SSM - Population Health 26 (2024) 101668

Contents lists available at ScienceDirect

SSM - Population Health

FI. SEVIER

journal homepage: www.elsevier.com/locate/ssmph

Travelling numbers and broken loops: A qualitative systematic review on
collecting and reporting maternal and neonatal health data in low-and
lower-middle income countries

a,b,* b

. L . o . a d .
Jil Molenaar , Lenka Benova“, Aliki Christou®, Isabelle L. Lange ““, Josefien van Olmen
2 Institute of Tropical Medicine Antwerp, Nationalestraat 155, 2000, Antwerp, Belgium

Y University of Antwerp, Doornstraat 331, 2610, Wilrijk, Belgium

¢ London School of Hygiene and Tropical Medicine (LSHTM), London, United Kingdom

d Center for Global Health, Technical University of Munich (TUM), Munich, Germany

ARTICLE INFO ABSTRACT

Keywords:

Maternal health

Neonatal health
Systematic review
Indicators

Routine data

Complex adaptive systems
Health information system

Data and indicator estimates are considered vital to document persisting challenges in maternal and newborn
health and track progress towards global goals. However, prioritization of standardised, comparable quantitative
data can preclude the collection of locally relevant information and pose overwhelming burdens in low-resource
settings, with negative effects on the provision of quality of care. A growing body of qualitative studies aims to
provide a place-based understanding of the complex processes and human experiences behind the generation and
use of maternal and neonatal health data.

We conducted a qualitative systematic review exploring how national or international requirements to collect
and report data on maternal and neonatal health indicators are perceived and experienced at the sub-national
and country level in low-income and lower-middle income countries. We systematically searched six elec-
tronic databases for qualitative and mixed-methods studies published between January 2000 and March 2023.
Following screening of 4084 records by four reviewers, 47 publications were included in the review. Data were
analysed thematically and synthesised from a Complex Adaptive Systems (CAS) theoretical perspective.

Our findings show maternal and neonatal health data and indicators are not fixed, neutral entities, but rather
outcomes of complex processes. Their collection and uptake is influenced by a multitude of system hardware
elements (human resources, relevancy and adequacy of tools, infrastructure, and interoperability) and software
elements (incentive systems, supervision and feedback, power and social relations, and accountability). When
these components are aligned and sufficiently supportive, data and indicators can be used for positive system
adaptivity through performance evaluation, prioritization, learning, and advocacy. Yet shortcomings and broken
loops between system components can lead to unforeseen emergent behaviors such as blame, fear, and data
manipulation. This review highlights the importance of measurement approaches that prioritize local relevance
and feasibility, necessitating participatory approaches to define context-specific measurement objectives and
strategies.

1. Introduction

Health indicators provide a measurement of a specific health
dimension in a given population (PAHO, 2018). Over the past decades,
the field of maternal and newborn health has witnessed the development
of a large number and wide range of health indicators. The Millennium
Development Goals (MDGs) signed in 2000 promoted quantitative
measurement to demonstrate persisting burdens and track progress.
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Indicators were increasingly embraced as ‘credible, apolitical and
authoritative’ tools for understanding what kinds of policies and in-
terventions are most effective (Erikson, 2015, p. 1157). In the years that
followed, the focus on indicators intensified through accountability
initiatives such as the 2011 Commission on Information and Account-
ability (CoIA) and the 2015 Global Strategy for Women’s, Children’s,
and Adolescents’ Health, as well as the Sustainable Development Goals
(SDGs) with their extensive set of targets and indicators (Every Woman
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Every Child, 2015; SDG Knowledge Platform, 2015). A vast amount of
measurement work has been done specifically on maternal and newborn
health, including through technical advisory groups such as Mother and
Newborn Information for Tracking Outcomes and Results (MoNITOR).
Few maternal and neonatal health indicators are supported across all
key monitoring initiatives, and some of the indicators which are
commonly promoted across global initiatives — notably Maternal Mor-
tality Ratio (MMR) and Skilled Birth Attendance (SBA) rates — are
notoriously hard to measure and benchmark. In addition, there are
many ‘aspirational’ indicators for which common definitions and data
collection methodologies are not (yet) developed (Moller et al., 2018).

Many maternal and child health monitoring initiatives currently
heavily rely on population-based household surveys such as the De-
mographic and Health Surveys (DHS). Indicators can also be generated
by using data directly from routine health information systems that
aggregate data from health facilities (Maiga et al., 2019), rather than
from non-routine data collection like surveys and health
facility-assessments. However, using routine data is not without chal-
lenges. Generating statistics from health facility data can be impeded by
issues with completeness and accuracy of reporting, as well as with
defining target populations used as denominators (Maiga et al., 2019;
Nyamtema, 2010).

Balancing local relevance and global applicability in measurement
practices can generate tension. Data needs differ across health system
levels, ranging from clinical usefulness at the level of care provision to
strategic decision-making by national and international policymakers
(AbouZahr, Adjei, & Kanchanachitra, 2007), see Fig. 1. It has been
argued that the use of standardised quantitative metrics for globally
comparable data risks decontextualizing information, hereby facili-
tating unintended or purposeful ignorance of local circumstances
(Geissler, 2013). Particularly in low- and middle-income countries, the
focus on generating globally comparable data has also distracted
attention and funds from efforts to prioritize the strengthening of na-
tional health information systems (Storeng & Béhague, 2017). In order
for data to be meaningful and inform local decision-making to improve
quality of care, they must be relevant to local burdens of disease, reflect
local definitions, and be accessible in comprehensible formats (WHO,
2008). A focus on international standardisation and comparison might
limit or overshadow the gathering of information that is locally relevant.

Agenda-setting
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Strategic decisionmaking
National Resource allocation

Policy implementation
District/regional
Resource management

Facility management

Facilit
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Service users & communities . N
Community mobilisation
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Fig. 1. Pyramid of data needs and uses across health system levels, adapted
from AbouZahr et al. (2007).
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In addition, top-down demands for measurement and surveillance may
pose overwhelming burdens on health workers and other sub-national
actors, particularly in contexts of time and resource scarcity (Strong,
2020).

There is a growing interest in interrogating what lies ‘behind the
measures’: exploring the imperfect ways in which phenomena become
quantified and recorded, the processes through which data acquire
meaning, as well as how they influence individual and systemic be-
haviours (Brunson & Suh, 2020). Indicators in maternal and neonatal
health have been described as ‘black boxes’, because the pathways and
activities that shape their production are often obscured (Erikson,
2015). Qualitative researchers increasingly attempt to make these
pathways visible, demystifying data ‘by tracing their life course and
travels amid and with human and nonhuman actors’ (Biruk, 2018, p. 5).
Qualitative research can shed light on the key barriers impeding reliable
data collection, aggregation, calculation and reporting of maternal and
neonatal indicators, as well as on how health system actors and users
view the utility and relevance of these measurement practices at the
sub-national level.

This systematic review aims to unpack these perceptions and expe-
riences and synthesise key themes around the collection and reporting of
maternal and neonatal health data. It focuses on qualitative findings
from diverse low- and lower-middle income countries, where the burden
of maternal and neonatal mortality and morbidity remains high and
where data are often collected and reported in contexts of scarcity and
precarity. As a growing body of qualitative studies has aimed to provide
a place-based or ‘emic’ understanding of issues arising from demands for
data and evidence in LMICs in the field of maternal and newborn health
in the past two decades, bringing these findings together is highly
informative. While recent reviews have focused on synthesizing expe-
riences with specific types of measurement tools or initiatives such as
home-based records (Joseph et al., 2022) or maternal and perinatal
death surveillance (Willcox et al., 2023), this is the first systematic re-
view of qualitative studies exploring how national or international re-
quirements to collect data and report on maternal and neonatal health
indicators are perceived and experienced at the sub-national and
country level in low-income and lower-middle income countries.

We theorize maternal and neonatal health data from a complex
adaptive systems (CAS) perspective. CAS theory analyses the structure,
interactions, and dynamics of complex adaptive systems, which change
and evolve depending on the dynamic components of which they consist
(Thurner, Hanel, & Klimek, 2018). In contrast to linear cause and effect
inquiry, complex systems thinking underscores the significance of
nonlinear causality and contextual elements. We thus conceptualize
maternal and neonatal health indicators not as fixed, neutral entities,
but rather as the outcome of a dynamic, multi-stage, context-dependent
process. Their creation and uptake is influenced by myriad system
‘hardware’ factors such as infrastructure, financing, staffing and sup-
plies, as well as system ‘software’ factors including tangible (e.g. lead-
ership, designated roles, rules and procedures) and intangible (e.g.
power differentials, values and norms) elements (Asefa, McPake,
Langer, Bohren, & Morgan, 2020). In line with CAS thinking, this review
aimed to identify key system characteristics shaping data collection and
reporting of maternal and neonatal health indicators and identify in-
stances of system interactions, feedback loops and adaptivity.

2. Methods
2.1. Overall approach

We conducted a systematic review of qualitative studies aiming to
understand how national or international requirements to collect and
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report data to produce maternal and neonatal health indicators are
perceived and experienced at the sub-national and country level in low-
income and lower-middle income countries. The protocol was registered
on PROSPERO in February 2023 (ID: CRD42023400587). Our methods
drew from and combined elements of various documented methods for
synthesis of qualitative research. In line with the objective of meta-
ethnography as proposed by Noblit and Hare (1988), we aimed to
draw together insights from qualitative work to facilitate an interpre-
tation that is more complete in depth and breadth than the in-
terpretations from the single studies. Following the key characteristics of
qualitative research synthesis outlined by Sandelowski and Barroso
(2007, p. 22), we pursued a systematic and comprehensive retrieval of
publications reporting on relevant qualitative studies, systematically
employed qualitative methods to integrate the findings from these re-
ports, and aimed to reflexively report the procedural and interpretive
moves made over the course of the review process. Our synthesis was
also informed by the meta-ethnographic approach outlined by Toye
et al. (2014). This approach distinguishes between first-order constructs
(participants’ experiences, narratives, and interpretations) and
second-order constructs (the primary authors’ interpretations). Through
our review, we further abstracted first- and second-order constructs to
develop third-order constructs: our interpretations of the participants’
and original authors’ interpretations.

We deliberately took a flexible approach in setting the methodo-
logical requirements for the studies included in our review. It has been
argued that a qualitative research synthesis should attempt to ensure
that included studies do not ‘co-opt’ the label qualitative research, and
reviews should exclude ‘studies that, albeit informative, offer no more
than another ‘surface understanding’ of human experience’ (Sande-
lowski & Barroso, 2007, p. 40). However, we opted to include all studies
reporting qualitative findings on the topic of interest, including quali-
tative findings from mixed-methods studies (see Table 1). We inten-
tionally set out to synthesise a body of studies diverse in terms of topics,
styles and methods, and accepted from the outset that some included
studies would offer considerably more depth, nuance and reflexivity
than others. Although papers providing rich accounts and carefully
elaborated interpretations feature more heavily in the final analysis and
write-up, we still considered it valuable to include all relevant studies in
order to represent voices and perspectives from a wider range of
contexts.

Table 1
Inclusion and exclusion criteria.
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2.2. Literature search

We searched six electronic databases: Scopus; MEDLINE (Ovid);
Anthrosource; Anthropological Index Online; LILACS; and JSTOR. The
search terms were linked to five key domains: qualitative research;
maternal and newborn health; measurement; perceptions and experi-
ences; and low- and low-middle income countries. See S1 (Search
strategy) for more details. Search terms were developed through
extensive prior scoping searches and refined in collaboration with a
librarian. Searches were limited to full text articles published between
January 1, 2000 and March 27, 2023. Although searches were exclu-
sively carried out using English search terms, all relevant papers written
in English, French, Spanish, Portuguese or Arabic appearing in search
results were considered for inclusion. Trial searches were run in
February 2023 and an initial trial sample of 100 papers was screened by
three reviewers (JM, LB, AC) to finalise inclusion and exclusion criteria.
See Table 1 for more details on inclusion and exclusion criteria.

Final searches in all included databases were run on March 27, 2023.
Records were deduplicated in Zotero and subsequently imported in
Rayyan. In the first round of screening, four reviewers (JM, LB, AC, ILL)
screened titles and abstracts against the set inclusion criteria. For quality
control, the first author re-screened (JM)15% of the records, which was
deemed sufficient as conflicting decisions regarding inclusion versus
exclusion were very rare (0.3%). A total of 101 records were retrieved
for full-text reading, of which 48 were excluded. The most common
reasons for exclusion were articles not focusing on experiences and
perceptions of data collection or reporting (28 articles) or not reporting
qualitative findings (15 articles). Citation searching in retrieved papers
yielded five additional papers meeting inclusion criteria. This resulted in
58 articles being selected for preliminary coding in NVivo (see Fig. 2).

2.3. Relevance appraisal

We originally planned to carry out quality assessment of all papers
selected for preliminary coding using the Critical Appraisal Skills Pro-
gramme (CASP) method (CASP, 2023), which involves evaluating
various components of the research as they are written up (e.g. methods,
ethical considerations). However, after preliminary attempts to use the
CASP checklist we found it had limited relevance for our review, as a
paper’s CASP score did not necessarily correspond to its value for our
qualitative synthesis. Therefore, we agreed to focus on ‘relevance

Inclusion criteria

Exclusion criteria

Study design and
methods

Topic of interest

Population of
interest

Context
Publication type

Publication date
Language

Studies reporting qualitative empirical findings. Mixed-methods studies are included if
qualitative findings are analysed and reported in the publication.

Studies reporting experiences with or perceptions of data collection and/or reporting
relevant to the health outcomes and health services offered to women and neonates during
pregnancy, childbirth, the postnatal and neonatal periods. This includes data collection and
reporting relating to indicators on service access and availability; service quality and safety;
service coverage; risk factors and behaviours; health status; mortality; fertility; health work
force; health financing; and supply chain.

Health system users (i.e. patients) and health system actors (including in clinical care,
operational/managerial, and leadership roles) who have personal experience with the topic
of interest.

Studies for which data was collected in low-income countries or lower-middle income
countries as per the 2022-2023 World Bank classification.

Peer-reviewed academic publications with full-text availability.

Studies published between January 2000 and the date of the search.
Papers written in English, French, Spanish, Portuguese or Arabic.

Studies reporting solely quantitative data, as well as

commentary-style articles which do not report on empirical

data.

Studies reporting on experiences with or perceptions of:

e Specific measurement devices (e.g. fetal heart rate
monitoring devices)

e Specific e-health applications (unless the focus is on data
collection and reporting)

Individuals who are not health system users or actors.

Studies for which data was collected in upper-middle or high-
income countries.

Study protocols, editorials, (systematic) literature reviews,
monographs, conference abstracts, and other.

Studies published prior to January 2000.

Studies written in all other languages.
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Fig. 2. PRISMA flow diagram selection of studies.

appraisal’ instead, which involved excluding papers which did not have
sufficient relevant first- and second-order constructs that could be coded
in NVivo. As a cut-off, we decided papers that did not have enough
relevant information to code at least four fragments or excerpts were to
be excluded from the review. This resulted in exclusion of 11 papers
which had only tangential relevance to the scope of our review, among
which were several mixed-methods papers in which qualitative findings
could not be clearly distinguished from quantitative findings. This
resulted in the final inclusion of 47 papers.

2.4. Data extraction and analysis

Four authors (JM, JVO, AC, ILL) participated in full-text reading and
thematic analysis of the 47 articles included in the review. A data
extraction table was completed detailing the main objective of the study,
study location, study design, type of participants, health system level
focus, summary of main findings, and key analytical themes. Following
an exchange of reading notes and discussions among the four authors, a
preliminary inductive coding tree was agreed upon consisting of 29
main codes subdivided into 7 descriptive themes. Main codes in the
coding tree were key concepts, themes and metaphors in the studies,
typically using the phrasing from the article(s) they were identified
from. A brief written description or interpretation of each code was
agreed upon to clarify what was understood to be covered by that code.
For example, the code parallel systems was described as ‘lack of stand-
ardised formats; mismatches between systems; interoperability issues;

double burden of digitised and paper-based systems’. The first author
(JM) then used this coding tree to code all selected articles in NVivo
(release 1.7.1) in chronological order, starting with the oldest paper.
Coding focused on the results and discussion sections of selected articles.
Some codes were added or renamed and some descriptions were
expanded during the coding process.

Coding in NVivo of the 47 included papers was followed by the
creation of thematic tables (see supplement S3) in which each code was
illustrated with several example extracts and quotes, providing a type of
descriptive ‘meta-summary’ of the findings (Sandelowski & Barroso,
2007). Subsequently, the first- and second-order constructs (research
participants’ and original authors’ interpretations) summarized in these
tables were synthesised to develop third-order constructs. Through
several discussions among JM, LB and JVO which revolved around
attempting to unite key themes into a common framework, consensus
emerged that CAS theory provided a useful lens for higher-order inter-
pretation. In doing this, we focused on findings not yet synthesised
elsewhere. For example, barriers and facilitators of health worker
motivation have been covered elsewhere (e.g. Shipton, Zahidie, &
Rabbani, 2017; Stokes et al., 2016; Willis-Shattuck et al., 2008) and
were therefore not prioritised in our analysis. A collaborative approach
was thus taken in deciding upon third-order constructs through discus-
sions within the review team, which also served to challenge individual
interpretations. The key concepts from CAS theory considered relevant
to our findings — notably the distinction between system hardware and
software, as well as a focus on system adaptivity and emergent



J. Molenaar et al.

behaviours — were used to develop a single visualization which we then
used to structure the write-up of the findings.

3. Findings

We first summarize descriptive characteristics of the studies included
for review (n = 47), including their geographical distribution, publica-
tion date, types of participants, and research methods. We then present
our findings thematically in three main sections.

3.1. Descriptive characteristics

More than half (28) of the included papers focused on countries in
Sub-Saharan Africa, of which 22 were from Eastern and Southern Africa
(Table 2). The second most commonly represented World Bank region
was South Asia (8 papers), followed by East Asia and Pacific (3 papers)
and Latin America and the Caribbean (1 paper). Most papers reported on
studies conducted in only one country (39 papers). There was a
considerable increase in publications on the topic of interest over time.
Although we searched for papers published from 2000 onwards, only
four of the included papers were published between 2008 and 2012, 13
papers were published between 2013 and 2017, and 30 papers were
published between 2018 and the date of the search.

Over two-thirds (31) of the studies included participants across
several geographical and health system levels (i.e. community, facility,
district, regional, national, international levels) making it challenging to
categorise papers by this characteristic. However, the most frequent
group of participants was at the health facility level with 31 studies
including participants at this level. Relatively few health system users or
patients were represented. As a result, facility-level perspectives and
experiences are prominent in the presentation of our findings. For more
details on the type of participants, see supplementary material S2.
Around one-third (17) of the studies based their results on interviews
(semi-structured or in-depth) only, while two studies employed only
focus group discussions (FGDs). Fourteen studies combined interviews
and FGDs. Ten papers characterized their study as being ethnographic
research or as following an ethnographic approach. These were typically
studies where observation formed an important part of data collection

Table 2
Geographical distribution of included papers.
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and the fieldwork and write-up was guided by a theoretical approach.
Four additional studies included observation in their methods, but did
not characterize their approach as ethnography. To give a sense of the
thematic scope and focus of the studies, we categorized them into five
main topics (see S2). Most articles focused on experiences and percep-
tions of routine data collection and reporting (26 articles). The other
main topics were experiences and perceptions in relation to goals/tar-
gets and data use (9), digital solutions and e-health applications (5),
surveys (4), and home-based records (3).

3.2. Thematic analysis

The publications included for review reported a wealth of experi-
ences and perceptions related to the collection and reporting of data on
maternal and neonatal health indicators at the sub-national and country
level in low-income and lower-middle income countries. A visual rep-
resentation of our synthesis is presented in Fig. 3. The figure highlights
how data flow and processes related to it take place across health system
levels, from the individual to the country and international level.
Documentation and reporting are shaped by a variety of contextual
drivers and interactions. We distinguish between system hardware and
system software issues, which shape means and ability, motivation, and
agency at the individual level. In an ideal scenario, data contribute to
health system adaptivity and improvement through performance eval-
uation, prioritization, learning, and advocacy (see blue oval ‘data use’).
However, when there are deficiencies in system hardware and software
and feedback loops are broken, unintended shifts and emergent behav-
iors can occur (see red oval).

We present findings in three main sections: 1) system hardware, 2)
system software, and 3) system adaptivity & emergent behaviour. We
follow the key themes presented in Fig. 3, providing non-exhaustive
examples from the included studies. To differentiate between partici-
pants’ narratives and experiences (first-order constructs) and primary
authors’ interpretations (second-order constructs), we format these
differently. First-order constructs, i.e., direct quotes, are presented in
italic in double quotation marks, while second-order constructs are
quoted in single quotation marks.

Number of
papers (n = 47)

Region (number of low- and lower-
middle income countries in the
region)

Countries represented

Paper references

Sub-Saharan Africa (40)

West & Central (17) 6 Burkina Faso, Cameroon, Ghana,
Nigeria, The Gambia
Eastern & Southern (23) 22 Ethiopia, Kenya, Malawi,

Mozambique Rwanda, Tanzania,

Uganda, Zambia

Latin America & the Caribbean 1 Nicaragua
5)
South Asia (7) 8 Afghanistan, Bangladesh, India,
Pakistan
East Asia & Pacific (15) 3 Indonesia, Vietnam
Multiple regions 7 Bangladesh, Benin, Malawi, Nepal,

Tanzania, Uganda, undefined

(Gooden et al., 2021; Melberg, Diallo, Storeng, Tylleskar, & Moland, 2018;
Ngwakongnwi, Atanga, & Quan, 2014; Rerimoi, Niemann, Lange, & Timaeus,
2019; Rothstein et al., 2016; Uzochukwu et al., 2022)

(Chitama et al., 2011; Haws et al., 2010)

(Chiba, Oguttu, & Nakayama, 2012; Danielsen, 2017; Dusabe-Richards et al.,
2016; Evans, 2018; Hahn, Wanjala, & Marx, 2013; Kumwenda et al., 2017;
Mengesha, Steege, Kea, Theobald, & Datiko, 2018; Wagenaar et al., 2017)
(Adane et al., 2021; Cogburn, 2020; Dynes et al., 2023; Estifanos et al., 2022;
Freedman et al., 2018; Gladstone et al., 2021; Lange, Nalwadda, Kiguli, &
Penn-Kekana, 2021; Melberg, Mirkuzie, Sisay, Sisay, & Moland, 2019; Okello,
Gerrets, Zakayo, Molyneux, & Jones, 2018; Regeru, Chikaphupha, Bruce Kumar,
Otiso, & Taegtmeyer, 2020; Unkels, 2023; Unkels et al., 2022)

(Kvernflaten, 2013)

(Begum et al., 2020; Christou et al., 2019; Gautham et al., 2016; Nagarajan,
Tripathy, & Goel, 2016; Zakar, Zakar, Mustafa, Jalil, & Fischer, 2018; Scott et al.,
2020)

(Das, Newton-Lewis, Khalil, Rajadhyaksha, & Nagpal, 2021; Varley, 2023)
(Aiga, Nguyen, Nguyen, Nguyen, & Nguyen, 2016; Malqvist et al., 2008; Faza
et al., 2022)

(Hunter, Requejo, Pope, Daelmans, & Murray, 2014; Mahadevan and
Broaddus-Shea, 2020; Ruysen et al., 2021; Storeng & Béhague, 2014)

(Asefa et al., 2022; Salim et al., 2021; Shamba et al., 2021).
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System adaptivity & emergent behaviour
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Fig. 3. Maternal and neonatal health data and indicators in complex adaptive systems: a visual representation of key themes.

3.2.1. System hardware

System hardware encompasses fundamental building blocks identi-
fied as key elements influencing the process of data reporting and
collection. While these components are considered essential pre-
requisites, they are often inadequate or lacking. Across study contexts,
system hardware deficiencies were frequently central to health system
actors’ accounts of documentation and reporting duties. They were
described to combine and interact with system software components to
shape experiences at the individual level, as well as to influence data use
and other emergent behaviours.

3.2.1.1. Human resources. Human resources are considered a key pre-
requisite for the collection and reporting of data on maternal and
neonatal health indicators. Across included publications, availability of
staff is considered a key driver of ability and motivation to document
and report. Documentation and reporting duties are typically seen as
posing a significant burden on human resources, as they are perceived
by health system actors as time-consuming and “very tedious” (Ngwa-
kongnwi et al., 2014, p. 33). Considering these tasks must often be
performed in clinical settings characterised by heavy workloads and
understaffing, demands for data can create tensions at the health facility
level:

“Generation of good and quality data is not easy; it is time-consuming.
Sometimes the staffs don’t have enough time to see patients and they
still have to document at the same time”. (Uzochukwu et al., 2022, p.
942)

In challenging work environments, information and data are typi-
cally considered secondary to provision of clinical services. A frequently
expressed sentiment by maternal and neonatal care workers across set-
tings is that clinical services must take precedence, as expressed by a
Prevention of Mother to Child Transmissions (PMTCT) nurse in Malawi:
“my duty is to provide PMTCT services, not collecting data” (Kumwenda
et al., 2017, p. 308). As a result, reporting is often conducted retro-
spectively or ‘post-facto’. Many studies reveal a lack of training in
documentation and reporting, compounded by high staff turnover
necessitating regular retraining in data and documentation skills. At
district and regional levels, human resource challenges also limit the
uptake of data for monitoring and planning, as it is a labour-intensive
task to generate informative reports from large quantities of health
data (Nagarajan et al., 2016).

3.2.1.2. Tools. Characteristics of the tools, cards, registers or electronic
forms used for documentation and reporting are also a key hardware
component. As the most basic prerequisite, tools need to be physically
available for the health system actors expected to fill them out. In
several studies this was reported to not always be in the case, as noted in
a study in Western Kenya:

‘[...] the register supply to Bondo was irregular, which forced mid-
wives to use improvised notebooks for three and a half months.’
(Chiba et al., 2012, p. 332)

Other characteristics of tools which emerged to be intricately linked
to how health system actors perceive and experience data collection and
reporting are their ease of use and relevance. A frequent complaint was
that health system actors were expected to report data which were not
appropriate or relevant for local burdens of disease, available services
and diagnostic capacities. When reporting requirements were perceived
not to match local realities, this negatively impacted motivation. A key
informant in a study on home-based maternal and child health records
noted:

“If it is not being used, be ruthless and take it out. Otherwise, you un-
dervalue the importance of the records.” (Mahadevan & Broaddus-Shea,
2020, p. 106)

Mismatches between documentation demands and clinical realities
were often described as being discouraging and demotivating. The
format and contents of tools and registries used at the health facility
level were typically considered to have been designed based on the
demands and targets ‘from above’, rather than for healthcare workers’
purposes. Definitional and terminology-related issues pose further
challenges in documentation and reporting, including inconsistent in-
terpretations of indicators and language discrepancies. For example,
Western biomedical categories for pregnancy losses and early neonatal
deaths used in surveys and routine data collection formats may not
correspond neatly with locally relevant categories. A study in Southern
Tanzania found that ‘no Swahili or local language terms existed to
differentiate losses by gestational age or vital status at birth, and terms
for miscarriage and stillbirth, as well as late-term losses and neonatal
deaths, overlapped’ (Haws et al., 2010, p. 1766). If terminology used in
documentation and reporting tools does not align with local terms,
questions can get lost in translation, potentially resulting in inaccurate
data collection. Moreover, the collected data may be less useful to
inform local-level change. As such, terminological issues affect both the
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perceived relevance of measurement tools and the use of the information
that is recorded.

3.2.1.3. Infrastructure. Technical and infrastructure issues also affect
system functioning and data flow. Infrastructural challenges may
complicate the measurement process itself, leading to issues in data
recording. For instance, authors of a study in rural Burkina Faso noted
that ‘it was simply impossible to take the blood pressure of the women in
antenatal care, the women in labour and the women in family planning
clinic at the same time’, as the health facility only had one device to
measure blood pressure (Melberg et al., 2018, p. 31). Power outages and
internet problems were frequently mentioned, particularly in studies
focusing on mHealth or digitised reporting solutions. Absence or
non-functionality of devices such as computers, tablets and phones were
also identified as key barriers (e.g. Adane et al., 2021; Faza et al., 2022;
Nagarajan et al., 2016; Rothstein et al., 2016). Logistical complexities,
such as having to send broken tablets for repairs to the capital city
(Begum et al., 2020, p. 7), were reported to contribute to delays and
inefficiencies. Power cuts were often a major source of worry and a
cause of backlog in data entry (Nagarajan et al., 2016, p. 37). Infra-
structural challenges “affect timeliness” of data flow “from base levels to
higher levels” (Dusabe-Richards et al., 2016, p. 358) and also have a
negative impact on motivation.

3.2.1.4. Interoperability. Ideally, data collection tools and systems
should be interoperable, meaning data can be unified and aggregated
despite originating from different locations and sources. However, lack
of interoperability and fragmentation were common issues identified. A
study in Uttar Pradesh (India) found that ‘the public sector had not
provided any standardized forms for receiving the required data’ on
institutional deliveries and ‘facilities used different methods to collect
this data’ (Gautham et al., 2016, p. ii41). The absence of standardized
reporting formats often resulted in inconsistent documentation and
fragmented sharing of information, such as only collecting data ‘on an ad
hoc basis when data were required for a service’ (Regeru et al., 2020, p.
340). The existence of ‘parallel systems’ also emerged as a key theme.
System actors lamented the presence of multiple overlapping data
collection and reporting tools, with indicators duplicated across several
reporting forms and registers. A sub-county manager in Kenya was
concerned much of this repetition was unnecessary and exacerbated
human resource challenges:

“My concern is the issue of duplication of data. I don’t know but I think at
the national level, they need to integrate some of these tools. It’s an issue
because the health workers are being overwhelmed by the many tools.”
(Okello et al., 2018, p. 7)

Similarly, a nurse-midwife in Southern Tanzania pointed out that the
burden of having to fill out several registers undermined clinical prac-
tice, as “the time you spend on this is more than the care you provide”
(Unkels et al., 2022, p. 6).

Parallel reporting to specific NGOs or vertical health programs also
contributed to health workers’ reporting burden in some settings (e.g.,
Regeru et al., 2020). Data demands from international development
partners can lead to deprioritization of routine data requested by na-
tional or sub-national governments, as reported by Chiba et al. (2012) in
Western Kenya, where ‘the provision of maternity registers by an NGO
impeded the routine HIS’ (p. 337). In contexts where digitised reporting
systems had been rolled out, the burden of parallel systems could also
include maintaining both paper and electronic forms in order to be able
to cross-check data (Begum et al., 2020) or as a back-up in case elec-
tronic data collection systems failed (Unkels et al., 2022).

3.2.2. System software
System software components include tangible and intangible ele-
ments relating to human interaction. Key system software factors
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emerging from the studies were incentive systems, supervision and
feedback, power and social relations, and accountability. These factors
interact with system hardware factors to shape experiences at the indi-
vidual level, as well as the ways in which data are used.

3.2.2.1. Incentive systems. Incentive systems encompass positive in-
centives and negative sanctions that shape individuals’ perceptions and
experiences of data reporting and collecting. Positive incentives for
reporting ‘good numbers’ may include both material and non-material
incentives and are typically linked to goals and targets coming from
the country or international level. In Tanzania’s Dodoma region, Cog-
burn (2020) observed how nurses working at facilities that performed
well in key maternal health indicators ‘would be rewarded with op-
portunities to attend capacity-building trainings, which according to the
District Medical Officer, included the chance to “get some money” in the
form of per diems and “do some traveling”’ (p. 5). Non-material in-
centives also play a significant role, as health system actors strive to be
recognized and appreciated for providing good services and for making
progress towards goals and targets. Reputational concerns are relevant
across different levels of the health system, but may manifest in different
ways. At the health facility level, concerns might relate mostly to how
the health facility and its staff are perceived by the community and
direct supervisors. In Ethiopia’s Oromia and Amhara regions, health
care workers and facility managers aspired to ‘rank highly to create a
positive image for their facilities compared with other facilities and to
gain power or recognition, admiration, appreciation and praise for the
facility’ (Estifanos et al., 2022, pp. 4-5). At higher levels, officials might
be motivated by comparisons with other countries and the desire to be
developing and make progress. Evans (2018) reported that in the
Zambian context, ‘international benchmarking and consequent aware-
ness of Zambia’s comparatively poor performance appears to have
catalyzed attention relating to maternal health indicators within Min-
istry of Health’ (p. 231). Numbers are often used for benchmarking and
comparison, whether at the subnational level (e.g. between health fa-
cilities or regions) or at the international level (between countries).
Comparisons can be powerful as they highlight disparities, and “nobody
wants to be the worst performer” (Hunter et al., 2014, p. 6). However,
benchmarking can also provide strong incentives for data manipulation.
Particularly when there are negative sanctions or repercussions in place,
such as financial implications or (legal) blame, incentive structures can
have a chain of causal effects (see section 3.2.3 System adaptivity &
emergent behaviour).

3.2.2.2. Supervision & feedback. Another important element of system
software dynamics is the nature of supervision and feedback. Health
workers at the health facility level typically considered supportive su-
pervision and feedback as a key driver of motivation to accurately
document and report data. However, in most studies, feedback on data
reporting from superiors or supervisors was very limited. A nurse in
Malawi’s Lilongwe district felt that the lack of feedback from the District
Health Officer (DHO) limited the potential for improvement in reporting
practices:

“Ah as of me, I have never received feedback from the DHO. However,
feedback is useful because sometimes you correct or make things better
when you have been told that you did not do well in a particular area, you
keep that in mind and, next time, you make sure that the report produced
is better.” (Kumwenda et al., 2017, p. 308)

Similarly, a nurse-midwife in a northern state of India lamented that
“we never get any feedback on the reports we submit” and as a result, “we
never come to know about our mistakes” (Nagarajan et al., 2016, p. 38). In
contexts where some level of feedback was provided, supervisory in-
teractions frequently revolved around reviewing the extent of data
completeness, rather than the accuracy of the data and their implica-
tions for accountability (Das, Newton-Lewis, et al., 2021).
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3.2.2.3. Power & social relations. Power hierarchies and social relations
are also key components of system software. Supervisory dynamics, as
discussed above, are one way in which power dynamics take shape. As
demands for data typically come from ‘above’ in hierarchical health
systems, they may cause differential pressures and tensions at different
levels. Individuals lower in the hierarchy, such as health care users and
non-physician healthcare workers, may lack the agency to claim
ownership of data and resist unrealistic demands. For example, in a
village in Malawi’s central region, health surveillance assistants (HSAs)
were expected to produce improved results quickly, and the district
health officer explained that if a HSA did not report any progress in their
area, they would lose their job. The author noted the power dynamic at
play here:

‘With little education, they were easily replaceable. For the HSAs on
the other hand, the job was invaluable, as other employment was
almost impossible to find.” (Danielsen, 2017, p. 439)

Power inequities frequently manifested in terms of job insecurity and
financial precarity. In many cases, individuals felt they had no choice
but to abide by documentation requirements and produce expected re-
sults, even if this required data manipulation. Similar to the situation
described by Danielsen (2017) in Malawi, an ethnographic study by Das
et al. in an eastern Indian state found that managers take advantage of
the ‘low social and cultural capital’ of auxiliary nurse midwives (ANMs),
who lack formal and informal power to resist demands for data and
reporting. One ANM shared:

“What could we do! We cannot leave the job. If the office is always asking
for information in the right time and right way, we must quit eating and
drinking. And they want to see filled paperwork. We do it in that way.
How many works they give; we must find out a way right?” (Das,
Newton-Lewis, et al., 2021, p. 7)

It is important to note that health system actors in managerial roles
too, in turn, experience pressure and in some cases punitive sanctions
from regional, national or international levels. Power dynamics are thus
linked with goals and targets and the ways in which accountability to
meet them is imposed down hierarchical health systems.

3.2.2.4. Accountability. Closely related to other system software ele-
ments, accountability is a fourth key issue. Ideally, data should facilitate
a sense of responsibility and agency to learn, consequently driving im-
provements in health services and outcomes. Data can contribute to
creating accountability mechanisms in various directions and at
different health system levels: between health workers and health care
users and the wider community; among health workers and their su-
periors; and in relation to targets and goals at higher health system
levels. Yet in the studies included for review, the concept of account-
ability mostly came to the fore in the context of performance targets and
evaluation (also see section 3.2.3 System adaptivity & emergent
behaviour). Rather than multidirectional accountability, there was a
strong focus on accountability upwards, particularly with reference to
international goals and donor demands. Based on an ethnographic study
exploring the rise of evidence-based advocacy in maternal health,
including expert interviews with international-level professionals,
Storeng and Béhague (2014) note how some respondents felt uncom-
fortable with the potential negative impact of imposing accountability
demands:

‘Several of those who had participated in the Countdown to 2015 and
similar accountability projects demonstrated unsettled ambivalence
about the fact that they had contributed not just to agenda-setting
but also to the exportation of "target culture" to donor-dependent
countries. They noted, for example, that the enforcement of
accountability demands can encourage donor recipients to produce
fake numbers.” (p. 271)
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Attempts to create accountability mechanisms often result in ‘more
or less implicit pressure from higher officials in the health system or
political hierarchy’ (Melberg et al., 2019, p. 495). Such tensions are
particularly prominent for indicators under close political scrutiny, such
as maternal mortality, as pointed out by Kvernflaten (2013) in the
Nicaraguan context:

‘The anxiety generated by the pressure to avoid maternal deaths is
not easy to deal with, as this is situated within a system of targets and
of performance measurement, where government performance also
is rewarded or criticised by global actors.” (p. 38)

This type of ‘anxiety’ can result in unintended consequences and
emergent behaviours, as discussed in the next section.

3.2.3. System adaptivity & emergent behaviour

In an ideal case scenario, data are used for health system improve-
ments, positively reinforcing system hardware and software in a cyclical
fashion. As summarized in Fig. 3, key types of data use include perfor-
mance evaluation, prioritization, learning and advocacy. Some studies
documented how ‘a state of routine data utilization’ can be used ‘to
identify and drive change and share successes’ (Wagenaar et al., 2017, p.
70). Accessibility of timely data across health system levels has also been
described as aiding decision-making, and creating ‘stronger links with
policy makers for action’ (Mengesha et al., 2018, p. ii78). Supportive
leadership was described to be key in promoting a fruitful ‘information
culture’ or ‘data-use culture’ (Kumwenda et al., 2017; Wagenaar et al.,
2017). Data use for advocacy is documented particularly at higher
health system levels, as metrics can be used to lobby national and in-
ternational stakeholders and hereby mobilise resources (e.g. Hunter
et al., 2014). The outcomes of data use can thus be fed back into goals
and targets, as well as system hardware and software components.

The included studies also shed light on other types of system adap-
tivity. When there are systemic deficiencies in hardware and software
components, and the loops between system components are broken, a
number of emergent behaviours arise. The studies show that a systemic
emphasis placed on indicators and performance, when not matched by
appropriate and relevant system hardware and software, can create
unintended shifts and ripple effects (see red oval in Fig. 3). We discuss
four types of emergent behaviours: blame and fear; data manipulation
and misreporting; data for protection, and narrowing.

3.2.3.1. Blame and fear. When data flow is not sufficiently supported as
the result of systemic deficiencies, study findings across diverse settings
suggest performance evaluation often results in environments charac-
terised by blame and fear. Rather than using data for improvement, the
focus instead shifts to establishing culpability. Particularly for negative
outcomes like perinatal deaths, studies report on the emergence of a
‘culture of blame’ surrounding documentation and reporting (e.g.
Christou et al., 2019; Estifanos et al., 2022). Based on interviews with
health system actors in Nicaragua, Kvernflaten (2013) noted that ‘the
fear of being held responsible for a maternal death was revealed at all
levels’, quoting a representative from a women’s organization: “We
shiver at the thought of a maternal death in our province” (p. 36). This fear
often leads to a pattern of blame-shifting and scape-goating, in which
individuals or groups are singled out as responsible. As noted by Cog-
burn (2020), this draws the focus away from systemic hardware and
software challenges:

‘[...] indicator-based care can sometimes cause responsibility, and
blame, to fall on the individuals enacting and receiving care, rather
than addressing the structural barriers of the system that undermine
people’s ability to give and receive care.” (Cogburn, 2020, p. 7)

Similarly, Adane et al. (2021) found that the culture of blame in the
Ethiopian routine health management information results in staff being
fixated on not drawing ‘negative attention’ to themselves, ‘which does
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not predispose them to raise awareness of systemic weaknesses or help
develop genuine accountability’ (p. 8). Dynamics of blame and fear were
identified across health system levels, as a district-level (woreda) health
bureaucrat in Ethiopia explained in relation to maternal deaths:

“Workers or professionals that reported these maternal deaths, they might
see that they are going to be blamed by the higher positions ... The health
extension workers might expect that they are going to be blamed by the
health centre or the health office (woreda level). We, the health office
(woreda level) coordinator or officers assume that we are going to get
blamed by the higher region, that’s why reports on maternal deaths are
not here in our hands.” (Melberg et al., 2019, p. 495)

Linking to power and social relations, blame and fear thus follow the
top-down direction of goals and targets and the ways in which they are
enforced along hierarchical health system levels.

A culture of blame and fear can alter incentive systems and create
fertile ground for data manipulation and misreporting.

3.2.3.2. Data manipulation and misreporting. A widely discussed emer-
gent behaviour across study contexts was data manipulation and mis-
reporting. This was a sensitive topic, and health system actors would
rarely admit to manipulating data themselves, but frequently conceded
they had observed it or heard about instances in which it happened.
Misreporting encompasses data fabrication, also referred to as “cooking
data” (Regeru et al., 2020; Unkels et al., 2023) or “going to the laboratory
to make up numbers” (Melberg et al., 2018). Examples of data fabrication
include producing numbers on laboratory tests that were never per-
formed, and filling partographs retrospectively including recording of
measures which were not actually carried out (Das, Newton-Lewis, et al.,
2021; Melberg et al., 2018; Unkels et al., 2022). In Ethiopia, Melberg
et al. (2018) reported on a situation where births that occurred before
arrival at a health facility were nonetheless reported as facility-based
deliveries:

‘When a woman arrived during the night with her recently delivered
baby, the midwife on call documented it as if she had observed the
baby’s vital signs the ten first minutes following the delivery. She
noted: ‘I have to put something, so I put an Apgar score of 8 (out of 10)’.
(Melberg et al., 2018, p. 32).

In addition, studies describe deliberate overreporting or under-
reporting, typically to meet specific goals and targets, avoid blame, and
protect reputations. Christou et al. (2019) report on instances of
underreporting of stillbirths in Afghanistan’s Kabul province:

‘Managers referred to practices such as not documenting deaths,
modifying or destroying medical records to avoid any documenta-
tion, including intentionally misreporting the death to avoid blame.
The problem of under-reporting of stillbirths was described by one
respondent as ‘endemic’ in health facilities across the country,
admitting that ‘ ... the reality that really the numbers, the real number, is
manipulated, it’s decreased. These are the issues ... >> (Christou et al.,
2019, p. 7)

The extent to which data manipulation and misreporting were pre-
sented as an outcome of powerlessness, or rather as an expression of
agency, differed across publications. Linking to the issues of job inse-
curity and other power inequities discussed previously, many health
system actors framed data manipulation as something they were prac-
tically forced to do if they wanted to keep their jobs and function in a
work environment characterised by time and resource scarcity. On the
other hand, creative ways of dealing with data also often appeared as an
avenue to exert agency in challenging work environments. Ways in
which system actors take ownership of data and use it for their own
purposes are discussed in more detail in the next section.
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3.2.3.3. Data for protection. A key emergent use of data, particularly at
lower health system levels, can be summarized as ‘data for protection’.
Rather than data use for learning and health system improvement, it
becomes a key way to manage social relationships and safeguard posi-
tions. Data for protection can take various forms, but it often has an
element of deflection — data are used to redirect the focus and avoid
blame and other negative consequences. At the most basic level, docu-
mentation can provide evidence that health system actors are doing
their job. As stated by a data clerk in Malawi: “any work minus docu-
mentation, it’s no work done” (Regeru et al., 2020, p. 341). One nurse in
Malawi’s Lilongwe district echoed this sentiment as “information not
recorded is work not done”, and another pointed out that by documenting
the services she provides her supervisors will know she has worked, so
“PMTCT information that I manage acts as my evidence” (Kumwenda et al.,
2017, p. 308). Data for protection might also relate more specifically to
documenting the quality and content of care that is provided. Unkels
et al. (2022) found that in their study setting in Southern Tanzania, the
partograph was used as evidence of provided care and formed the cen-
trepiece of health workers’ ‘documentation efforts to feel secure’:

‘Nurses talked about the importance of using the partograph and
archiving it to access when mothers came back with a sick newborn.
Partographs were kept together in piles in cupboards after they had
been counted for the monthly HMIS report, but participants mused
about the need to produce something in writing to reduce problems
with the community they were so close to. Apart from social risks of
bad outcomes, like being blamed by the community, participants
were also afraid of legal risks and written documentation seemed to
help them cope with this.” (p. 7)

As such, data can provide bidirectional protection: from accusations
‘from below’ from the community, as well as from supervisors and
health system actors ‘from above’. Sometimes data are strategically
manipulated to achieve this protection. As Varley (2023) notes in the
Pakistani context, healthcare workers had become socialized to safe-
guard themselves and their closest colleagues by skilfully shaping re-
ports to deflect risks. Varley refers to this as records that are ‘doctored’
to meet expectations, which ‘facilitated providers’ professional and
reputational self-preservation and afforded tactical benefits for hospital
administrators’ (p. 25). At regional and national levels, government
stakeholders may also strategically use or withhold data to protect
reputations and achieve political goals. For instance, Kvernflaten (2013)
found that regional NGO representatives in Nicaragua suspected that
governmental maternal mortality statistics were incomplete, but they
had been banned by governmental officials to analyze data on maternal
deaths in the area themselves.

Another type of data for protection relates to reporting on issues and
health outcomes that are considered particularly sensitive, such as
stillbirths, abortions, or unmarried women giving birth. Recording of
such events can result in stigma and other negative implications for
health care users and their families. For example, parents and health
workers in Pakistan participating in a study by Zakar et al. (2018)
explained how stillbirths are seen as a type of disability, which is why
participants considered it better for these deaths to be concealed as
much as possible:

‘This is because no one wants to be stigmatized with any disability,
primarily because of its negative implications regarding one’s image
in society. A common belief is that a woman brings her fortune and
misfortune with her to her in-laws.” (p. 4)

As confidentiality of patients was not always maintained in this
setting, mothers often did not report stillbirths because they feared
stigma and social exclusion (Zakar et al., 2018). In fact, the ways in
which the confidentiality of data is approached is intricately related



J. Molenaar et al.

with the safeguarding of social relationships and power structures.
Unkels et al. (2022) noted how maternity care providers (MCPs) in
Southern Tanzania lived in close proximity to the communities they
served, which meant they were invested in maintaining social re-
lationships with that community, as well as protecting their own
position:

‘Protecting their own documentation seemed thus important to
reduce social disruption through breaches in confidentiality. On the
other hand, MCPs had the power to choose whether to hold back or
share their clients’ sensitive health data, which may have contrib-
uted to their stand in the community.” (Unkels et al., 2022, p. 8)

Linked to system software issues of power hierarchies and social
relations, data for protection thus has a strong relational element vis-a-
vis health care users and communities.

3.2.3.4. Narrowing. The concept of narrowing refers to how documen-
tation and reporting may result in a focus that is more limited in scope.
In a general sense, the studies included for review demonstrate how
quantitative targets and measurement demands can create selectivity in
the maternal and neonatal care provision and health outcomes that are
prioritised. For example, Melberg et al. (2018) noted how health
workers in rural Burkina Faso directed their focus away from services
and outcomes that received less vigilant monitoring from the health
district, like stillbirths. Accordingly, ‘knowing what not to know’ is key
in measurement and reporting, and data flows are ‘defined by layers of
inclusion and exclusion of information’ (Lange et al., 2021, p. 468). By
strategically selecting information that is recorded and reported, data
can present idealized versions of reality, used to ‘create a new narrative
of a maternity care where standards were followed, although [only] on
paper’ (Unkels et al., 2022, p. 9). Reinforcing this notion, Varley (2023)
terms the results of such reporting practices ‘hospital paperworlds’:
datasets that are defensively crafted to portray desired outcomes rather
than actual achievements, omitting contextual risks and harms. Such
narrowing then feeds back into the system in various ways.
Indicator-driven prioritization influences clinical practice, and can
hereby have negative consequences for quality of care. For example,
Das, Newton-Lewis, et al. (2021) observed how non-recording of low
birth weights was detrimental to quality of care, as low birth weights
would normally require substantial follow-up with parents and other
procedures if protocols were adhered to. At the facility level, ‘new
narratives’ or ‘hospital paperworlds’ may prevent in-depth under-
standing of the problems and their roots, thus obstructing attempts to
address them. As argued by Lange et al. (2021), omission of information
or other types of selective reporting can result in flawed policy recom-
mendations and the ineffective allocation of funds, in turn reshaping
system hardware.

4. Discussion

We systematically reviewed qualitative studies to explore percep-
tions and experiences of collecting and reporting maternal and neonatal
health data in low-income and lower-middle-income countries, synthe-
sizing key themes using a CAS framework. We noted a marked increase
in papers on this topic in the past 15 years. While this corresponds to a
general increase in scientific publications in the past decades (Born-
mann, Haunschild, & Mutz, 2021), it also indicates the relatively recent
growth of the body of qualitative studies exploring the implications of
demands for data and evidence in LMICs in the field of maternal and
newborn health. More than half (60%) of the included studies were
conducted in Sub-Saharan Africa. This should be seen in light of roughly
half of the world’s low and lower-middle income countries being found
in Sub-Saharan Africa (World Bank, 2022), as well as the high burden of
maternal and neonatal mortality in this region (UNICEF, 2023; WHO,
2023a).
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Using a theoretical lens based on CAS, our findings show how targets
and demands for data are negotiated through their interactions with
system components. Moving away from conceptualizing maternal and
neonatal health data as fixed, neutral entities, CAS thinking highlights
how they are constructed through interactions between actors and sys-
tem components spanning geographical levels (Paina & Peters, 2012).
Maternal and neonatal health data are generated by people about people
and in turn shape people’s behaviour, resulting in bidirectional dy-
namics or feedback loops. It is useful to distinguish between system
hardware and system software, both of which influence these dynamics
and hereby shape people’s perceptions and experiences. Our findings
suggest that key system hardware characteristics relate to human re-
sources, relevancy and adequacy of tools, infrastructure, and interop-
erability, while critical system software elements include incentive
systems, supervision and feedback, power and social relations, and
accountability. System hardware and software permitting, data and in-
dicators can result in positive system adaptivity by facilitating perfor-
mance evaluation, prioritization, learning, and advocacy. Yet, when
there are shortcomings and disconnects between system components,
unforeseen changes and emergent behaviours can arise. Building upon
the four types of emergent behaviour described in the findings section,
we discuss several types of feedback loops and system interactions in
more depth, situating them in relevant bodies of literature.

One key feedback loop concerns the connection between data use
and the perceived relevance and feasibility of measurement and data
collection. Feasibility might be hampered by weaknesses in system
hardware components like human resources and infrastructure, while
low perceived relevance might result from mismatches between
reporting requirements and local disease burdens, diagnostic capacities,
and available services. Studies described how low relevance and feasi-
bility dampen motivation to collect and report data at the individual
level, which negatively impacts data quality, which in turn diminishes
the relevance of the data to inform services and decision-making.

This is consistent with findings from a growing body of studies
exploring sub-national use of routine health data in low-resource set-
tings, which highlight how data-driven quality improvement requires
feedback loops involving constructive feedback and a local sense of data
ownership (Lee et al., 2021; Wagenaar et al., 2017). If such feedback
loops are not in place, data are often decoupled from their purpose and
collected simply because of expectations from above, resulting in empty
compliance (Das, Newton-Lewis, et al., 2021; Mukinda, Van Belle,
George, & Schneider, 2020). This resonates with findings from a recent
qualitative systematic review on maternal and perinatal death surveil-
lance, which noted how ‘a vicious cycle of under-reporting, inaccurate
data, and inadequate review and recommendations’ resulted in demo-
tivation and disengagement (Willcox et al., 2023, p. 62). In her ethno-
graphic account of a maternity ward in Tanzania, Strong notes that a
systemic emphasis on data and documentation did not result in ‘deep
compliance’, but rather in maternity care providers focusing on ‘surfa-
ce-level documentation’ to satisfy bureaucratic demands (Strong, 2020,
p- 97). As the findings from this review highlight, empty compliance can
result in a type of narrowing where data present an idealized version of
reality. Such ‘parallel realities’ or ‘paper maternities’ based on docu-
mented care may deviate significantly from the care women and their
babies actually receive (Olivier de Sardan, Diarra, & Moha, 2017;
Strong, 2020). Numerical data can hereby take on a life of their own and
conceal the underlying causes of the problems they were intended to
document (Wendland, 2018).

Another feedback loop concerns the bidirectional relationship be-
tween data and power. Maternal and neonatal care is provided in hier-
archical health systems characterised by both formal and informal
power differentials (Reddy et al., 2022; Sripad et al., 2022). These hi-
erarchies and social relations shape documentation and reporting
practices, and these practices can in turn (re)configure power dynamics.
Our findings suggest that health workers frequently feel they have
limited options but to conform to documentation demands and produce
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expected outcomes, even if achieving this involved manipulating data.
This was particularly the case for individuals lower in the power hier-
archy who are more likely to face employment insecurity, financial
precarity, and gender-based discrimination in many settings (Das,
Ramani, et al., 2021; Sripad et al., 2018). This echoes findings from a
qualitative synthesis of studies in high-income settings, where midwives
explained how strong organizational hierarchies can make them feel like
small pawns moved by systemic forces, powerless to change prevailing
practices (McFarland, Jones, Luchsinger, Kissler, & Smith, 2020). The
way responsibility to collect and report data on maternal and neonatal
health indicators is distributed and enforced thus reflects and often re-
inforces existing power differentials.

On the other hand, the studies also show how data may be used as a
means to exercise power and influence. Data might be strategically
handled and manipulated to manage social relationships, navigate
community norms, and safeguard positions, leading to the creation of
‘new power loci’ in health facilities and communities (Das,
Newton-Lewis, et al., 2021). Rather than authorative power (power over
others), these are typically expressions of discretionary power involving
negotiation, sensemaking, and finding agency (Lehmann & Gilson,
2013; Veneklasen, Miller, Budlender, & Clark, 2002). It is a creative type
of power that emerges spontaneously in response to systemic conditions
and constraints. Following Kingori and Gerrets (2016) interpretation of
Scott’s (1985) concept of ‘weapons of the weak’, creative ways of
dealing with data may empower health system actors to continue facing
their difficult work environment. In some ways, data may act as a
weapon or tool for health system actors to express their agency, even if
they hold positions with limited influence within organizational hier-
archies (Kingori & Gerrets, 2016). The findings of this review thus un-
derline the inherently dynamic and relational nature of the systems in
which health indicators are constructed (Duclos, Faye, Ndoye, &
Penn-Kekana, 2019; Kielmann, Hutchinson, & MacGregor, 2022). Long
before they appear in the form of indicator estimates, data have ‘social
lives’ along their assembly lines: they ‘reflect and cohere the social
worlds from which they emerge’ (Biruk, 2018, p. 200).

Our review also shows how some emergent behaviours, such as data
manipulation and misreporting, can become normalised. When de-
ficiencies and disconnects in system hardware and software are chronic,
such behaviours may become part of a new systemic equilibrium or ‘a
habituated component of the organizational culture’ (Das,
Newton-Lewis, et al., 2021, p. 8). In the case of data manipulation, many
health care workers were aware of its ethical implications and indicated
they felt discomforted or ashamed. However, it could be hard to behave
differently ‘in the context of a system that encouraged and rewarded
falsification’ (Estifanos et al., 2022, p. 5). When behaviours are
engrained and act to maintain internal stability in the system, it becomes
harder to resist and change them, creating a sense of system
insurmountability.

Shortcomings and broken loops in system hardware and software
also result in other types of emergent equilibria in organizational cul-
tures. Our review highlights how a data culture allowing data use for
positive system adaptivity is dependent on a complex dynamic of sup-
portive system hardware and software elements. When these are not in
place, demands for data and documentation often result in a culture of
blame instead. Fear of blame in relation to adverse outcomes like peri-
natal deaths has been documented to be pervasive across diverse con-
texts, impeding both accurate reporting and data use (Blencowe,
Calvert, Lawn, Cousens, & Campbell, 2016; Boyi Hounsou et al., 2022;
Cetin, Worku, Demtse, Melberg, & Miljeteig, 2022). Accountability dy-
namics are altered significantly by fear of blame. Ideally, data contribute
to fostering multi-directional accountability, with the ultimate goal of
improving health outcomes and experiences at the individual level. Yet,
our review shows how system equilibria are typically geared towards
upward accountability, in what has been labelled ‘target culture’
(Storeng & Béhague, 2014). Targets are enforced downwards, and
numbers travel upwards. The direction of data flow and accountability
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thus mirror and reinforce the frequently critiqued verticality of the
global health system (Austveg, 2011; Roalkvam & McNeill, 2016).
Strong (2020) has argued how demands for data collection, emanating
from a powerful global system, can lead to an accounting culture
replacing a caring culture at the health facility level (p. 200). Accord-
ingly, Roalkvam and McNeill (2016) note ‘the direction of account-
ability in the system tends to be reversed, and the individual woman and
child, as persons, lost’ (p. 84). It is important to note that although such
unintended consequences may become deeply engrained, systems are
dynamic and equilibria can be shifted. Some optimism is justified — the
collection of data on maternal and neonatal health indicators is designed
and carried out by people and can therefore be re-imagined and
changed.

Our findings underline that improving data flow for positive adap-
tivity cannot occur in isolation, as it is dependent on people’s in-
teractions with system hardware and software elements. This review
hereby contributes to the renewed attention towards theorizing the
human experience behind maternal and neonatal health indicators. Our
findings highlight the importance of qualitative research in nuancing
and challenging the information put forward by hegemonic quantitative
measures. Such qualitative work reminds us not to fetishize indicator
estimates and encourages us to interpret the ‘partial stories’ they tell
(Adams, 2016) with healthy scepticism. More importantly, the experi-
ences and perceptions synthesised in this review also provide lessons on
how things can be done differently. By no means do we suggest to stop
the collection of routine quantitative health data and the construction of
health indicators for monitoring health outcomes and provision of ser-
vices. On the contrary, we believe investments in routine health infor-
mation systems in low- and lower-middle income countries are key to
ensure the availability of relevant, timely data to inform national and
sub-national priorities.

However, our findings do indicate that measurement approaches
should give greater priority to place-based relevance and feasibility to
allow for productive data collection and use. Greater efforts should be
made to avoid that low- and lower-middle income countries have to rely
only on information generated through measurement approaches
designed far from where they are used, and which are inadequately
supported by system hardware and software. Data needs and uses
inevitably vary across health system levels, as illustrated in Fig. 1.
Health workers use data in clinical contexts; managers require data for
operational purposes, and planners and policymakers need data for
strategic decisionmaking (AbouZahr et al., 2007). The volume and va-
riety of required data decreases as you move up health system levels, as
symbolized by Fig. 1’s pyramidal shape. At the very top of the pyramid,
only a core set of indicators is needed for monitoring purposes. Yet, at
lower health system levels, a larger volume of context-specific data from
a variety of sources should guide health service provision and respond to
community needs. It may be feasible to include a small number of
standard indicators even at these lowest levels. However, the findings of
our review underline how local needs should be prioritised in data
collection efforts at lower health system levels, rather than taking
top-down targets and measurement demands as a point of departure.

This requires a move away from comparability as an overarching
aim, as well as an increased openness to qualitative, ‘slow’ methods such
as patient narratives (Adams, Burke, & Whitmarsh, 2014; Oluoch et al.,
2023). A data culture centered around local relevance and feasibility
requires consensus of what the focus and objectives of measurement
should be in a particular context, necessitating a participatory approach
(Unkels, 2023). Arenth et al. (2017) propose several dimensions this
participatory process should address, including awareness of the need
for data use, access to data, skills and knowledge for effective data use,
and motivation and opportunity to take data-driven action. Interna-
tional partners and donors also have a responsibility to not ‘push for
success’ (Lange et al., 2021), but rather promote measurement and
learning environments that value context-sensitivity and continuous
adaptation.
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Our review has several limitations. Firstly, we acknowledge that
some of the complexity and context-specificity of the human experiences
captured in single qualitative studies is unavoidably lost when a diverse
body of qualitative studies is synthesised (Sandelowski & Barroso,
2007). We included a relatively large number of studies from highly
diverse contexts, and some of the findings presented might not be
relevant across all of those contexts. In addition, some contextually
specific or unique findings are not represented as priority was given to
themes that were shared across studies. We set out to synthesise expe-
riences of both health system users (i.e. patients) and health system
actors (including in clinical care, operational/managerial, and leader-
ship roles), yet relatively few health system user perspectives were
represented in the included studies (see S2 for participant characteris-
tics). Naturally, this is linked to the fact that most women receiving
maternal or neonatal care do not have direct experience with data
collection and reporting, with the notable exceptions of home-based
records and household surveys. As our search terms did not include
specific terms relating to surveys, it is possible we missed some relevant
qualitative studies in this domain. The limited representation of health
care users’ voices in the literature poses a limitation of the review and
points to a broader lack of service users’ perspectives in our under-
standing of health indicators. Future research should address this gap,
linking with ongoing efforts to promote community participation and
engagement in healthcare programmes, e.g. the whole-of-society Pri-
mary Health Care (PHC) movement (WHO, 2023b). Our review also
identified relatively few studies focusing on national-level perspectives.
It seems primary research and/or the publication of such research
among national-level actors on this topic is more limited, which may be
linked to challenges in accessing these stakeholders for research and the
potentially politically sensitive nature of the topic.

Our review included studies with highly disparate methodological
approaches, and papers differed significantly in the extent to which they
provided in-depth accounts and carefully elaborated interpretations.
Many studies relied exclusively on FGDs and interviews, which may not
fully capture complex, engrained dynamics surrounding data collection
and reporting. We noticed that although system hardware factors were
typically extensively covered in papers based on FGDs and interviews
only, system software factors and system adaptivity were less well-
described in these papers. As Das, Newton-Lewis, et al. (2021) have
pointed out, such non-articulated behaviours and social relations might
only be adequately understood through ethnographic immersion and
observation. Consequently, we call for the pursuit of more high-quality
qualitative research on this topic including ethnographic observation,
repeated interviews and triangulation of sources whenever feasible. The
exclusion of monographs, which typically do combine such methods,
poses a limitation. However, efforts were made to link to relevant
published monographs in the Introduction and Discussion sections.
Finally, we recognize that our positionality as people and researchers —
notably as women working at high-income country institutions with
pre-existing assumptions and opinions about measurement in the
maternal and neonatal health arena — has influenced our analysis.

5. Conclusion

This qualitative systematic review synthesised a heterogeneous body
of studies exploring how national and international requirements to
collect and report data on maternal and neonatal health indicators are
perceived and experienced at the sub-national and country level in low-
income and lower-middle income countries. Our findings, synthesised
using a CAS theoretical lens, show that maternal and neonatal health
data emerge from complex system interactions across health system
levels. In discussing factors shaping these dynamics, we distinguish
between system hardware (human resources, relevancy and adequacy of
tools, infrastructure, and interoperability) and system software elements
(incentive systems, supervision and feedback, power and social re-
lations, and accountability). When these system elements align, data and
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indicators can promote positive system adaptivity by supporting per-
formance evaluation, prioritization, learning, and advocacy. However,
shortcomings and disconnects between these components can lead to
unforeseen emergent behaviours. Our findings emphasize the need for
measurement approaches that prioritize local relevance and feasibility.
This shift should embrace qualitative approaches and involve a partic-
ipatory approach to define measurement objectives within specific
contexts.
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