Supplementary material
	Supplementary Table 1: Population, Concept and Context framework

	PCC Element
	Variable	
	Description

	Population
	Hospitals/ health facilities
	Hospitals or health facilities are the unit for analysis. The population encompasses local facilities, as the first point of contact with the community, responsible for collecting, analysing, and utilizing routine health data for routine decision-making processes

	Concept
	Use of theories, logic models or frameworks that guide the institutionalisation of the use of routinely generated data in routine decision-making. 
	The central concept of the review is the sustainability of the implementation practices that enhance the use of routine health “everyday” data in local decision-making. This Includes examining theories, models, frameworks, and associated mechanisms that promote or hinder the integration of data generated from everyday practice into routine decision-making fora. 

	Context
	Sub-Saharan Africa countries
	The review will consider contextual factors influencing routine data use that is relevant to, and concerns SSA, where there is low uptake of EHRs at local health facilities and existing efforts to implement data pipelines tend to be donor funded with questionable sustainability
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	Supplementary Table 2:  Example search strategy for EMBASE (Ovid)

	
	Concept
	Search term

	1
	Use of theory
	exp theory/ 

	2
	
	exp conceptual framework/ 

	3
	
	exp model/ 

	4
	
	"Diffusion of Innovation"/ 

	5
	
	(theor* or model* or framework* or concept* or "diffusion of innovation" or thematic* or "systems thinking" or realist or constructivist). ti,ab,kf. 

	6
	
	1 or 2 or 3 or 4 or 5 

	7
	Health facilities or hospitals
	exp *hospital/ 

	8
	
	exp *health care facility/ 

	9
	
	(("ward" or "bedside") adj2 "round"). ti,ab,kf. 

	10
	
	((clinical or medical or dental or private or general or family or professional or hospital? or health?) adj practice?).ti,ab,kf. 

	11
	
	(facilit* or hospital*).ti,ab,kf. 

	12
	
	("health*" adj2 "service*").ti,ab,kf. 

	13
	
	"primary health*".ti,ab,kf. 

	14
	
	7 or 8 or 9 or 10 or 11 or 12 or 13 

	15
	Decision making
	exp clinical reasoning/ 

	16
	
	decision making/ or clinical decision making/ or shared decision making/ 

	17
	
	health impact assessment/ 

	18
	
	benchmarking/ 

	19
	
	clinical audit/ 

	20
	
	"utilization review"/ 

	21
	
	epidemiological monitoring/ 

	22
	
	disease notification/ 

	23
	
	hospital management/ 

	24
	
	((decision* adj2 (making or support)) or (informed adj2 decision*) or (clinical adj2 (decision* or judgement)) or (clinic* adj2 reason*) or monitor* or performance or evaluat* or (quality adj (assur* or improve* or control)) or audit* or feedback or (impact adj2 assess*) or benchmark* or "chart review*" or surveillance or (disease adj2 (identif* or notif*)) or planning or (resource adj2 allocat*) or "utili?ation review" or management or administration).ti,ab,kf. 

	25
	
	15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 

	26
	Routine data use
	((data adj2 (driven or informed or "use")) or (information adj2 "use") or (evidence adj2 (based or informed)) or (big adj2 data)).ti,ab,kf. 

	27
	
	exp register/ 

	28
	
	exp medical record/ 

	29
	
	exp electronic health record/ 

	30
	
	exp electronic medical record/ 

	31
	
	exp medical information system/ 

	32
	
	exp clinical data repository/ 

	33
	
	exp hospital information system/ 

	34
	
	exp nursing information system/ 

	35
	
	(((health or medical or hospital or patient) adj2 record*) or ((patient or discharge) adj2 (summar* or registr*)) or ((data or disease?) adj2 (registr* or register?)) or health data or (routine* adj2 ("collected data" or ("health information system" or "health management system")))).ti,ab,kf. 

	36
	
	27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 

	37
	
	26 or 36 

	38
	Sub Saharan Africa
	exp "Africa south of the Sahara"/ 

	39
	
	("Subsaharan Africa" or "Sub-Saharan Africa" or Angola or Benin or Botswana or "Burkina Faso" or Burundi or "Cabo Verdi" or Cameroon or "Cape Verde" or "Central Africa* " or Chad or Comoros or Congo or "Cote d'Ivoire" or Djibouti or "Equatorial Guinea" or Eritrea or Eswatini or Ethiopia or Gabon or Gambia or Ghana or Guinea or Guinea-Bissau or Kenya or Lesotho or Liberia or Madagascar or Malawi or Mali or Mauritania or mayotte or Mauritius or Mozambique or Namibia or Niger or Nigeria or Reunion or Rwanda or "Sao Tome" or Sahel or Principe or Senegal or Seychelles or "Sierra Leone" or Somalia or "South Africa" or Sudan or Swaziland or Tanzania or Togo or Uganda or "Western Sahara" or Zambia or Zimbabwe).ti,ab,kf. 

	40
	
	38 or 39 

	41
	Combined search
	6 and 14 and 25 and 37 and 40 
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	Supplementary Table 3: MEASURE logic model data demand and use domains

	Domain
	Description

	a) Data use context
	The environment, structures available, and forums in which data-informed discussions and decisions take place, including who participates, what they do, resources relevant and where and when they meet and how they accomplish their tasks.

	b) Data demand
	The extent to which health workers, managers, and stakeholders actively seek and request data to inform decisions. It also covers what motivates them, when and where they seek the data and how often.

	c) Data collection and reporting
	The processes and systems through which health care workers gather, record, and report routine data is up through facility, district, and program levels.

	d) Data quality and availability
	The accuracy, completeness, timeliness, and accessibility of the data being generated.

	e) Data use (utilisation)
	The actual application of data collected to inform decisions — such as target-setting, performance monitoring, resource allocation, and clinical or managerial action.




	Supplementary Table 4: Integrated quality Criteria for Review of Multiple Studies (ICROMS) scoring thresholds

	Study design / methodology
	Minimum score required
	Maximum possible score
	Mandatory criteria required

	Randomized Controlled Trial (RCT / cRCT)
	22
	32
	1A, 2A, 2B, 3A

	Controlled Before–After (CBA)
	18
	30
	1A, 2D, 3B, 3C

	Controlled Interrupted Time Series (CITS)
	18
	30
	1A, 3D, 6A

	Non-controlled Interrupted Time Series (NCITS)
	22
	28
	1A, 1B, 2C, 5D

	Non-controlled Before–After (NCBA)
	22
	30
	1A, 1B, 2C, 5D

	Cohort studies
	18
	26
	1A, 2E, 3G, 4C

	Qualitative studies
	16
	26
	1A, 1E, 2F

	Note: 
ICROMS requires studies to attain their mandatory criteria (criteria that a type of study should meet to be included in a review to be methodologically sound) and reach at least 60% of maximum possible scores for study designs i.e. 16/26 for qualitative studies, 18/30 for quantitative studies and 34/56 for mixed studies (summation since ICROMS lacks a standalone criteria) to be considered quality studies for review [42]. Percentage is calculated by the score of the study (mandatory + non-mandatory) to the maximum possible scoring of the study (maximum possible mandatory +non-mandatory).




	Supplementary Table 5: Description of identified theories, models and frameworks

	Theory
	Description

	Aarons and Colleagues’ EPIS Framework [1]
	An implementation process framework that guides interventions (maturity of data use interventions, assessment of readiness, scaling, and sustainability of HMIS reforms through: 
Exploration – explore the need for data use.
Preparation – prepare systems i.e. tools, infrastructure.
Implementation – introduce the interventions.
Sustainment – keep up use of intervention routinely

	Activity Theory [2]
	A socio-cultural theory that explains the interaction of people with systems, environment, and resources to achieve goals. It explores subjects, objects, tools, rules, community, and division of labour and analyses the workflows and organizational practices.

	Consolidated Framework for Implementation Research (CFIR) [3]
	A determinant framework that assesses barriers and facilitators of interventions. It explores five domains:
Intervention – adaptability, cost, and complexity
Inner setting -leadership, resources, and organizational culture
Outer setting – policies, funds, patient needs
Individuals – beliefs, self-efficacy, knowledge
Process – planning, engaging, reflecting

	Conceptual model of Cognitive processing of performance feedback [4]
	It integrates theories from psychology, education, and organizational studies to explain the perception, interpretation and action on feedback by users for performance optimization. It follows the steps; attention, interpretation, acceptance and action in contexts with different complexity, user capacity and feedback credibility to aid improvement of feedback systems.

	Constructivist grounded theory[5]
	Theory generated inductively from participant’s experiences and acknowledges the researcher’s role in construction of meaning. Follows data collection, coding, constant comparison, memo writing and theory generation.

	Diffusion of Innovation Theory [6]
	Theory that explains how, why and the rate at which new products, practices and ideas spread through a social system in time. It explores five elements innovation, communication channels, time, adopters’ characteristics and social system to emphasize determinants of innovation adoption.

	Health Metrics Network framework [7]
	Framework developed by a global partnership hosted by WHO to improve HMIS in LMICs to provide prompt, accurate and actionable health data that guides countries in building stronger systems for collection, management, analysis and dissemination of health information to aid in decision-making, policies and resource allocation. Has six components’ resources, indicators, data sources, data management, information products and use

	Human, Organization and Technology (HOT-Fit) model [8]
	A model for evaluation of HMIS success by integration of human (satisfaction, skills), organisation (structure, leadership) and technological (information quality, system quality) factors to assess their fit within components of HIS

	Human Development Model [9]
	It explains the growth, change, adaptation across lifespans of people in emotional, cognitive, social and biological dimensions. It covers the aspects of capacity building, empowerment and skills developments to determine and improve data literacy among health workers.

	Information cycle Model [10]
	It maps the routine flow of data and its breakdown through several stages: data collection, processing, analysis, dissemination, use, feedback

	Klein and Knight theoretical framework [11]
	It explores the role of team-level and organizational factors in influencing successful implementation of innovations and its plausible requirements (consistency, skills, and employee’s committed use). Its key components include implementation climate, implementation policies and practices, financial resource availability, management support, learning orientation, and team/ organizational characteristics.

	Kruk and Colleagues Health system Resiliency framework [12]
	Designed to define, evaluate, and guide the strengthening of health systems to better equipped for crises, maintain their core functions and learn from shocks. It is founded on awareness, diversity, self-regulation, integration an adaptability characteristic and emphasizes resilience in complex health systems requires institutional capacity, leadership and governance, community engagement, infrastructure and resource management, workforce capability, and integrated systems.

	Knowledge-to-Action (KTA) Framework [13]
	A framework to guide translation of research into evidence by combination of 
Knowledge creation – funnel at the centre of the framework that involves knowledge inquiry, synthesis and products i.e. user-friendly guidelines, decision aids.
Action Cycle – guides practical application of knowledge though seven iterative phases: identification of gap, adaptation of knowledge to local context, assessment of barriers and facilitators at individual, organizational and system levels, selection, tailoring and implementation that address barriers, monitoring of knowledge use, evaluation of outcomes and sustenance of knowledge use.

	Medical Research Council (MRC) framework [14]
	A structured guide for designing evaluation and implementation of complex interventions in health and social care that emphasizes context, theory, stakeholder engagement, and iterative refinement. It outlines four phases:
Development – designing an intervention using evidence, theory, or policy needs.
Feasibility – Small scale testing of intervention to determine practicality, acceptability and potential challenges.
Evaluation- assessment of MOAs, cost effectiveness and effectiveness using appropriate designs.
Implementation – scaling, integration, and monitoring of intervention into practice

	Normalization Process Theory (NPT) [15]
	A sociological framework designed to bridge the gap between research evidence and real-world evidence between work and individuals by explaining implementation, embedment, and sustainability of complex interventions in practice through four mechanisms.
Coherence – do staff understand the value and purpose of an intervention?
Cognitive Participation – do stakeholders engage with each other?
Collective Action – are there systems to promote intervention?
Reflexive Monitoring – is the value of intervention assessed in terms of benefits, costs, and impacts.

	Performance of Routine Information system management (PRISM) [16]
	A framework designed to strengthen and evaluate routine health information systems that focuses on assessment of RHIS by identification of organizational (governance, culture), technical (tools, systems) and behavioural factors (skills, motivation) that affect effectiveness.

	Reach, effectiveness, adoption, Implementation, and maintenance (RE-AIM) framework [17]
	A framework that used by policymakers, evaluators to evaluate and enhance public health impact of interventions.
Reach – absolute number of target population that engage with an intervention.
Effectiveness – positive or negative effects of intervention on important outcomes i.e. quality of life, economically
Adoption – number, proportion and representativeness of settings and intervention agents willing to initiate an intervention.
Implementation – focused on fidelity to the intervention protocol at setting and individual levels i.e. time, cost of delivery, consistency.
Maintenance – looks at long-term sustainability of interventions (>6 months) at organizational and individual levels.

	Realist program theory [18]
	It explains, how, why, for whom and the circumstances under which innovations work through linkage of contexts, mechanisms, and outcomes.

	Socio-ecological framework [19]
	Used for multi-level analysis of social systems, ecological systems, and interaction with humans to determine outcomes, sustainability, and resilience of innovation to different influences. They cover individual, interpersonal, organizational, community and policy levels.

	Sociotechnical systems theory [20]
	It examines the relationship between people and technology within complex systems emphasizing on the principle of joint optimization of social and technical components in organizational success

	Technical Acceptance Model 
	It explains the behaviour of users towards technology as influenced by core constructs of perceived usefulness and perceived ease of use

	Theoretical Domains Framework (TDF) [21]
	A behavioural and implementation science framework that identifies individual barriers and facilitators across fourteen domains in health, education, and social sectors: knowledge, skills, social influences, beliefs about capabilities, beliefs on consequences, environmental context and resources, reinforcement, intentions, behavioural regulation, optimism, Social/professional role and identity goals and emotion

	Theory of Change [22]
	It explores the how and why contexts in which specific outcomes are expected in particular contexts from a desired change. It has core components of inputs, activities, outputs, outcomes, impact, and assumptions that help guide organizations and assess their efforts in creating change.

	Weiss Framework [23]
	It evaluates why interventions succeed and fail through a focus on the mechanisms of change and explicit program theory within different intervention contexts.

	WHO Data Quality assurance framework [24] 
	Designed to help countries in assessment and improvement of quality of health facility data under accuracy, completeness, timeliness, and consistency through a toolkit with multi-pronged approaches to ensure comprehensive and holistic verification and audits of systems to strengthen and achieve data quality.
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	Supplementary Table 6: BMJ Global Health Author Reflexivity Statement

	Adapted from Morton, B., Vercueil, A., Masekela, R., Heinz, E., Reimer, L., Saleh, S., Kalinga, C., Seekles, M., Biccard, B., Chakaya, J., Abimbola, S., Obasi, A. and Oriyo, N. (2022), Consensus statement on measures to promote equitable authorship in the publication of research from international partnerships. Anaesthesia, 77: 264-276. https://doi.org/10.1111/anae.15597

	Study conceptualisation

	1. How does this study address local research and policy priorities?
	We examined evidence on the use of theories, models and frameworks to institutionalise routine data-driven decision-making in sub-Saharan African hospitals, in order to inform health system efforts amid underutilised investments in digital health structures. The review concentrated on studies conducted within SSA health facilities, emphasising how TMFs have been applied to identify, structure and interpret the technical, organisational and behavioural determinants of routine data use. Our findings emphasise the significance of moving beyond determinant-focused diagnosis towards systems-level approaches that address how determinants interact and evolve over time to sustain or undermine institutionalisation. The review also identifies gaps for future research, specifically regarding limited application of TMFs to explain the dynamic, sociotechnical process of institutionalisation and the need for context-specific, longitudinal research capable of guiding health system investment with the increased adoption of digital and AI-enables tools across the region.

	2. How were local researchers involved in study design?
	Researchers based in the UK (EH, GG) and locally (TT, AK, DO) at African Institutions were closely involved in all parts of the study including shaping the review’s design. TT and AK contributed to the co-development of the initial research protocol -scoping review questions, PCC framework, database search validation with context-specific terminology included. DO and AE were involved after the initial study conceptualisation and contributed to refinement of the operational frameworks for data charting, thematic analysis and contextual interpretation.

	Research management

	3. How has funding been used to support the local research team(s)?
	AE, the lead author is a PgD student fully supported by the project. Furthermore, resources from the project were utilised to aid collaborative research processes such as access to review software (Rayyan), citation software (Endnote), qualitative analysis software (NVivo).

	Data acquisition and analysis

	4. How are research staff who conducted data collection acknowledged?
	All research staff involved in screening, full-text review, and data extraction are acknowledged through authorship. Roles in screening, verification, and data charting are described in the methods
section.

	5. How have members of the research partnership been provided with access to study data?
	All partners had access to the data extraction and synthesis material via a shared secure platform. The review materials are also available at Harvard Dataverse library: https://doi.org/10.7910/DVN/B3SJ5D.

	6. How were data used to develop analytical skills within the partnership?
	The analysis process was collaborative, with all authors participating in the thematic synthesis through bi-weekly analysis discussions. This approach enabled sharing of skills in scoping
review methods across the teams

	Data interpretation

	7. How have research partners collaborated in interpreting study data?
	Frequent meetings facilitated collaborative analysis,
synthesis, and interpretation between the members.

	Drafting and revising for intellectual content

	8. How were research partners supported to develop writing skills?
	AE did the writing process through multiple
revisions, with mentorship and substantial input
from all authors throughout. This improved
analytical clarity and precise reporting, supporting
AE's skill development and the shared intellectual
contribution among all authors.

	9. How will research products be shared to address local needs?
	Through publication and presentation at both local
and international conferences.

	Authorship

	10. How is the leadership, contribution and ownership of this work by LMIC researchers recognised within the authorship?
	All authors contributed significantly to conceptualisation, analysis, interpretation, and
writing. Author roles are clearly specified in the
contribution statement.

	11. How have early career researchers across the partnership been included within the authorship team?
	TT, the Principal Investigator, is an early career researcher, whose roles have been specified in the contribution statement.

	12. How has gender balance been addressed within the authorship?
	The authorship includes women and men across various career roles (entry level researchers, early, middle and senior career roles)

	Training

	13. How has the project contributed to training of LMIC researchers?
	It has facilitated hands-on involvement in scoping review methodology, NVIVO qualitative analysis, synthesis and writing

	Infrastructure

	14. How has the project contributed to improvements in local infrastructure?
	Open sharing of materials such as the contributed research resources and the protocol.

	Governance

	15. What safeguarding procedures were used to protect local study participants and researchers?
	This was a scoping review; therefore, safeguarding
focused primarily on team well-being, supported by
reasonable timelines and work arrangements.
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