wa kupumua, kadri muda ulivyoongezeka baada ya mafunzo. Hata hivyo mbinu ya mafunzo iliyoboreshwa 
ilionyesha alama za juu Zaidi katika ufanisi wa stadi kufikia wiki ya 4 hadi6 baada ya mafunzo. Matokeo ya 
jumla ya utafiti yaliashiria umuhimu wa kujumuisha mafunzo kazini kufuatia mafunzo ya awali kama seh-
emu ya jitihadi za kuboresha utendaji kazi wa watoa huduma za afya,na udumishaji wa stadi na kuimarisha 
ubora wa huduma zinazotolewa.

Sura ya 5 ilieleza maswala yanayowezesha mama mjamzito kujifungulia katika viyuo vya kutotela huduma 
za afya nchini Tanzania. Uchambuzi ulitokana na taarifa za utafiti wa kina wa papo kwa papo uliofanyika 
kwenye ngazi ya kaya kwa wanawake wapatao 1,214 wenye umri kati ya miaka 15-49 ambao waliwahi ku-
jifungua mtoto ndani ya miaka miwili kabla ya utafiti katika mikoa ya Mara na Kagera. Baada ya kuangalia 
maswala mbalimbali ilibainika kuwa mambo sita yaliyohusishwa na wajawazito kujifungulia katika kituo 
cha kutolea huduma za afya ni pamoja na; mkoa anakoishi, idadi ya watoto wa kuzaa, uwezo wa kiuchumi 
katika kaya, mahudhurio yapatayo manne au zaidi kwenye kliniki ya mama mjamzito (ANC), ufahamu wa 
dalili za hatari wakati wa ujauzito zipatazo tatu au zaidi, na kuwa na mpango binafsi wa kujifungua. Mam-
bo mengine matatu yanayoendana na huduma za kiliniki wakati wa ujauzito (ANC) pia yalihusishwa na 
mama kijifungulia kituo cha kutoa huduma za afya ikiwa ni pamoja na; idadi ya mada ambazo zilizofundish-
wa, idadi ya huduma za mama mjamzito zilizotolewa na uwepo wa mwenza wa kiume wakati wakupata 
huduma za ujauzito katika kituo cha kutolea huduma ya afya. Hivyo, suala la mama mjamzito kujifungulia 
kwenye kituo cha kutolea huduma ya afya lilihusishwa na sababu za kijamii na jinsi mfumo wa afya unavy-
omfikia mama wakati wa ujauzito wake. Hivyo sera na programu za huduma kwa mama wajawazito zina-
paswa kuzingatia uboreshaji wa huduma na mahusiano pale wanawake wajawazito wanapokutana na watoa 
huduma za afya na kuhakikisha kuwa mama wajawazito na familia zao wanapata uelewa wa kutosha. 

Sura ya 6 ilielezea uhusiano uliopo kati ya uzoefu wa wanawake kutokana na huduma walizopata wakati 
wa kujifungua kwenye kituo cha kutolea huduma za afya na upokeaji wa huduma nyingine za kiuchunguzi 
baada ya kujifungua na kabla ya kuruhusiwa kurudi nyumbani . Hii inahusisha uchambuzi wa ziada wa 
utafiti uliofanyika ngazi ya kaya mwezi Aprili mwaka 2016 katika mikoa miwili nchini Tanzania. Sam-
puli ya washiriki ilihusisha wanawake 732 wenye umri kati ya miaka 15-49 ambao waliwahi kujifungulia 
kwenye kituo cha kutolea huduma za afya ndani ya miaka miwili kabla ya utafiti huo. Kwa ujumla, asilimia 
73.1 ya wanawake waliohojiwa walitoa taarifa ya kukosewa heshima na kudhalilishwa, asilimia 60.1 wal-
ipewa nafasi ya kuleta mtu wa kuwasaidia wakati wa kujifungua, asilimia 29.1 waliweza kuchagua mkao 
wanaotaka wakati wa kujifungua, na asilimia 85.5 walisema kituo kilikuwa kisafi. Takribani nusu ya wan-
awake waliojifungua (46.3%) na watoto wachanga (51.4%) walifanyiwa uchunguzi wa mapema kabla ya 
kuruhusiwa kwenda nyumbani. Kupata uchunguzi wa mapema kwa mama na mtoto mchanga kulihusiana 
na kutokuwepo kwa hali ya kutoheshimiwa na kudhalilishwa, na pia usafi wa kituo cha kutolea huduma za 
afya. Uchunguzi wa mapema wa mama mara baada ya kujifungua pia ulihusishwa na uhuru wa kuchagua 
mkao wakati wa kujifungua. Matokeo hayo yalionyesha kuwa mama na watoto wachanga bado wanapa-
tiwa huduma hafifu hata katika mazingira ya vituo vya kutolea huduma za afya. Hivyo basi, huduma za 
mama mjamzito na mtoto ni huduma endelevu, ambapo huduma bora katika hatua moja ya utoaji huduma 
huongeza uwezekana wa upatikanaji wa huduma bora katika hatua zinazofuata za utoaji huduma.
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Sura ya 7 ilielezea mchakato wa kujumuisha utumiaji wa kifaa cha mkono aina ya Doppler (handheld Dop-
pler) katika upimaji wa mapigo ya moyo ya mtoto aliyeko tumboni katika utaratibu wa kumlaza mama 
mjamzito aliye na uchungu kwenye wodi ya wazazi nchini Tanzania. Vifaa vya Doppler vilitolewa kwa ajili 
ya huduma za uzazi kwa vituo 10 vya kutolea huduma za afya vya serikali katika mkoa wa Kagera nchini 
Tanzania. Watoa huduma ya afya 163 katika vituo hivi walifundishwa namna ya kuvitumia katika kutath-
mini mapigo ya moyo ya mtoto aliyeko tumboni pamoja na jinsi ya kutambua makundi na sababu za vifo, 
na namna bora ya kuhifadhi kumbukumbu za vifo vya watoto wachanga vinavyotokea wakati na mara 
tu baada ya kujifungua kwa akina mama waliolazwa kwa huduma za uzazi. Wakati wa mafunzo, watoa 
huduma za afya walifanyiwa tathmini kwenye uelewa na stadi walizozipata na walifuatiliwa kwa karibu 
katika ufanyaji kazi wao kwa takribani miezi 6 baada ya mafunzo ili kuainisha mahitaji katika mchakato wa 
kujumuisha upimaji wa mapigo ya mtoto kwa kutumia kifaa cha mkono cha Doppler kwenye huduma za 
kawaida wakati wa kujifungua. Jumla ya watoa huduma 87 walitathminiwa wakati wakitoa huduma kwa 
mama wajawazito 112 kabla ya kulazwa katika wodi ya wazazi. Wastani wa alama za uelewa uliongezeka 
kwa kiasi kinachoridhisha kutoka kwenye jaribio la awali kabla ya mafunzo ikilinganishwa na jaribio baada 
ya mafunzo. Watoa huduma ya afya walihitaji muda wa takribani dakika 30.6 kumaliza taratibu za kumla-
za mama mjamzito wodi ya wazazi na walitumia dakika 4.1 kati ya hizo kupima mapigo ya mtoto aliyeko 
tumboni kwa kutumia kifaa cha mkono cha Doppler. Matokeo yalithibitisha kuwa mafunzo hayo yaliweza 
kutoa elimu na stadi stahiki iliyotosha kujumuisha upimaji wa mapigo ya mtoto kwa kutumia kifaa cha 
mkono cha Doppler katika mfumo na mtiririko wa kawaida wakati wa kuwatathmini na kuwapima mama 
wajawazito kabla ya kulazwa wodi ya wazazi kwa ajili ya kujifungua.

Sura ya 8 ilijikita kwenye a ufafanuzi wa jumla kuhusu matokeo ya machapisho yote sita, pia iliongelea 
hitimisho, na muhtasari wa mapendekezo. Tasnifu hii ya shahada ya uzamivu imechangia kuongeza ushahidi 
katika mikakati inayoweza kutekelezwa ili kuboresha upatikanaji kwa wakati wa huduma zenye ubora za 
mama na mtoto nchini Tanzania na sehemu kama hizo zenye mazingira yenye ufinyu wa rasilimali. Matokeo 
ya utafiti huu yanapendekeza kuwa inahitajika mikakati ya aina mbalimbali ili kuhakisha kuwa; kwanza 
utoaji wa huduma unakidhi viwango vya ubora unaotakiwa , pili huduma inayotolewa inakidhi mahitaji ya 
wateja hasa wanawake kwa mukhtaza huu. Matokeo haya yalijadiliwa sanjari na ushahidi kutoka kwenye 
fasihi zilizopo kwenye machapisho mbali mbali. Katika jitihada za kufikia Malengo ya Maendeleo Endelevu 
(Sustainable Development Goals) ifikapo mwaka 2030, nchi zenye ufinyu wa rasilimali zinatakiwa kutumia 
mikakati inayoendana na mazingira ya nchi husika katika kuboresha huduma za mama na mtoto huku 
zikitilia mkazo: uboreshaji wa utendaji wenye tija kwa watoa huduma za afya, kuhakikisha uwepo wa vifaa 
na vitendea kazi, rasilimali na mifumo vinakuwepo katika vituo vya kutolea huduma za afya; na kuboresha 
ushirikiano wa karibu kati ya mfumo wa utoaji huduma za afya, wanawake na familia zao katika ngazi zote 
za utoaji huduma. 

Maana ya matokeo ya tasnifu hii iko dhahiri: Wadau mbalimbali hawana budi kufanya kazi kwa kushirik-
iana ili kuboresha huduma za afya ya mama na mtoto katika mazingira yenye rasilimali finyu. Kila mmoja 
ana mchango katika hili. 
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The Dutch Working Party ‘International Safe Motherhood and Reproductive Health’ aims to contribute to 
improvement of the reproductive health status of women around the globe, in particular by collaborating 
with local health workers (http://www.safemotherhood.nl). The Working Party is part of both the Dutch 
Society of Obstetrics and Gynaecology (NVOG) and the Dutch Society for International Health and 
Tropical Medicine (NVTG). The activities that are undertaken under the umbrella of the Working Party can 
be grouped into four pillars: education, patient care, research and advocacy. 
Research activities are undertaken by (medical) students, Medical Doctors International Health and 
Tropical Medicine and many others. Some research activities develop into PhD-trajectories. PhD-
candidates all over the world, Dutch and non-Dutch, work on finding locally acceptable and achievable 
ways to improve the quality of maternal health services, supervised by different members of the Working 
Party. Professor Jos van Roosmalen initiated the Safe Motherhood Series, which started in 1995. 
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