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Abstract 

Background Perinatal mortality (newborn deaths in the first week of life and stillbirths) continues to be a signifi-
cant global health threat, particularly in resource-constrained settings. Low-tech, innovative solutions that close the 
quality-of-care gap may contribute to progress toward the Sustainable Development Goals for health by 2030. From 
2012 to 2018, the Saving Mothers, Giving Life Initiative (SMGL) implemented the Birth weight and Age-at-Death Boxes 
for Intervention and Evaluation System (BABIES) matrix in Western Uganda. The BABIES matrix provides a simple, 
standardized way to track perinatal health outcomes to inform evidence-based quality improvement strategies.

Methods In November 2017, a facility-based qualitative evaluation was conducted using in-depth interviews with 
29 health workers in 16 health facilities implementing BABIES in Uganda. Data were analyzed using directed content 
analysis across five domains: 1) perceived ease of use, 2) how the matrix was used, 3) changes in behavior or standard 
operating procedures after introduction, 4) perceived value of the matrix, and 5) program sustainability.

Results Values in the matrix were easy to calculate, but training was required to ensure correct data placement and 
interpretation. Displaying the matrix on a highly visible board in the maternity ward fostered a sense of accountability 
for health outcomes. BABIES matrix reports were compiled, reviewed, and responded to monthly by interprofes-
sional teams, prompting collaboration across units to fill data gaps and support perinatal death reviews. Respondents 
reported improved staff communication and performance appraisal, community engagement, and ability to track 
and link clinical outcomes with actions. Midwives felt empowered to participate in the problem-solving process. 
Respondents were motivated to continue using BABIES, although sustainability concerns were raised due to funding 
and staff shortages.
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Conclusions District-level health systems can use data compiled from the BABIES matrix to inform policy and guide 
implementation of community-centered health practices to improve perinatal heath. Future work may consider using 
the Conceptual Framework on Use of the BABIES Matrix for Perinatal Health as a model to operationalize concepts and 
test the impact of the tool over time.

Keywords Birth weight, Maternal health, Perinatal mortality, Neonatal health, Newborn, Stillbirths, BABIES matrix, 
Uganda, Surveillance systems, Saving mothers, giving life

Background
Perinatal mortality, including newborn deaths in the 
first week of life and stillbirths, continues to be a signifi-
cant global health threat. There are an estimated 2 mil-
lion stillbirths [1] and 2.5 million newborn deaths [2] 
each year. Perinatal deaths are often preventable through 
access to high-quality antenatal, labor, and early neonatal 
care services [3–5], though access to such care is varied. 
Receipt of high-quality care practices during labor and 
soon after birth has been found to be positively associ-
ated with a range of maternal (married, higher age and 
education, employment outside the home, and urban res-
idence), newborn (higher birthweight) and health facil-
ity/provider factors (availability of supplies, training, and 
supervision) [6–11].

While perinatal mortality rates have declined globally, 
many countries have not yet achieved the 2030 Sustain-
able Development Goal (SDG) target of reducing neona-
tal mortality to “at least as low as 12 per 1,000 live births” 
by 2030 [12]. The Every Newborn Action Plan (ENAP) 
provides a roadmap to accelerate progress towards end-
ing preventable perinatal deaths by 2030, with targets 
addressing coverage of essential maternal and newborn 
health (MNH) services [13]. Uganda has not met SDG 
targets, where the perinatal mortality rate is estimated 
at 38 deaths per 1000 births, higher than the rate of 34.7 
for sub-Saharan Africa [14, 15]. Well-funded, innovative 
solutions that help close the quality-of-care gap--such as 
group problem solving, community support, and health 
worker training--can accelerate progress towards goals in 
resource-constrained settings [16, 17].

Uganda is working to improve its maternal and peri-
natal outcomes in numerous ways, including through 
global collaborations. The Saving Mothers, Giving Life 
(SMGL) initiative was a public-private five-year partner-
ship with the Uganda and Zambia Ministries of Health. 
The initiative was led by the United States Agency for 
International Development (USAID) and supported by 
the United States Centers for Disease Control and Pre-
vention (CDC), the United States President’s Emergency 
Plan for AIDS Relief (PEPFAR), Merck for Mothers, and 
other partners [18]. It aimed to improve access to deliv-
ery care and health outcomes around the time of birth for 
mothers and babies in Uganda and Zambia via low cost, 

evidence-based interventions implemented at the district 
level by the Ugandan and Zambian governments [18].

One key intervention of SMGL was to improve qual-
ity of care and ensure care is evidence-based through 
implementation of the Birth weight and Age-at-Death 
Boxes for Intervention and Evaluation System (BABIES) 
matrix in Uganda. Rooted in a “periods of risk” analytic 
framework that includes both fetal and infant deaths, 
the matrix encourages “thinking in two dimensions” 
by classifying fetal and infant deaths according to both 
birthweight and age-at-death (Fig.  1). The color-coded 
outcome boxes of the matrix can be linked with preven-
tion strategies. Higher numbers of deaths among specific 
weight and age-at-death outcomes can be aligned with 
the type and timing of interventions needed for future 
prevention. For example, a high number of macerated 
stillbirths weighing ≥1500 g suggests the need for inter-
ventions targeting maternal nutrition, prevention and 
management of infections during pregnancy, and qual-
ity antenatal care [19]. A high number of fresh stillbirths 
weighing ≥1500 g suggests the need for evidence-based 
interventions to improve intrapartum and delivery care 
(e.g., prompt recognition and management of intrapar-
tum complications, induction of labor, vacuum extrac-
tion and C-section) [20]. The matrix was first proposed 
as a simple method for collecting, analyzing, interpret-
ing, and utilizing data on perinatal deaths in developing 
countries [21, 22].

The matrix is designed to be adapted to local con-
texts and openly displayed in maternity units. Data is 
updated regularly to monitor monthly outcomes and 
can be used to complement and augment maternal and 
perinatal death auditing efforts. In Uganda, the matrix 
was reproduced on large dry eraser boards, displayed 
in maternity wards, completed by the in-charge for the 
maternity wards or other designated staff, and used for 
monthly monitoring (Fig. 2); paper copies of the matrix 
were printed for the purpose of easy tabulation. In the 
United States and Canada, the matrix served as the foun-
dation of the Perinatal Periods of Risk approach (PPOR), 
an approach to assist community stakeholders to use 
local data to investigate and address fetal and infant mor-
tality [23, 24]. In other settings, BABIES has been used 
to document underreporting of infant deaths [25] and to 
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improve facility [26] and community [27] surveillance of 
maternal and perinatal deaths. SMGL used BABIES to 
leverage health facility surveillance data to guide quality 
improvement activities by linking maternal and perina-
tal health outcomes with high-quality, evidence-based 
health services [28].

At the end of the SMGL initiative, the Ugandan study 
team set out to document the experience of facility staff 
using the BABIES matrix. The study aim was to bet-
ter understand how the BABIES matrix was used in 
Uganda, its perceived ease of use and value, behavior 
changes that resulted from its use, and whether facilities 
intend to continue using it at the end of the initiative. A 
secondary aim was to develop a conceptual framework 

to visually represent how use of the BABIES matrix 
influences maternal and perinatal health services and 
outcomes.

Methods
Study design and setting
A facility-based qualitative evaluation was conducted 
using in-depth interviews with individuals and small 
groups (up to 3 people) of health providers in 16 health 
facilities in the Western Region of Uganda, November 
2017 [28]. Facilities included 11 health centers and 5 hos-
pitals, including 12 public, three private not-for-profit, 
and one private. Participating facilities were selected by 
the SMGL team based on provision of Comprehensive 
Emergency Obstetric and Newborn Care (EmONC) ser-
vices, and later expanded to include facilities providing 
Basic EmONC facilities. Respondents consisted of health 
facility staff who were actively involved with the imple-
mentation, integration, and/or use of the BABIES matrix.

The study was carried out in the SMGL-supported dis-
tricts in Western Uganda, which included four contigu-
ous, predominantly rural districts selected by the Uganda 
Ministry of Health to pilot the SMGL initiative frame-
work and interventions [29]. The area is rural with low 
population density, mountainous topography, and limited 
paved roads [30, 31].

Data collection and analysis
Interviews followed a semi-structured, in-depth inter-
view guide developed in collaboration with the SMGL 
program and evaluation team. At least one interview 
was conducted at each facility participating in the SMGL 

Fig. 1 Birth weight and Age-at-death Boxes for Intervention and Evaluation System (BABIES) Matrix. NOTE: ‘Macerated’ refers to a fetal death 
that occurs in pregnancy before labor has started (macerated stillbirth). ‘Fresh’ refers to a fetal death that occurs during labor (fresh stillbirth). 
‘Pre-discharge’ refers to a baby born alive that dies prior to discharge from the health facility (early neonatal death). These three columns sum to the 
total number of perinatal deaths. NOTE: The boxes are color-coded to define the timing of when interventions could be targeted for prevention. 
The blue-colored outcomes of very low birthweight newborns may align with interventions targeting pre-pregnancy health. The orange-colored 
outcomes may align with interventions targeting pregnancy. The red-colored outcomes may align with interventions during the intrapartum 
period. The green-colored outcomes may align with interventions in the early neonatal, pre-discharge period

Fig. 2 Example of BABIES Matrix displayed in a health facility 
maternity ward in Uganda
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project. Following informed consent procedures, inter-
views were conducted face to face by an interviewer with 
prior qualitative research expertise and training to ensure 
the quality of data. Interviews were carried out in Eng-
lish, audio recorded, and transcribed verbatim; the inter-
viewer also took notes throughout the interview process. 
Transcripts were uploaded to a qualitative analysis soft-
ware program, MAXQDAv18 for analysis. The study was 
reviewed by the CDC Human Research Protection Office 
as one aspect of the SMGL evaluation and determined to 
be public health practice; the Uganda MOH procedures 
for protecting human rights in research were followed. 
Ethical clearance was also given by the Makerere Univer-
sity School of Public Health, Higher Degrees, Research 
and Ethics Committee (HDREC; approval #156) on Janu-
ary 19, 2012 and by the Uganda National Council for 
Science and Technology (UNCST; approval #2927) on 
August 23, 2012.

Transcript data were analyzed using a directed content 
analysis approach [32] focused on five a priori domains: 
1) perceived ease of use of the BABIES matrix, 2) how the 
BABIES matrix was used, 3) changes in behavior or facil-
ity standard operating procedures (SOP) after introduc-
tion of the matrix, 4) perceived value of the matrix, and 
5) program sustainability. First, two reviewers read each 
transcript to become familiar with the content. Next, 
the reviewers independently coded the same initial tran-
script according to the five domains; they met to com-
pare coded segments from this initial transcript and to 
resolve any differences. The remaining transcripts were 
evenly divided and coded independently by one reviewer. 
The interview segments were then exported into Micro-
soft Excel files to identify sub-themes for each domain. 
Reviewers met with each other to come to consensus 
on sub-themes and to summarize with representative 
quotes.

Results
Interviews were conducted with a total of 29 health 
facility staff. Respondents held positions as maternity-
in-charge (9), midwife (15), medical officer/physician 
(3), nurse (1), and data support technician (1); they had 
between 5 months and 20 years’ experience in health 
care. The interviews ranged from 25 to 73 minutes in 
length.

Theme 1. Perceived ease of use
Values in the Matrix were easy to calculate, but training 
was required to ensure the correct placement and inter-
pretation of data. Most respondents reported that they 
were initially confused by the BABIES matrix until they 
received proper training. Once trained, they considered 

it very easy to complete. The SMGL mentors were viewed 
as valuable for training and ongoing support.

“...before,…people thought this was double work or 
added work, but as time went on, they picked up and 
they had a positive attitude.” - Respondent

“It is very easy! I learned it the very first time!" - 
Respondent

“By the time [the BABIES matrix] was introduced, 
they would tell us to update it on a daily basis. But 
it was difficult for some midwives, whereby maybe 
you would find someone doesn’t know what to do, 
then you find her not updating it, and we would 
always come out with missing data at the end of the 
month. Then the [SMGL] mentors came in and told 
us ‘let us try to update it at the end of the month’, 
and which we are doing right now…” – Respondent

“Ah, for the board. When the information is already 
collected, it is very easy to…write it on the board.” - 
Respondent

The BABIES matrix was displayed on a highly visible 
board in the maternity ward; respondents reported that 
it served as a reminder of maternal and perinatal health 
outcomes, and as a prompt to capture and input data. 
Respondents described that the information displayed 
openly on the board made it easier to visualize the gaps; 
this reinforced the perception that the BABIES matrix is 
easy to use.

“As we have been appreciating the matrix, to me it 
has really helped us a lot to identify very many gaps.” 
- Respondent

Theme 2. How the BABIES matrix was used in the facility
Respondents reported that midwives played a significant 
role in implementation of the BABIES matrix, including 
scheduling monthly meetings and collecting, computing, 
and reporting data. They explained that midwives were 
often assisted by other health workers, such as fellow 
midwives, students, nursing assistants, and obstetricians; 
some facilities had data specialists to manage the data.

In nearly all of the participating facilities, reports for 
the BABIES matrix were compiled and reviewed around 
the end of each month. This process prompted engage-
ment between the maternity, nursery, and neonatal 
intensive care units to fill data gaps in newborn weight 
and outcomes and helped to prompt initiation and com-
pletion of death reviews, usually in separate meetings. 
Respondents indicated that the time required to fill out 
the monthly reports for the BABIES matrix ranged from 
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very quick when completed all at one time (10–15 min-
utes) to up to 1 week when done intermittently. The 
dedicated time spent often depended on resources such 
as computer software and time. All who were involved 
with the BABIES matrix, including administrators (e.g., 
Medical Director and Senior Nurse Officer), attended the 
monthly meetings to discuss outcomes and trends.

“The Senior Nurse Officer [Maternity-in-Charge 
reviews] on a monthly basis, I am the one who does 
what, check through the documentation, how many 
babies were born according to kilogram body weight. 
And I go to NICU [neonatal intensive care unit] to 
some more of those pre-discharge, so we can what, 
include them on our matrix.” - Respondent

“[W]e usually review it in the monthly meetings. It 
is an integrated meeting whereby we have mater-
nity staff and NICU staff. I (the Nurse officer/Mid-
wife/Maternity-in-charge) am the chairperson, so 
we make an agenda, then we reach the point where 
we review the data. Sometimes we find we have so 
many macerated [stillborn], then we talk about that 
one. Sometimes there are [neonatal deaths]. And we 
find out how many have not been audited. We also 
talk about if we have audited them, then we check 
the days, and we see how we audit those deaths.” - 
Respondent

Theme 3. Changes in behavior or facility SOPs
A team-based approach was required and reinforced by 
the BABIES matrix; respondents explained that the tool 
required the effort of many individuals to complete and 
provide an appropriate response. Respondents reported 
that this collaborative strategy changed the way staff 
interacted and communicated with each other. It allowed 
open discussion, accountability for, and resolution of 
issues evidenced by the data. Respondents described that 
when problems were addressed, particularly newborn 
and maternal deaths, the discussions were supportive 
and focused on problem solving versus blaming, sham-
ing, and punitive actions.

“[The Ministry of Health] congratulate[s] us, then 
they say we have improved from what we were doing 
to a certain level. But if it is not that, they also tell 
us that the other time [before BABIES matrix] we 
discussed this and this, we said you can improve by 
doing this and this, but it was not done [previously].” 
- Respondent

One facility was intentional about engaging with their 
community because of what was learned at monthly 
meetings. Respondents from this facility described that 

the BABIES matrix provided tangible evidence of the 
outcomes that could be reported back to the community. 
As specific issues were identified by the team through use 
of the tool, community-based interventions were devel-
oped with community partners.

“In antenatal we have educated the mothers to 
do antenatal early, to start as early as they know 
they are pregnant and informed the VHTs [Village 
Health Teams] to refer us mothers who are pregnant 
in the community as early as possible, so they start 
antenatal early and we do what, we do the tests like 
syphilis test, HCT [HIV counseling and testing]. If 
they are syphilis [positive], we treat early, as early as 
possible, so we avoid those macerated stillbirths.” - 
Respondent

Sometimes the BABIES matrix did not entirely replace 
the existing procedures and processes but was integrated 
into existing practices.

“In our meetings we always have a performance 
monitoring tool, whereby we make sure we give peo-
ple some duties which we have to monitor at the 
end of the month…and we sometimes use quality 
improvement tools. We make like a journal, so this 
time we are going to improve on this, so at the end 
of the month, we come back to see have we achieved 
anything, or we have relapsed.” - Respondent

Theme 4. Perceived value of the matrix
Respondents reported initial apprehension about imple-
menting the BABIES matrix due to a perceived increase 
in workload quickly progressed to acceptance. They 
reported improved outcomes including more transparent 
communication and performance appraisal among staff, 
increased engagement with the community for education, 
and the ability to track clinical outcomes and link them to 
specific clinical actions. Staff, especially midwives, shared 
their experiences of feeling empowered to actively partici-
pate in problem-solving and speak up, even in the pres-
ence of higher-level staff. These experiences contributed 
to increased accountability among team members.

“People appreciated that it was pointing to some-
thing. It was just not numbers on the wall and in 
boxes. Yeah, we were interpreting out what exactly 
is happening, and the other part is it was involv-
ing people, it was giving people a chance to sug-
gest, because during the review meeting we tried to 
allow people to criticize even the medical officer, if 
he has been doing something wrong, we try to open 
it up and say, okay you’re free still, me I [the Medi-
cal Officer] will make sure that they cool the guys 
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down, but please tell me if they think a medical – a 
particular medical officer was not doing what they 
wanted, or they called and he took an extra minute 
to come, or whatever, so these kind of things where it 
somehow told people it’s just not the work, but it is 
helping us to be better, so somehow a few people felt, 
okay we could try this.” - Respondent

“They are responsive, and the fact is that these days 
they encouraged us to talk about performance. So 
every time we are in the morning, we are in those 
meetings, and I share with them about this perfor-
mance, everybody is always glad to know how they 
are performing.” - Respondent

While respondents reported appreciating the BABIES 
matrix, they offered some suggestions to strengthen the 
tool. Recommendations included adding a comment 
section for supplemental information, implementing 
periodic training for new staff and refresher sessions, 
and inclusion of other data elements relevant to perina-
tal and maternal outcomes.

“It’s perfect! Me, I (a midwife) see it is capturing eve-
rything that we want.” - Respondent

“Maybe we would also include the exposed infants. 
The number of the [HIV] exposed infants…babies 
born to HIV positive mothers. Because as we talk, 
we’ve spent some good time without the nevirapine 
syrup for these babies, so maybe if we, those numbers 
are shown there, people can feel it, they can know, 
‘Hey this is a big number, I think they should get 
some care’.” - Respondent

“Maybe making it more useful we need some 
refresher trainings... Because some people forget, you 
find that, ‘Oh, here she forgot.’ Or here I forgot, so it 
can work better with refresher trainings. Because you 
may find that somebody came from a lower health 
center, and now she’s upgraded to the higher health 
center, so [she] doesn’t know.” - Respondent

Theme 5. Sustainability of the program
Many health workers indicated that the BABIES matrix 
use had become a habit in their facility. Training sessions 
increased familiarity and confidence in continued use of 
the BABIES matrix. Staff reported motivation to continue 
compiling data points and completing the matrix by their 
recognition of improved perinatal and maternal health 
outcomes perceived to result from using the matrix.

“…It will be our mandate to still continue this 
because we know the importance of it.” - Respondent

“For us we’ve not even felt that it is SMGL which 
brought it, we feel it is part of us.” - Respondent

For some facilities, the government-employed health 
workers affiliated with SMGL will continue as a part of 
the team even after SMGL ends. They will continue to 
mentor and serve as a liaison between the facility and the 
government.

“…Now we are working side by side with the gov-
ernment employees, those that we are working with 
now…will remain after SMGL has gone…and she 
will continue to mentor whoever new additions of 
midwives, in all, not only in matrix, BABIES matrix, 
but in all obstetric care.” - Respondent

While respondents spoke positively about their inten-
tions to continue using the BABIES matrix, many cited 
staffing shortages and lack of continued support as 
potential barriers. Most respondents indicated that they 
will not have continued mentorship and supervision after 
SMGL ends, which would negatively affect their use of 
the BABIES matrix, regardless of intentions.

“Like their position is financed by SMGL, and they 
said that that was a concern, because if there’s 
fewer staff then it might be more difficult to keep the 
matrix going.” - Respondent

“Yeah, it may continue. It may continue because 
people are trained, and it may not continue because 
they don’t have supervisors.” – Respondent

Conceptual framework for the BABIES matrix 
implementation
A conceptual framework, informed by the qualitative 
results, was developed to display the relationships among 
key domains (Fig.  3). These relationships are described 
below:

• An enabling work environment (training, supervi-
sion and mentoring, supportive policies and norms) 
and positive staff perceptions of the tool (confidence 
to use the BABIES matrix, perceived ease of use 
and value) strengthen intention to use the BABIES 
matrix. In response, increased intention to use the 
BABIES matrix may improve the enabling work envi-
ronment and positive staff perceptions of the tool.

• Intention to use the BABIES matrix leads to initia-
tion and continued use of the BABIES matrix. In 
response, use of the BABIES matrix may increase 
intention to use the BABIES matrix. The influence 
of intention to use the BABIES matrix on actual 
use of the BABIES matrix is moderated by practi-
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cal issues (staff, time and funding shortages, initial 
confusion on how to use it, increased workload).

• Use of the BABIES matrix leads to staff perception 
that it is simple to use, increases data visibility (staff 
reminder of health outcomes and visible to com-
munity members), and promotes positive workplace 
changes (monthly meetings for data review and open 
discussion, multilevel collaboration and commitment, 
versatile integration into daily routines). In response, 
staff perception that it is simple to use, increased 
data visibility, and promotion of positive workplace 
changes may increase use of the BABIES matrix.

• Through perceptions that it is simple to use, 
increased data visibility, and positive workplace 
changes, use of the BABIES matrix leads to strength-
ened facility effectiveness (increased accountability 
for outcomes, identified gaps to inform data driven 
interventions, linked clinical actions to improve-
ments, fostered culture of teamwork and problem 
solving, enhanced community engagement).

◦ Strengthened facility effectiveness may con-
tribute to improved maternal and perinatal 
health outcomes.

• Recognition of improved maternal and perinatal 
health outcomes reinforces positive staff perceptions 
of the tool and intention to use the BABIES matrix.

Discussion
Implementation of easy-to-use, community-based sur-
veillance systems in Uganda, and in other resource-con-
strained areas, is a growing need. The aim of perinatal 

health surveillance systems is to prompt quality improve-
ments in maternal and perinatal health services over 
time. Recent initiatives highlight the challenges faced 
and the benefits of using evidence for quality improve-
ment [19, 20, 33, 34]. The BABIES Matrix surveillance 
methodology presents an opportunity for district and 
facility-level health systems to consistently collect robust 
and actionable surveillance data. Our qualitative find-
ings suggest that, with a supportive work environment 
and proper training and mentorship, the BABIES Matrix 
is perceived as a valuable and simple tool to help iden-
tify and fill gaps in quality health services. The visibil-
ity of health outcomes data, combined with structured 
workplace changes, fosters accountability and teamwork, 
prompting improved health facility effectiveness.

High levels of support for the BABIES matrix were 
found in health facilities participating in the study. For 
some staff, there were sustainability concerns due to 
potential limited staffing and financial resources after 
the SMGL initiative ends. Health systems in other 
resource-constrained settings cite limited staffing and 
financial resources as major barriers to quality improve-
ment programs [32]. Fortunately, evidence of ownership 
and integration of the BABIES matrix into staff routines 
and positive shifts in workplace culture suggests there 
is momentum for this intervention beyond the initial 
investments. As staffing levels affect use of the BABIES 
matrix tool, strategies to effectively train, maintain confi-
dence and skill, and engage staff in its use are important. 
Consistent integration of the BABIES matrix activities 
into expected clinical and supervisory duties, paired with 
a funding commitment, could promote longevity of the 

Fig. 3 Conceptual Framework on Use of the BABIES Matrix for Perinatal Health
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system. Further research is needed to document the mid- 
and long-term use of the BABIES matrix following the 
end of the SMGL project and to better understand the 
barriers and enablers for its sustainability.

The versatility of the BABIES matrix was evidenced by 
its use among diverse health facility staff (e.g., midwives, 
maternity in charge, administration) and frequency of its 
use. Several facilities cited that the BABIES matrix was 
regularly discussed in conjunction with perinatal death 
reviews or other pre-existing meeting structures. The 
matrix required greater detail than previously completed 
monthly reports, providing an opportunity for consistent 
information to be tracked over time and across facilities. 
Collectively, responses suggest that the matrix contrib-
uted to a standard practice of using data and addressing 
missing data. Review of the BABIES matrix was used as 
a learning opportunity, and several facilities cited the 
importance of a team-based approach with designated 
staff responsible for completion. These facilities used a 
non-punitive, non-judgmental approach in discussing 
health outcomes and developed team-oriented solutions. 
These strategies align with documented approaches for 
health services quality improvement [35].

The BABIES matrix was implemented with the inten-
tion that it would be integrated into facility processes and 
sustained beyond the SMGL initiative. Discussion of the 
tool at meetings with diverse levels of staff showed evi-
dence of increased buy-in of the process over time and 
perceived value of the matrix. Additional evidence for the 
usefulness of the BABIES matrix comes from its recom-
mendation for scale-up in the National Maternal and 
Perinatal Death Surveillance and Response (MPDSR) 
Guidelines [36].

Several facilities emphasized the visual impact that 
the BABIES matrix had as a daily reminder of qual-
ity improvement progress. This is especially relevant 
for facilities where death audit discussions are lim-
ited to leadership or only those directly involved in 
the case. The value of visual aids as effective tools to 
improve decision making has also been highlighted in 
other work [37]. Continuing the matrix team-training 
approach and integrating it into  orientation for new 
staff may help cultivate positive perceptions of the tool, 
thereby fostering inclusivity and motivation, and cre-
ating champions for the work. Such approaches have 
been linked with improved client health, staff, and 
organizational outcomes [38].

Completing the BABIES matrix helped to bridge gaps 
in maternal and perinatal data. Maternity ward staff 
described increased communication with NICU units to 
ensure accuracy of newborn outcome data. The imple-
mentation of the matrix encouraged active use of data 
for action, particularly among midwives, and promoted 

a non-punitive environment of teamwork for collective 
problem-solving. There was also evidence of local and 
district level administrators and health workers reach-
ing out to communities through village health teams 
based on information collected in the matrix. This link-
age, prompted by use of the BABIES matrix, speaks to the 
value of chronologically and geographically contiguous 
surveillance system data. One facility described a “full 
circle” approach where results from the BABIES matrix 
were shared with the community. In turn, the commu-
nity, via communication with community health workers, 
provided context for the surveillance data, and in some 
cases, helped to explain the potential causes of adverse 
outcomes. This type of community engagement sets the 
foundation for more in-depth consultation with commu-
nities where members can help co-design and test inter-
ventions [39].

A perinatal surveillance system can support the 
development and implementation of health interven-
tions by tracking outcomes over time and providing 
actionable data. The PPOR approach by CityMatCH 
(a National Organization of Urban Maternal and Child 
Health Leaders) is one such system adapted from the 
BABIES matrix and implemented across cities in the 
USA with high infant mortality rates [23]. The continu-
ity of data across facilities and districts/states provides 
an opportunity to compile and compare information 
for mutual learning. While the specific contribution of 
the BABIES matrix intervention cannot be quantified, 
the SMGL initiative was found to be cost-effective and 
contributed to declines in institutional perinatal deaths 
[29, 40]. Implementation of the BABIES matrix could 
be expanded to other resource-constrained settings 
to improve data collection and use of data for action 
at the local level. Best practices from this evaluation 
may be useful to facilities and jurisdictions implement-
ing the BABIES matrix surveillance system (Table  1). 
Future work may consider using the Conceptual Frame-
work on Use of the BABIES Matrix for Perinatal Health 
as a model to operationalize the concepts and test the 
impact of the tool over time.

Limitations
Interpretation of the study findings are limited as the 
study took place in one region of Uganda with a rela-
tively small number of respondents. In addition, the 
study team-defined topics and interpretations may dif-
fer from those of the respondents (e.g., interpretation 
of perceived value as expressed feelings towards the tool 
versus feelings towards the resulting processes). Lastly, 
social desirability bias may have resulted in respond-
ents sharing what they perceived to be more acceptable 
answers.
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Conclusions
The BABIES matrix is a simple tool that was created to 
provide a standardized overview and quick assessment of 
perinatal health outcomes so that quality improvement 
strategies can be implemented. Experiences from select 
facilities support the potential of the tool to increase 
the capacity of local health systems to coordinate, plan, 
and evaluate health interventions, and to interpret and 
use data for action. Midwives felt empowered to actively 
participate in the problem-solving process. In addition, 
health facility teams experienced increased account-
ability for perinatal health outcomes. With the support 
of government officials and public health leadership, 
district-level health care systems can harness these data 
to inform policy and guide the implementation of com-
munity-centered health practice to prevent perinatal 
deaths.

Abbreviations
BABIES  Birth weight and Age-at-death Boxes for Intervention and Evalua-

tion System
BWPMR  Birth weight proportionate mortality rates
BWSMR  Birth weight specific mortality rates
CDC  United States Centers for Disease Control and Prevention
EmONC  Emergency Obstetric and Neonatal Care
ENAP  Every Newborn Action Plan
HCT  HIV counseling and testing
HDREC  Higher Degrees, Research and Ethics Committee
MPDSR  Maternal and perinatal death surveillance and response
MNH  Maternal and newborn health
MOH  Ministry of health
NICU  Neonatal intensive care unit
PEPFAR  United States President’s Emergency Plan for AIDS Relief
PPOR  Perinatal Periods of Risk
QI  Quality improvement
SDG  Sustainable Development Goal
SMGL  Saving Mothers, Giving Life
SOP  Standard operating procedure
UNCST  Uganda National Council for Science and Technology
USAID  United States Agency for International Development
VHT  Village Health Team

Acknowledgements
We wish to thank the Uganda MOH, health facility providers, and SMGL evalu-
ation staff for their dedication to improving the health outcomes of mothers 
and babies in Uganda. We are grateful to the facility staff who participated 
in the qualitative interviews, offering their valuable insights into the BABIES 
matrix and its influence on the quality of health services and the work 
environment.

Consent to participate
Written informed consent was obtained for each individual participating in 
the interviews; they provided their information voluntarily, were informed 
about confidentiality of the study, and approved the use of information for 
improving public health and clinical practices. The manuscript does not 
include details, images, or videos relating to individual participants.

Authors’ contributions
MD, FK, and FS developed the study design at the request of the Ugandan 
evaluation team. MD developed the data collection tool, collected and 
abstracted the data, and supported data analysis, data interpretation, and 
development of the first draft. GD and VM analyzed and interpreted the data 
and developed the first draft of the manuscript. MD, GD, and VM made sub-
stantive revisions to the manuscript. AN, BP, and GO adapted use of the BABIES 
matrix and supported training, implementation, and monitoring. AA and VK 
supported training, implementation, and monitoring.  MD, GD, and VM retain 
co-first authorship due to equal contributions to the final paper. The authors 
read and approved the final manuscript.

Funding
SMGL implementation was primarily funded by the Centers for Disease 
Control and Prevention (CDC), Atlanta, Georgia (Cooperative agreements 
GPS003057 and GPS002918) and U.S. Agency for International Development 
(USAID), Washington, D.C. The funding agencies had no influence or control 
over the content of this article, which is the responsibility of the authors. Views 
represented in this manuscript are those of the authors and do not represent 
those of the US Government.

Availability of data and materials
Qualitative data are available from the CDC Division of Reproductive Health 
upon request. Requests should be directed to Florina Serbanescu.

Declarations

Ethics approval and consent to participate
The study was approved and ethical clearance was given by the Makerere 
University School of Public Health Higher Degrees, Research and Ethics 
Committee (HDREC), approval #156 of January 19, 2012, and the Uganda 
National Council for Science and Technology (UNCST), approval number 2927 
of August 23, 2012. It was deemed as non-research by the U.S. Centers for 

Table 1 Best Practices for Implementation of the BABIES Matrix

Best Practice Description

Supportive workplace policies with multilevel collaboration Regular discussions of the BABIES Matrix data that include all levels of staff can foster an 
environment of learning and help to integrate the use of the matrix with other quality 
improvement processes (e.g., perinatal death reviews).

Enabling work environment with appropriate training Recurrent training/refreshers and integration into new staff orientation supports team 
member inclusivity, availability of trained staff, team spirit, and motivation to track out-
comes.

Identify and support champions Appoint a designated person responsible to collect data and complete the matrix. Ensure 
this person can delegate the task or receive assistance from helpers (e.g., students, records 
staff ). Integrate BABIES matrix duties and processes into standard operating procedures.

Collect and increase visibility of surveillance data Visible changes in adverse outcomes on the BABIES matrix prompts facilities to work 
with their communities to identify potential causes and to foster a sense of agency and 
accountability over health challenges.



Page 10 of 11Dynes et al. BMC Pregnancy and Childbirth           (2023) 23:86 

Disease Control and Prevention (CDC) Human Research Protection Office of 
the Center for Global Health. All methods were performed in accordance with 
the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.

Author details
1 Division of Reproductive Health, Centers for Disease Control and Preven-
tion, Atlanta, GA, USA. 2 Nell Hodgson Woodruff School of Nursing, Emory 
University, Atlanta, GA, USA. 3 Infectious Diseases Institute, Makerere University, 
Kampala, Uganda. 4 Baylor College of Medicine Children’s Foundation, 
Kampala, Uganda. 5 Uganda Ministry of Health, Kampala, Uganda. 6 Kampala 
International University, Western Campus, Ishaka Bushenyi, Uganda. 

Received: 10 October 2022   Accepted: 23 January 2023

References
 1. Hug L, Alexander M, You D, Alkema L, for Child UI. National, regional, and 

global levels and trends in neonatal mortality between 1990 and 2017, 
with scenario-based projections to 2030: a systematic analysis. Lancet 
Glob Health. 2019;7(6):e710–20.

 2. Hug L, You D, Blencowe H, Mishra A, Wang Z, Fix MJ, et al. Global, regional, 
and national estimates and trends in stillbirths from 2000 to 2019: a 
systematic assessment. Lancet. 2021;398(10302):772–85.

 3. Lawn JE, Blencowe H, Kinney MV, Bianchi F, Graham WJ. Evidence to 
inform the future for maternal and newborn health. Best Pract Res Clin 
Obstet Gynaecol. 2016;36:169–83.

 4. Merali HS, Lipsitz S, Hevelone N, Gawande AA, Lashoher A, Agrawal P, 
et al. Audit-identified avoidable factors in maternal and perinatal deaths 
in low resource settings: a systematic review. BMC Pregnancy Childbirth. 
2014;14(1):1–2.

 5. World Health Organization, UNICEF. Every newborn: an action plan to end 
preventable deaths. Geneva: World Health Organization; 2014. https:// 
www. who. int/ publi catio ns/i/ item/ 97892 41507 448

 6. Bohren MA, Mehrtash H, Fawole B, Maung TM, Balde MD, Maya E, et al. 
How women are treated during facility-based childbirth in four countries: 
a cross-sectional study with labour observations and community-based 
surveys. Lancet. 2019;394(10210):1750–63.

 7. Gamedze-Mshayisa DI, Kuo SC, Liu CY, Lu YY. Factors associated with 
women’s perception of and satisfaction with quality of intrapartum care 
practices in Swaziland. Midwifery. 2018;57:32–8.

 8. Helfinstein S, Jain M, Ramesh BM, Blanchard J, Kemp H, Gothalwal 
V, et al. Facilities are substantially more influential than care provid-
ers in the quality of delivery care received: a variance decomposition 
and clustering analysis in Kenya, Malawi and India. BMJ Glob Health. 
2020;5(8):e002437.

 9. Kigenyi O, Tefera GB, Nabiwemba E, Orach CG. Quality of intrapartum care 
at Mulago national referral hospital, Uganda: clients’ perspective. BMC 
Pregnancy Childbirth. 2013;13(1):1–8.

 10. Lydon MM, Maruf F, Tappis H. Facility-level determinants of quality 
routine intrapartum care in Afghanistan. BMC Pregnancy Childbirth. 
2021;21(1):1–1.

 11. Sacks E, Mehrtash H, Bohren M, Balde MD, Vogel JP, Adu-Bonsaffoh K, 
et al. The first 2 h after birth: prevalence and factors associated with 
neonatal care practices from a multicountry, facility-based, observational 
study. Lancet Glob Health. 2021;9(1):e72–80.

 12. United Nations, Sustainable Development Goals. Goal 3: ensure healthy 
lives and promote well-being for all at all ages: United Nations. http:// 
www. un. org/ susta inabl edeve lopme nt/ health/. Accessed 23 Mar 2022.

 13. UNICEF, World Health Organization. Ending preventable newborn and 
stillbirths by 2030: moving faster towards high-quality universal health 
coverage in 2020–2025. 2020.

 14. Uganda Bureau of Statistics (UBOS) and ICF. Uganda demographic and 
health survey 2016. Kampala and Rockville: UBOS and ICF; 2018. https:// 

www. ubos. org/ wp- conte nt/ uploa ds/ publi catio ns/ 03_ 202007_ 2018U 
DHS_ 2016_ FInal. pdf

 15. Akombi BJ, Renzaho AM. Perinatal mortality in sub-Saharan Africa: a 
meta-analysis of demographic and health surveys. Ann Glob Health. 
2019;85(1):106.

 16. Bhutta ZA, Das JK, Bahl R, Lawn JE, Salam RA, Paul VK, et al. Can available 
interventions end preventable deaths in mothers, newborn babies, and 
stillbirths, and at what cost? Lancet. 2014;384(9940):347–70.

 17. Rowe AK, Rowe SY, Peters DH, Holloway KA, Chalker J, Ross-Degnan D. 
Effectiveness of strategies to improve health-care provider practices in 
low-income and middle-income countries: a systematic review. Lancet 
Glob Health. 2018;6(11):e1163–75.

 18. Serbanescu F, Goldberg HI, Danel I, Wuhib T, Marum L, Obiero W, et al. 
Rapid reduction of maternal mortality in Uganda and Zambia through 
the saving mothers, giving life initiative: results of year 1 evaluation. BMC 
Pregnancy Childbirth. 2017;17(1):1–4.

 19. Ota E, da Silva LK, Middleton P, Flenady V, Wariki WM, Rahman MO, et al. 
Antenatal interventions for preventing stillbirth, fetal loss and perinatal 
death: an overview of Cochrane systematic reviews. Cochrane Database 
Syst Rev. 2020;12(12):CD009599. https:// doi. org/ 10. 1002/ 14651 858. 
CD009 599. pub2.

 20. Darmstadt GL, Yakoob MY, Haws RA, Menezes EV, Soomro T, Bhutta ZA. 
Reducing stillbirths: interventions during labour. BMC Pregnancy Child-
birth. 2009;9(Suppl 1):S6. https:// doi. org/ 10. 1186/ 1471- 2393-9- S1- S6.

 21. McCarthy B. The risk approach revisited: a critical review of developing 
country experience and its use in health planning. In: Liljestrand J, Povey 
WG, editors. Maternal health care in an international perspective. Pro-
ceedings of the XXII Berzelius symposium, 1991 may 27–29, Stockholm, 
Sweden. Sweden: Uppsala University; 1992. p. 107–24.

 22. Lawn J, McCarthy B, Ross S. Healthy newborn manual: a reference manual 
for program managers. Atlanta: CARE; 2001.

 23. Peck MG, Sappenfield WM, Skala J. Perinatal periods of risk: a commu-
nity approach for using data to improve women and infants’ health. 
Matern Child Health J. 2010;14(6):864–74. https:// doi. org/ 10. 1007/ 
s10995- 010- 0626-3.

 24. Heaman M, Elliott LJ, Beaudoin C, Baker L, Blanchard JF, Perinatal Project 
Team of the Manitoba Health Epidemiology Unit. Preventable feto-infant 
mortality: application of a conceptual framework for perinatal health 
surveillance to Manitoba perinatal outcomes. Can J Public Health. 
2002;93(Suppl 2):S27–32. https:// doi. org/ 10. 1007/ BF034 03615.

 25. Wuhib T, McCarthy BJ, Chorba TL, Sinitsina TA, Ivasiv IV, McNabb SJ. 
Underestimation of infant mortality rates in one republic of the former 
Soviet Union. Pediatrics. 2003;111(5 Pt 1):e596–600. https:// doi. org/ 10. 
1542/ peds. 111.5. e596.

 26. Dott MM, Orakail N, Ebadi H, Hernandez F, MacFarlane K, Riley PL, 
et al. Implementing a facility-based maternal and perinatal health 
care surveillance system in Afghanistan. J Midwifery Womens Health. 
2005;50(4):296–300. https:// doi. org/ 10. 1016/j. jmwh. 2005. 02. 013.

 27. Kilonzo A, Kouletio M, Whitehead SJ, Curtis KM, McCarthy BJ. Improving 
surveillance for maternal and perinatal health in 2 districts of rural Tan-
zania. Am J Public Health. 2001;91(10):1636–40. https:// doi. org/ 10. 2105/ 
ajph. 91. 10. 1636.

 28. Morof D, Serbanescu F, Goodwin MM, Hamer DH, Asiimwe AR, Hamomba 
L, et al. Addressing the third delay in saving mothers, giving life districts 
in Uganda and Zambia: ensuring adequate and appropriate facility-based 
maternal and perinatal health care. Glob Health: Sci Pract. 2019;7(Supple-
ment 1):S85–103.

 29. Serbanescu F, Clark TA, Goodwin MM, Nelson LJ, Boyd MA, Kekitiinwa AR, 
et al. Impact of the saving mothers, giving life approach on decreasing 
maternal and perinatal deaths in Uganda and Zambia. Glob Health: Sci 
Pract. 2019;7(Supplement 1):S27–47.

 30. Statistics UB. The national population and housing census 2014-main 
report. Kampala: Uganda Bureau of Statistics; 2016.

 31. Schmitz MM, Serbanescu F, Kamara V, Kraft JM, Cunningham M, Opio G, 
et al. Did saving mothers, giving life expand timely access to lifesaving 
care in Uganda? A spatial district-level analysis of travel time to emer-
gency obstetric and newborn care. Glob Health Sci Pract. 2019;7(Suppl 
1):S151–67. https:// doi. org/ 10. 9745/ GHSP-D- 18- 00366.

 32. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. 
Qual Health Res. 2005;15(9):1277–88.

https://www.who.int/publications/i/item/9789241507448
https://www.who.int/publications/i/item/9789241507448
https://www.un.org/sustainabledevelopment/health/
https://www.un.org/sustainabledevelopment/health/
https://www.ubos.org/wp-content/uploads/publications/03_202007_2018UDHS_2016_FInal.pdf
https://www.ubos.org/wp-content/uploads/publications/03_202007_2018UDHS_2016_FInal.pdf
https://www.ubos.org/wp-content/uploads/publications/03_202007_2018UDHS_2016_FInal.pdf
https://doi.org/10.1002/14651858.CD009599.pub2
https://doi.org/10.1002/14651858.CD009599.pub2
https://doi.org/10.1186/1471-2393-9-S1-S6
https://doi.org/10.1007/s10995-010-0626-3
https://doi.org/10.1007/s10995-010-0626-3
https://doi.org/10.1007/BF03403615
https://doi.org/10.1542/peds.111.5.e596
https://doi.org/10.1542/peds.111.5.e596
https://doi.org/10.1016/j.jmwh.2005.02.013
https://doi.org/10.2105/ajph.91.10.1636
https://doi.org/10.2105/ajph.91.10.1636
https://doi.org/10.9745/GHSP-D-18-00366


Page 11 of 11Dynes et al. BMC Pregnancy and Childbirth           (2023) 23:86  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 33. Mumpe-Mwanja D, Barlow-Mosha L, Williamson D, Valencia D, Serunjogi 
R, Kakande A, et al. A hospital-based birth defects surveillance system in 
Kampala, Uganda. BMC Pregnancy Childbirth. 2019;19(1):1–9.

 34. Maphumulo WT, Bhengu BR. Challenges of quality improvement in the 
healthcare of South Africa post-apartheid: a critical review. Curationis. 
2019;42(1):1–9.

 35. Farokhzadian J, Nayeri ND, Borhani F. The long way ahead to achieve an 
effective patient safety culture: challenges perceived by nurses. BMC 
Health Serv Res. 2018;18(1):1–3.

 36. The Republic of Uganda Ministry of Health, Reproductive Health Division. 
Maternal and perinatal death surveillance and response guidelines. 
2017.  https:// www. health. go. ug/ cause/ mater nal- and- perin atal- death- 
surve illan ce- and- respo nse- guide lines- aug- 2017/. Accessed 26 June 2022.

 37. Garcia-Retamero R, Cokely ET. Designing visual aids that promote risk lit-
eracy: a systematic review of health research and evidence-based design 
heuristics. Hum Factors. 2017;59(4):582–627.

 38. Rosen MA, DiazGranados D, Dietz AS, Benishek LE, Thompson D, Pro-
novost PJ, et al. Teamwork in healthcare: key discoveries enabling safer, 
high-quality care. Am Psychol. 2018;73(4):433.

 39. Bombard Y, Baker GR, Orlando E, Fancott C, Bhatia P, Casalino S, et al. 
Engaging patients to improve quality of care: a systematic review. Imple-
ment Sci. 2018;13(1):1–22.

 40. Johns B, Hangoma P, Atuyambe L, Faye S, Tumwine M, Zulu C, et al. 
The costs and cost-effectiveness of a district-strengthening strategy to 
mitigate the 3 delays to quality maternal health care: results from Uganda 
and Zambia. Glob Health: Sci Pract. 2019;7(Supplement 1):S104–22.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.health.go.ug/cause/maternal-and-perinatal-death-surveillance-and-response-guidelines-aug-2017/
https://www.health.go.ug/cause/maternal-and-perinatal-death-surveillance-and-response-guidelines-aug-2017/

	A qualitative evaluation and conceptual framework on the use of the Birth weight and Age-at-death Boxes for Intervention and Evaluation System (BABIES) matrix for perinatal health in Uganda
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design and setting
	Data collection and analysis

	Results
	Theme 1. Perceived ease of use
	Theme 2. How the BABIES matrix was used in the facility
	Theme 3. Changes in behavior or facility SOPs
	Theme 4. Perceived value of the matrix
	Theme 5. Sustainability of the program
	Conceptual framework for the BABIES matrix implementation

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


