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ARTICLE INFO ABSTRACT

Keywords: Uganda’s Health Management Information System (HMIS) has historically lacked robust, standardized data on
Rehabilitation rehabilitation and assistive technology (AT) services, limiting effective policy development and service planning.
Health information management systems To address this gap, the Ministry of Health sought to integrate the WHO Routine Health Information System
]I:x):;lsezmemation Science (RHIS) - Rehabilitation module into the national digital reporting platform (DHIS2). This mixed-methods
Uganda explanatory case study adopted the Consolidated Framework for Implementation Research (CFIR) to examine

the multi-level processes, determinants, and context influencing integration. The WHO RHIS-Rehabilitation
module was integrated through stakeholder engagement, indicator consensus-building, customized tool devel-
opment, and targeted capacity-building. Six core rehabilitation indicators were prioritized and launched in
DHIS2 across 25 referral facilities. The process revealed persistent challenges, including infrastructure con-
straints, limited workforce capacity, and competing health-sector priorities. Nonetheless, substantial improve-
ments were observed in data standardization, stakeholder engagement, and foundational digital reporting
capacity for rehabilitation services. Integrating the WHO RHIS-Rehabilitation module into Uganda’s HMIS marks
a significant advancement for rehabilitation information systems in resource-limited settings. Key lessons
highlight the necessity of early policy alignment, ongoing capacity building, and continuous stakeholder support
to sustain and expand rehabilitation data integration. This experience provides a practical pathway for
strengthening rehabilitation data systems in comparable contexts.

1. Introduction support their daily functioning. However, only 5% of Ugandans who

need an AT product can access it. In comparison, 21% of the population

The global need for rehabilitation services is increasing because of
the rising prevalence of noncommunicable diseases (NCDs), injuries,
and aging populations (Ghaffar et al., 2024). One in three people
worldwide lives with a health condition that may require rehabilitation,
yet more than 50% of these needs in low- and middle-income countries
(LMICs) remain unmet (Cieza et al., 2021). In Uganda, 7.5 million
people needed rehabilitation services in 2021, with 26% of the popu-
lation requiring at least one or more assistive technology (AT) product to
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reported unmet needs for AT, reflecting severe deficiencies in avail-
ability and affordability, disproportionately affecting women and rural
communities (Ministry of Health, Uganda MoH, 2023). Investment in
rehabilitation and AT enables individuals to achieve and maintain
optimal functioning, improve health outcomes, and enhance participa-
tion in daily life (World Health Organization, 2019). Simultaneously,
establishing a comprehensive and integrated data management system
for rehabilitation care is critically important. The WHO Rehabilitation
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2030: Call for Action emphasizes the importance of strengthening
Health Management Information Systems (HMIS) to ensure timely and
quality data collection for rehabilitation services (World Health
Organization, 2023). This data is critical for defining rehabilitation
targets, monitoring outcomes, supporting clinical decision-making, and
informing quality management. Routine data reporting from health fa-
cilities, integrated into national HMIS, provides essential insights into
service availability, distribution, and performance, helping countries
achieve Universal Health Coverage (UHC) (World Health Organization,
2025a).

Uganda’s national HMIS, based on the District Health Information
Software 2 (DHIS2) platform, has historically lacked standardized
rehabilitation and AT services indicators (Learning, Acting, and Building
for Rehabilitation in Health Systems ReLAB-HS, 2024). This gap has
impeded the systematic documentation of rehabilitation requirements
and service delivery, making it difficult for policymakers to prioritize
rehabilitation, monitor service availability, allocate resources effec-
tively, and address care gaps. Compounding these challenges, reliance
on paper-based data collection further exacerbates issues with data
completeness, timeliness, and quality. Health facilities in Uganda face
competing demands, limited infrastructure, workforce shortages, and
inconsistent reporting practices, particularly in rural and district settings
(Umezuruike and Nwankwo, 2017). In response, during the mid-term
review of its HMIS, Uganda’s Ministry of Health (MoH) undertook the
opportunity to mainstream rehabilitation and AT data within the HMIS.

The Learning, Acting, and Building for Rehabilitation in Health
Systems (ReLAB-HS) Project, funded by the former United States Agency
for International Development (USAID) and led by Johns Hopkins
Bloomberg School of Public Health, in collaboration with the WHO and
MoH of Uganda integrated the WHO’s Routine Health Information
System (RHIS) — Rehabilitation Module into the national HMIS (World
Health Organization, 2024a, 2024b) (Box 1). This integration process
aims to enhance data collection, improve the visibility of rehabilitation
services, and inform health policies and strategic resource allocation,
thereby enabling Uganda to better respond to increasing rehabilitation
needs and ensure equitable, accessible, and high-quality care (World
Health Organization, 2024c).

Generally, configured RHIS modules for DHIS2 are a key WHO
product that supports countries in ensuring global data standards and
data-use practices across priority programs, including HIV, TB, immu-
nization, and COVID—19. These digital health packages are configurable
bundles that combine indicator standards, metadata, dashboards, and
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training materials (Poppe et al., 2021). However, their adoption in
countries has required substantial local “mapping and tinkering” rather
than just a plug-and-play integration (Poppe et al., 2021). Experiences
from other DHIS2 implementations highlight that a digital platform
alone does not guarantee high-quality, routinely used data; instead, data
quality and use depend on alignment with work practices, institutional
arrangements, and local capacity for data interpretation and feedback
(Byrne and Sabg, 2022; Nuwasiima et al., 2025; Zerfu et al., 2024). This
growing literature has, however, primarily focused on cross-program
digital packages or on data quality and use for high-priority conditions,
with limited attention to rehabilitation.

This paper examines the integration of the WHO RHIS-Rehabilitation
module into Uganda's national HMIS through an implementation sci-
ence lens. Specifically, the objective of this study is to identify the
implementation processes, determinants, and contextual factors that
facilitate the integration of this standardized module into national HMIS
in resource-limited settings. Using the Consolidated Framework for
Implementation Research (CFIR) (Damschroder et al., 2022), we
developed a comprehensive case study to understand how and why the
WHO RHIS-Rehabilitation module integration unfolded as it did,
focusing on the multi-level processes and strategic decisions that shaped
this digital health transformation within Uganda's DHIS2 platform.

2. Methods
2.1. Study Design

This study employed a mixed-methods explanatory case study design
to examine the integration of the WHO RHIS-Rehabilitation module into
Uganda’s national HMIS. Case study methodology is well-suited to
investigating complex, contemporary phenomena in real-world con-
texts, particularly when the boundaries between a phenomenon and its
context are not clearly defined (Yin, 2018). We selected this explanatory
mixed-method approach to describe how and why the integration pro-
cess unfolded as it did, using multiple perspectives and data sources,
focusing on the implementation determinants, contextual factors, and
strategic processes that influenced this digital transformation (Crowe
et al.,, 2011). We have described the integration process across multi-
ple organizational levels, from national policymakers to facility-level
rehabilitation personnel, with a focus on the context of Uganda’s
health system (Creswell and Clark, 2018).

Box 1

A Snapshot of the Routine Health Information System (RHIS) for Rehabilitation.

to meet population needs.
WHAT IS WHO’S RHIS - REHABILITATION TOOLKIT?

WHAT IS A ROUTINE HEALTH INFORMATION SYSTEM (RHIS)?
RHIS collects facility-level data from healthcare workers, offering timely insights into service performance and quality while advancing an
integrated environment for program-specific and cross-cutting data use (World Health Organization, 2025b).
WHAT IS A HEALTH MANAGEMENT INFORMATION SYSTEM (HMIS)?
HMIS is the national platform for routinely collecting, processing, analyzing, and reporting health service data, within which RHIS function
as facility-level subsystems that generate and feed standardized data (Global Health Data Methods, 2025). In many LMICs, platforms such
as DHIS2 serve as the principal electronic HMIS (About DHIS2, 2025), enabling integration, aggregation, and use of RHIS data.
WHY IS THE STRENGTHENING OF RHIS FOR REHABILITATION NEEDED?
Strengthening rehabilitation in health systems requires timely, quality data from RHIS to assess sector capacity, performance, and inform
decision-making on accessibility, availability, workforce, quality, and outcomes. This supports real-time planning and responsive measures

WHO RHIS - Rehabilitation toolkit provides a standardized framework for collecting and analyzing rehabilitation service data (World
Health Organization, 2024a). It includes indicators grouped by facility type, a DHIS2-compatible digital package for reporting and quality
assurance, and training resources for data analysts and entry staff. The toolkit supports monitoring national rehabilitation priorities,
integrating services into health systems, and advancing UHC goals by guiding Member States in capturing facility-level data.
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2.2. Conceptual Model for Exploring the Integration of the WHO RHIS-
Rehabilitation Module

The integration of the WHO RHIS-Rehabilitation module into
Uganda's national HMIS employed a pragmatic approach. However, in
this case study, we adopted the CFIR framework, which provided a
structured approach for elaborating on the integration process. CFIR is a
meta-theoretical framework based on implementation science
(Damschroder et al., 2022, 2009), organized across five major domains
to capture the dynamic interplay between innovation (intervention)
characteristics, outer and inner settings, individual factors, and imple-
mentation processes that collectively determine implementation out-
comes (Kirk et al., 2016). It has demonstrated effectiveness in describing
the implementation process of health information systems (HIS) in
similar African contexts, such as Ethiopia, Mozambique, Rwanda, and
Zambia (Degaga et al., 2025; Gimbel et al., 2017; Hailemariam et al.,
2023). Fig. 1 illustrates the conceptual framework of this case study,
developed based on CFIR domains and their application to the Ugandan
context.

In the conceptual framework, the Innovation Domain focused on
WHO RHIS-Rehabilitation module characteristics, the Implementation
Process examined activities and strategies used for integration, the Inner
Setting captured facility-level organizational factors, and the Outer
Setting encompassed national health policies and external pressures.
However, since our case study centered on integrating a digital inno-
vation, the WHO RHIS-Rehabilitation module, into an existing legacy
HMIS system rather than implementing an intervention within organi-
zational units led by individual champions, we operationalized the In-
dividuals Domain differently than the original CFIR framework. The
standard CFIR Individuals Domain focuses on personal adopter charac-
teristics, motivation, and leadership roles that influence how individuals
accept or resist innovation. In our paper, the primary "recipient" of the
WHO RHIS-Rehabilitation module was not a discrete group of

Legacy HMIS

This domain will examine the legacy HMIS system—its indicator set (general disability, occupational therapy, physiotherapy, and
speech and language therapy), how data were aggregated and disaggregated, and the practical reporting workflow. We will
explore known limitations (e.g., aggregate counts, limited indicators, reporting process, and data-quality concerns) to establish

the baseline that the new module seeks to improve.

INNER SETTINGS
This domain will describe “what the HMIS looks
like" inside facilities and their capacity/structure
to report rehabilitation data: reporting modality
(paper vs. electronic), whether data are
aggregate or case-based, staff workload and
training, supervision and data-review routines,
and the IT backbone (connectivity, hardware,
interoperability). These organizational features
determine readiness for high-quality capture,
transmission, visualization, and use of
rehabilitation data
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individuals but rather Uganda's institutionalized Legacy HMIS System
and its paper-based data architecture, existing rehabilitation indicators,
established reporting workflows, and embedded practices.

2.3. Data Sources and Analytical Approach

The study drew on both quantitative and qualitative data to address
the ‘why’ and ‘how’ of the integration process for triangulating findings
from diverse perspectives and contexts. We sourced quantitative data
from Uganda’s national HMIS using the DHIS2 platform, leveraging
routine facility-level reporting. This included aggregated annual and
monthly data on rehabilitation and AT indicators from the year
2020-2021, which is part of the legacy HMIS system. Facility-level
registers, DHIS2 digital records, and national population projections
from the Uganda Bureau of Statistics provided foundational datasets for
numerators and denominators required for indicator calculation and
analysis. The study further incorporated results from the 2023 Uganda
rapid Assistive Technology Assessment (rATA) household survey
(Ministry of Health, Uganda MoH, 2023), which provided additional
data on population-level needs, access, unmet demand, and barriers for
AT. Other quantitative data were included from the rapid readiness
assessments conducted at 12 National and Regional Referral Hospitals
and at the national level, as part of the WHO RHIS-Rehabilitation
module integration process. This assessment collected data on rehabil-
itation infrastructure, workforce, data-capture practices, and digital
readiness using standardized questionnaires and WHO-developed
checklists.

Qualitative data were derived from multiple complementary sources
designed to capture implementation context, stakeholder attitudes, and
process complexity. Regular communication and stakeholder consulta-
tion with key informants (including MoH officials, facility managers,
rehabilitation professionals, HMIS data managers, and healthcare pro-
viders) were documented in meeting minutes, which provided detailed

INNOVATION CHARACTERISTICS
This domain will treat the WHO RHIS—Rehabilitation
module as the focal innovation, examining its
standardized indicator set, DHIS2-ready digital
package, and expected advantages over the legacy
HMIS categories (e.g., more precise definitions,
data quality features, and purpose-built registers).
We will consider adaptability to Uganda’s workflows
and reporting cadence, as well as perceived
complexity and support needs during integration

into the national HMIS/DHIS2.

IMPLEMENTATION PROCESS
This domain will map the end-to-end
implementation pathway: national readiness
assessments; stakeholder engagement and
consensus on a standard indicator set; tool design

OUTER SETTINGS

This domain will capture contextual forces outside facilities—broader health-system components, disease burden, and
policy/financing signals—that shape implementation and data use. It will draw on national evidence of high unmet rehabilitation
and assistive-technology needs (and affordability barriers) and the imperative to bring rehab data into decision-making, to clarify
how external pressures and incentives influence adoption and sustained use of the new module.

and pre-testing (registers/forms); DHIS2
configuration; targeted training and on-the-job
support; and iterative supervision, data-quality
review, and adaptation. It specifies how activities
are sequenced and refined to move from piloting to
routine use within HMIS

Fig. 1. Conceptual framework of the case study based on Consolidated Framework for Implementation Research (CFIR), exploring the integration of the WHO RHIS-
Rehabilitation Module into the national health information management system of Uganda.
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insights into readiness, barriers, facilitators, and perceptions of the
RHIS-Rehabilitation Module integration. Documentation review formed
another qualitative evidence base, encompassing policy documents
(Ministry of Health, Uganda MoH, 2023), technical guidance notes
(Learning, Acting, and Building for Rehabilitation in Health Systems
RelLAB-HS, 2024; World Health Organization, 2024c), standard oper-
ating procedures, records of indicator selection, and tool development
workshops (Adair et al., 2024). These sources highlighted the chronol-
ogy of stakeholder engagement, the negotiation and consensus-building
processes during indicator adaptation, and the real-time challenges and
innovations encountered throughout implementation. The study also
utilized narrative comments and reflective logs from implementing
partners and trainers, which contextualized quantitative findings and
revealed adaptations made in response to emergent constraints (e.g.,
infrastructure deficits, staff shortages, digital transition challenges, and
COVID-19 disruptions).

We synthesized data using an integrative and iterative framework-
based approach aligned with the CFIR domains. We conducted
descriptive statistical analyses of quantitative facility and national ser-
vice data and reported on regional disparities, data quality (including
completeness, consistency, and timeliness), and service uptake of legacy
HMIS indicators. The readiness assessment findings were tabulated and
compared across sites to identify patterns of infrastructure gaps, human
resource constraints, and IT readiness. The population-level summary
statistics of rATA helped to contextualize community need and system
responsiveness. Qualitative materials underwent thematic content
analysis aligned with the CFIR domains (innovation, implementation
process, inner and outer setting, and individual characteristics). We
developed analytical matrices to examine relationships among de-
terminants, barriers, and facilitators, ensuring that cross-cutting themes
and contradictory evidence were adequately captured. To present the
findings of this case study, we integrated quantitative and qualitative
evidence through iterative narrative synthesis, and synthesized action-
able lessons from the Ugandan case, which will be applicable for broader
HIS strengthening in comparable settings.

3. Results

The Results section is organized according to five key domains that
shaped the integration of the WHO RHIS-Rehabilitation module into
Uganda’s national HMIS. We begin by examining the legacy HMIS to
establish the baseline context and limitations that led to the change,
including existing rehabilitation data-collection practices and their
constraints. The Inner Setting domain focuses on facility-level factors,
including organizational characteristics, infrastructure capacity, staff
readiness, and local implementation climate. The Outer Setting domain
examines macro-level contextual factors (including national health
policies, external partnerships, and system-wide pressures) that influ-
enced implementation decisions and sustainability. Next, we described
the innovation characteristics of the WHO RHIS-Rehabilitation module,
exploring its design features and the adaptations made to its indicator
set for Uganda. Finally, the Implementation Process domain details the
systematic activities and strategies employed throughout the integration
process, from initial planning and stakeholder engagement through
training, deployment, and ongoing adaptation.

3.1. Legacy HMIS and Reporting of Existing Rehabilitation Indicators

Uganda’s health information landscape underwent a significant
transformation in 2011-12 when the MoH implemented the DHIS2 as its
national HMIS, replacing fragmented paper-based reporting mecha-
nisms (Kiberu et al., 2014). This transition established a standardized
platform for collecting, aggregating, and reporting health data across
the country’s health system. Despite this digital advancement, rehabil-
itation and AT services remained inadequately captured within the na-
tional HMIS framework. The reporting system of the facilities captures a
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limited scope of rehabilitation conditions across four broad categories:
general disability (13 conditions), occupational therapy (14 conditions),
physiotherapy (17 conditions), and speech and language therapy (7
conditions) (Table 1). The data elements comprised a heterogeneous mix
of functional conditions (e.g., visual and hearing impairments) and
clinical diagnoses (including complex neurological disorders), as well as
AT device provisions. This inconsistent categorization complicates sys-
tematic data analysis and cross-condition comparisons. Data collection
follows standardized demographic disaggregation protocols, with each
condition reported by sex and broad age groups (0-28 days, 29 days—4
years, 5-9 years, 10-19 years, 20 + years). However, the aggregated
nature of reporting means that the data represent total consultation
sessions rather than unique individuals, potentially including multiple
visits by the same patients during the reporting period.

Within the existing HMIS architecture, the legacy rehabilitation and
AT-related data elements were collected from individual patients during
care provision at health facilities and recorded in outpatient registries.
These data are subsequently transcribed into paper-based Health Unit
Outpatient Monthly Reports at each health facility before being trans-
mitted to the district level, where they are manually entered into the
DHIS2 system (Fig. 2). This multi-step process creates multiple oppor-
tunities for data quality deterioration and reporting inconsistencies.

Analysis of 2020-2021 legacy rehabilitation and AT-related data
elements revealed significant systemic challenges that undermine the
utility of rehabilitation data for health system planning and policy
formulation. The data demonstrated consistently low reported utiliza-
tion of rehabilitation services across all regions, with substantial tem-
poral geographical variations that could not be explained by population
demographics or service availability alone. Critical data quality con-
cerns emerged during the review of HMIS data, characterized by
inconsistent reporting patterns in which health units reported high
numbers of specific conditions in one year, followed by significantly
fewer cases in subsequent periods (Fig. 3). This erratic reporting pattern
suggests fundamental issues with data collection protocols, staff
training, or understanding of case definitions, rather than genuine
fluctuations in service demand or provision. Moreover, the legacy in-
dicators fail to offer valuable insights into service utilization, patient
outcomes, or specific quality measures, such as outreach activities and
waiting times.

Table 1
List of existing rehabilitation-specific indicators in the legacy national HMIS in
Uganda.

Number of
conditions
included

No Data element Example

Number of individuals
1 . e a1 13
with a specific disability
Number of individuals
2 with specific 17
physiotherapy conditions
Number of individuals
with specific
3 physiotherapy conditions 17 -
who were prescribed
assistive devices
Number of individuals
4 with specific occupational 14
therapy conditions
Number of individuals
with specific occupational
5 therapy conditions who 17 -
were prescribed assistive
devices
Number of individuals
with specific speech/
language therapy
conditions

Difficulty seeing, difficulty
hearing, etc.

muscular disorders, joint
dysfunction, etc.

Neurodevelopmental
Disorders, orthopedic
conditions, etc.

Speech and language delay/
7 disorder, motor speech
disorders, etc.
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Fig. 2. Information Flows of the legacy national HMIS in Uganda, which only captured rehabilitation-specific indicators at the outpatient facilities.
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Fig. 3. Annual outpatient diagnosis rate (per 100,000 population) reported based on the rehabilitation indicator in the national health information management

system in Uganda, 2020-2021.
3.2. Inner Setting of the Health Management Information System

At the facility level, rehabilitation data collection in Uganda operates
primarily through fragmented, paper-based systems that lack stan-
dardization and integration with the national HMIS. The Rapid Readi-
ness Assessment, conducted across a sample of 12 Regional and National
Referral Hospitals in 2023 in preparation for the implementation of the
WHO RHIS-Rehabilitation module, revealed that paper-based reporting
was widely used at 9 out of 11 sites providing information, while only
two facilities—Soroti and Butabika—utilized electronic systems. Indi-
vidual rehabilitation units collect basic information on patient fre-
quencies and primary conditions, but this data remains largely
disconnected from broader facility reporting mechanisms. Staff capacity
for data collection and reporting was identified as a critical constraint,
with nine sites, excluding Lira and Moroto, reporting inadequate ca-
pacity for systematic data collection. The limitations of standardized
data collection forms, registers, and indicators for rehabilitation further
compound these challenges, as facilities rely on improvised documen-
tation methods that vary significantly across different rehabilitation
service units, including physiotherapy, occupational therapy, and

orthopedic workshops.

The organizational readiness analysis revealed significant gaps in
supervision, training, and data quality assurance mechanisms that
directly impact rehabilitation data reporting. Only five facilities—Jinja,
Kabale, Moroto, Soroti, and Butabika—had established data quality
processes, while eight facilities shared data with the MoH; however,
only three adhered to disease coding standards. Information technology
support was available at seven sites, with infrastructure components
such as Local Area Networks (LANS), servers, and internet connectivity
provided by the government; however, computer availability varied
across facilities. Training on data reporting, quality, analysis, and DHIS2
was provided at seven hospitals, but comprehensive HMIS procedures
were available at only six facilities. The supervision and monitoring
processes indicated that seven sites had performance-monitoring teams
that met monthly or quarterly. However, only four used standard re-
cords, with barriers including the unavailability of standard records and
inadequate staff training on their use. The Systematic Assessment of
Rehabilitation Situation (STARS) also confirmed these deficiencies,
noting fragmented data collection by rehabilitation units lacking colla-
tion and consolidation mechanisms (Ministry of Health, Uganda MoH,
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2023).

At the national level, the current HMIS architecture presents both
opportunities and significant barriers for rehabilitation data integration.
The current DHIS2, as an electronic HMIS, is a robust platform that can
accommodate rehabilitation data through the newly developed WHO
RHIS-Rehabilitation module. However, rehabilitation and AT data are
not integrated into either the national HMIS or the complementary
Community Health Management Information System (CHMIS), creating
a substantial gap in systematic monitoring and evaluation. The STARS
indicates that rehabilitation data are not reflected in decision-making
and reporting at central policymaking and regional levels, with mini-
mal research on rehabilitation and AT in Uganda. The fragmented
approach to data collection across rehabilitation units, coupled with
inadequate collation, consolidation, and reporting mechanisms, reflects
broader systemic challenges in transforming facility-level information
into actionable intelligence for policy and resource-allocation decisions.

3.3. Outer Setting of the Health Management Information System

The broader health system presented some structural challenges that
influence the adoption and sustained use of the WHO rehabilitation
module within Uganda’s HMIS. Rehabilitation services in Uganda face
substantial gaps in accessibility and workforce distribution. Services are
primarily concentrated in public National and Regional Referral Hos-
pitals and private health facilities, while district hospitals and lower-tier
facilities remain underserved. Of the 1022 registered rehabilitation
professionals, including physiotherapists, occupational therapists, and
orthopedic technologists, only 198 were accredited and practicing in the
public sector in 2022. The rapid readiness assessment also revealed
critical gaps in rehabilitation service delivery infrastructure, with most
facilities lacking dedicated rehabilitation wards and operating with
severely constrained human resources. Workforce shortages are partic-
ularly acute, with speech and language therapists completely absent
from all surveyed facilities, audiologists available at only one site
(Soroti), and specialized physical medicine and rehabilitation doctors
unavailable across the entire network (Fig. 4). Thus, the current market
gap in rehabilitation services is increasingly filled by private providers,
non-governmental organizations (NGOs), and faith-based organizations.

Health Policy and financing strategies within Uganda’s health sys-
tem create mixed incentives for rehabilitation data integration,

Entebbe Regional Referral Hospital
Butabika National Referral Mental Hospital

Soroti Regional Referral Hospital

..

Moroto Regional Referral Hospital
Kabale Regional Referral Hospital
Kawempe National Referral Hospital
Mubende Regional Referral Hospital
Lira Regional Referral Hospital
HOIMA Regional Referral Hospital
linja Regional Referral Hospital
Mbarara Regional Referral Hospital

Gulu Regional Referral Hospital

o
- | =
~no LS OS]
IN BN BN ~
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reflecting broader sectoral priorities that have historically marginalized
rehabilitation services. The STARS revealed that while rehabilitation
was positioned within the MoH under the Division of Disability and
Rehabilitation, it lacked substantive integration into the Health Sector
Development Plan 2021-2024. The plan primarily emphasized reha-
bilitation in the context of physical infrastructure restoration rather than
clinical service development.

Financing rehabilitation care posed additional challenges, as services
were heavily dependent on inconsistent donor support and limited
government investment, resulting in high out-of-pocket costs for pa-
tients. The absence of a dedicated national rehabilitation strategy or
policy framework limited the institutional mandate for systematic data
collection and reporting. Also, accountability and transparency mecha-
nisms in the health sector did not encompass all rehabilitation services,
making it difficult to track national performance and status. These policy
gaps create an environment in which rehabilitation data may be
perceived as nonessential, potentially undermining staff motivation and
organizational commitment to the rigorous data-collection protocols
required for effective implementation of the WHO RHIS-Rehabilitation
module.

Beyond the health sector, Uganda faces substantial rehabilitation
needs, underscoring the critical importance of establishing robust data
systems. However, social and economic barriers significantly constrain
access to services. National estimates indicate that approximately one in
five Ugandans (7.5 million people) require rehabilitation services, while
one in ten experiences functional difficulties requiring rehabilitation
and assistive technology. The Rapid Assistive Technology Assessment
(rATA) revealed that 26% of Ugandans require at least one assistive
product, yet only 5% have access (Ministry of Health, Uganda MoH,
2023). Critically, the sources of AT products demonstrate the limited
role of public sector provision, with only 15% of users obtaining devices
through public facilities, while 85% access products through NGO-
s/charities (27%), self-made solutions (25%), friends/family (19%), or
private sector providers (14%) (Fig. 5) (Ministry of Health, Uganda
MoH, 2023).

This pattern creates a substantial data blind spot for the HMIS, as the
vast majority of rehabilitation and AT interventions outside the gov-
ernment health system are not captured in DHIS2 reporting systems.
These contextual forces create external pressure for improved rehabili-
tation data systems as evidence-based advocacy tools, while

m Nurses
m Physiotherapists
Occupational therapists
Speech and language therapists
m Audiologists
m Prosthetists and orthotists
m Physical and rehabilitation medicine doctors
m Psychologists
m Other rehabilitation professional cadre

10 15 20 25 30
NUMBER OF HUMAN RESOURCES

Fig. 4. Number of different types of human resources allocated to the rehabilitation department at the National and Regional Referral hospitals, which are included

in the rapid readiness assessment.
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Fig. 5. Source of assistive product among those who reported use.

simultaneously presenting implementation challenges related to low
service utilization rates, geographic accessibility constraints, and the
complex socioeconomic factors that influence both healthcare-seeking
behavior and the capacity of health facilities to systematically docu-
ment and report rehabilitation service delivery.

WHO RHIS - Rehabilitation Module Indicators selected and

3.4. The Innovation: WHO RHIS-Rehabilitation module

The WHO RHIS - Rehabilitation module represents a significant
advancement over Uganda’s legacy rehabilitation data collection
framework. Unlike the existing system’s inconsistent categorization
approach, which combines heterogeneous data elements across disease
and functional categories, the WHO RHIS module provides a standard-
ized, comprehensive framework for systematic rehabilitation data

standard indicators ranked in the indicator selection workshop

e Length of stay a Individualized care plan

a Functioning change @ Functioning change
Coverage of acute and Length of stay
complexneeds Gy - __ 0 _____

Accessibility of acute and
complex needs

Rehabilitation personnel density —b‘ Rehabilitation personnel density —>° Rehabilitation personnel density

Rehabilitation uptake e Rehabilitation service utilization @ Rehabilitation bed density
Rehabilitation service utilization ° Rehabilitation uptake
Assistive products uptake 1 d ° Assistive products uptake Rehabilitation uptake
Outreach programs uptake e Rehabilitation wait time Rehabilitation service utilization
Rehabilitation referral ° Outreach programs uptake Assistive products uptake Six indicators
included in the DHIS2
o - I reported monthly from
Rehabilitation wait time Rehabilitation referral Outreach programs uptake the health facilities
Assistive products wait time > o Assistive products wait time Rehabilitation referral
Essential package availability Gl 6l ERliD @
complex needs
Rehabilitation bed density —_— @ Rehabilitation bed density
Individualized care plan Clonaiatys @l £ 1) Rehabilitation wait time
complex needs

Indicators reported
to DHIS2 annually
directly from the MoH

Assistive products wait time Indicator captured in

the facilities, but not
reported in the DHIS2
Individualized care plan

Functioning change

66/00

Fig. 6. Indicator selection process and list of final rehabilitation indicators integrated into Uganda’s DHIS2.
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capture and analysis. This module comprises 15 indicators: eight core
indicators applicable to all health facilities, one for primary care facil-
ities, and six for facilities with dedicated rehabilitation wards (World
Health Organization, 2024a). These indicators cover critical aspects of
rehabilitation services, AT product provision, and patient outcomes (see
Supplementary Material 1 for the list of indicators and definitions)
(World Health Organization, 2022).

This DHIS2-compatible configuration package was designed for
integration with existing national health information platforms, while
purpose-built data-collection registers ensure consistent documentation
protocols across facilities. Built-in data quality assurance features
include validation rules, automated outlier detection, and consistency
checks. The standardized analysis framework enables cross-facility
comparisons and trend monitoring through dashboards organized ac-
cording to the rehabilitation results chain, spanning input, output,
outcome, and efficiency domains. Training resources are designed for
both data-entry staff and program managers, ensuring sustainable
implementation across organizational levels.

The integration of the WHO RHIS — Rehabilitation module into
Uganda’s National HMIS, as part of the DHIS2 platform, was not
straightforward. It was implemented through a structured, multi-step
strategy detailed in Section 3.5 and involved a comprehensive review
process to align with national health priorities. After the review,
Uganda’s MoH selected six core indicators from the original 15 for
integration into the national DHIS2 platform. The finalized indicator set
includes rehabilitation personnel density, rehabilitation service utiliza-
tion, rehabilitation uptake, assistive products uptake, outreach pro-
grams uptake, and rehabilitation referral (Fig. 6). While additional
indicators, including waiting times, individualized care plans, and
functional changes, will be captured in facility registers, their integra-
tion into digital reporting systems awaits future HMIS digitization. This
phased approach reflects Uganda’s pragmatic balance between
comprehensive data needs and implementation feasibility,

establishing a foundation for progressive expansion of rehabilitation
data capabilities within the national health information architecture.

3.5. Implementation Process of Integration

The integration of the WHO RHIS-Rehabilitation module into
Uganda’s national HMIS followed a systematic, multi-phase approach
spanning over two years from initial stakeholder engagement through
active data collection (Fig. 7).

The process began with foundational stakeholder consultations
among the MoH, WHO, and ReLAB-HS in October 2022, strategically
leveraging Uganda’s mid-term HMIS review to mainstream rehabilita-
tion data within the national health information architecture. These
consultative meetings established clear project objectives, roles, and
responsibilities while securing critical buy-in from key government
stakeholders and decision-makers. The timing proved advantageous, as
the MoH was already exploring opportunities to enhance rehabilitation
and assistive technology data collection within the DHIS2 platform
during this review period.

A comprehensive indicator selection workshop held in February
2023 at Jinja district convened 43 diverse stakeholders, including
rehabilitation professionals (physiotherapists, occupational therapists,

February 2023
Development of country-
specific indicators

April 2023
Final selection of
country indicators
through indicator approved by the Ministry
selection workshop. of Health

May-August 2023
Development of
standard operating
procedures
and data dictionary
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orthopedic technologists, audiologists), medical records specialists,
HMIS officials, and representatives from the Disability and Rehabilita-
tion Division. Over three days, participants systematically reviewed the
WHO’s 15 standard RHIS-Rehabilitation indicators, evaluating each
based on specific criteria, including usefulness for decision-making at all
health system levels, facilitation of comprehensive analysis across re-
sults chain domains, ease of standardization, relevance for regional and
global reporting, availability of variables in facilities, and limited data
collection burden. The workshop employed structured breakout sessions
and plenary discussions to achieve consensus, ultimately agreeing to
include 13 of the 15 WHO-proposed indicators and ranking them ac-
cording to national priorities. However, following submission to the
MoH HIS division for final review, budgetary constraints and competing
sectoral priorities led to the removal of seven indicators, leaving six core
rehabilitation indicators for integration into DHIS2. This reduction
highlighted the complex negotiation processes inherent in health system
strengthening initiatives and the importance of early engagement with
high-level decision-makers to minimize indicator attrition during
implementation.

In parallel with indicator selection, a comprehensive readiness
assessment was conducted across 12 strategically selected facilities,
including two National Referral Hospitals and 10 Regional Referral
Hospitals, beginning in February 2022. The structured assessment
employed WHO-developed checklists to evaluate human resources,
rehabilitation service delivery capacity, data-reporting systems,
information-use practices, and infrastructure availability. We have
already presented some of the key findings in Sections 3.2 and 3.3. These
findings informed subsequent capacity-building interventions and
highlighted the need for substantial technical support during
implementation.

The technical development phase from April through November
2023 involved intensive collaboration among MoH, WHO, and ReLAB-
HS to modify existing HMIS tools and develop new data-collection in-
struments. The most significant innovation was the development of an
independent outpatient rehabilitation register (HMIS REH 002), under
the MoH direction. Previously, rehabilitation data were recorded in the
common outpatient registers without dedicated fields for rehabilitation-
specific variables. HMIS REH 002 provided a purpose-built, facility-level
source document for systematically capturing the five out of six core
rehabilitation indicators (except coverage of acute and complex needs)
selected for DHIS2 reporting, along with additional indicators (such as
rehabilitation and assistive product waiting time) that are analyzed at
the facility level but not reported to DHIS2. Following Uganda's standard
HMIS information flow, these outpatient indicators captured in REH 002
are aggregated into the standard outpatient monthly reporting form
(HMIS 105), transmitted to the district level, and entered into DHIS2. In
this way, REH 002 functions as the foundational data-capture instru-
ment within the existing HMIS reporting pipeline rather than as a
standalone parallel system. For inpatient services, the existing inpatient
register (HMIS IPD 003) was modified to include five of the six core
rehabilitation indicators (excluding outreach program uptake) selected
for DHIS2 reporting. HMIS IPD 003 also captured information on
“Functioning Change” and “Individualized Care Plans” at facilities with
dedicated rehabilitation wards, but these data are not yet reported to
DHIS2, pending the future digitization of inpatient reporting systems.

December 2023 —
February 2024
Adaptation of DHIS2
digital package

December 2024
First data quality
Facility-level training for reviews conducted,
data capture and entry capturing lessons

training learned

August-September

October 2022 May 2023
Multi-stakeholder Development of
engagement to Readiness assessment registers and tally
establish objectives and across health facilities sheets, creation of a
roles were conducted indicator definition guide

February 2023

November 2023
Pilot testing of registers
and tally sheets in
selected health facilities

. >

September 2024 2025 -
Health facilities began RHIS information
capturing rehabilitation officially integrated into
data using the and reported through
WHO RHIS indicators the DHIS2 system

June 2024
Training-of-Trainers
program for ReLAB-HS
personnel for data
capture and entry

Fig. 7. Timeline of integrating the WHO Routine Health Information System - Rehabilitation module into Uganda’s National Health Information System.
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Thus, REH 002 addresses outpatient rehabilitation data capture, while
the modified IPD 003 addresses inpatient data capture. Together, they
form the complete facility-level documentation layer for the six DHIS2-
reported indicators and the additional facility-level indicators.

During this process, comprehensive supporting materials were also
produced in consultation with the WHO, including updated data dic-
tionaries, detailed definition guides, standard operating procedures, and
individual monthly reporting forms (HMIS 105 for outpatients, HMIS
108 for inpatients) used by HMIS focal persons for data entry. Pilot
testing of revised tools across 18 health facilities (regional referral and
district hospitals) in November 2023 enabled refinement based on user
feedback (healthcare providers and HMIS focal persons) and real-world
implementation challenges.

Platform customization and capacity building commenced in
December 2023 when the MoH HIS Division, supported by the Health
Information Systems Program (HISP), began DHIS2 modifications to
accommodate the finalized rehabilitation indicators. This technical
adaptation occurred within an integrated approach, as part of the mid-
term review of HMIS, encompassing multiple health sectors rather
than as a standalone rehabilitation module. Next, in collaboration with
the WHO and the ReLAB-HS central team, a comprehensive Training-of-
Trainers (ToT) program in June 2024 equipped MoH staff and ReLAB-HS
technical advisors with the skills to conduct facility-level orientations.
We also co-developed training materials that addressed anticipated
implementation challenges through role-playing exercises and scenario-
based discussions. The ToT program proved particularly valuable as it
not only developed training materials but also involved extensive dis-
cussions anticipating the types of questions trainers would encounter.
The ToT program involved role-playing and multiple scenarios that
accounted for local context and geographical variability. This thorough
preparation enabled trainers to resolve many issues during imple-
mentation because they were well equipped to address various chal-
lenges. Following the ToT, these trained facilitators conducted regional
training sessions among more than 100 HMIS focal persons between
August and September 2024, covering seven regions across Uganda’s 15
sub-regions.

Data collection officially commenced in September 2024 across 25
facilities, including four National Referral Hospitals, 17 Regional
Referral Hospitals, and three district hospitals, covering 15 sub-regions
of Uganda. The implementation faced initial challenges, including the
simultaneous introduction of digital platforms at the point of care,
which created confusion among staff accustomed to paper-based sys-
tems. A delayed launch of the rehabilitation-specific DHIS2 data-entry
module generated resistance among health workers, and sustainability
concerns arose regarding register printing and distribution, which
depended on donor support. Nonetheless, high levels of enthusiasm
among rehabilitation professionals and hospital management provided a
strong foundation for success, with one data analyst commenting that
the new indicators addressed longstanding challenges in identifying
performance measures for rehabilitation professionals. Continuous
technical support through WhatsApp groups enabled real-time problem-
solving and knowledge sharing among trained personnel, while planned
quarterly data quality reviews, beginning in December 2024, ensured
adherence to protocols and progressive improvement in data accuracy.
Although full online reporting through DHIS2 is scheduled for 2025,
facilities have begun systematic data capture and storage to facilitate
retrospective data entry once the platform is fully operational.

4. Discussion

This study examined the integration of the WHO RHIS-Rehabilitation
module into Uganda’s national HMIS, documenting a comprehensive
implementation process that successfully established standardized
rehabilitation data collection across 25 health facilities. The integration
achieved significant milestones, including the development of custom-
ized data-collection tools, the capacity building of more than 100 health
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workers, and the establishment of a systematic rehabilitation data-
capture system, which began in September 2024. During the integra-
tion process, multiple units within the MoH assumed distinct roles and
provided critical leadership and decision-making. The Division of
Disability and Rehabilitation served as the programmatic lead and
championed the data system integration, including leading facility ori-
entations and training teams. In parallel, the MoH HIS Division acted as
the system owner and governance gatekeeper for DHIS2 integration,
facilitating discussions during the indicator workshop, conducting the
final review of the proposed indicator set, and leading the adaptation of
the rehabilitation module. Ministry’s HIS Division finally implemented
technical configuration work for DHIS2 platform modifications with
support from HISP.

The authors of this paper, affiliated with the Johns Hopkins
Bloomberg School of Public Health and the WHO, directly provided
technical and logistical support throughout the integration process as
part of the ReLAB-HS project, including indicator adaptation, tool
development, training design, facility-level implementation support,
and data quality standards development. Given this embedded role, we
employed a retrospective, theory-informed analytical approach using
CFIR to critically examine the implementation process while maintain-
ing awareness of our position as implementing partners. While the
implementation partners, including WHO and ReLAB-HS, provided
technical inputs and convening support throughout, facility-level reha-
bilitation managers, medical records staff, and HMIS focal persons
shaped feasibility judgments during indicator selection and subsequent
tool refinement.

The implementation process also revealed substantial challenges
across multiple implementation domains, including indicator reduction
stemming from competing health-sector priorities, infrastructure con-
straints, and workforce limitations. Our analysis identified critical suc-
cess factors and barriers that provide actionable insights for similar
health system strengthening initiatives in LMICs (Table 2).

The implementation process demonstrated the critical importance of
strategic timing and government ownership in health system reforms.
Leveraging Uganda’s mid-term HMIS review created an opportune
window for rehabilitation data integration, while strong MoH leadership
proved instrumental in navigating bureaucratic challenges and main-
taining implementation momentum. The reduction from 15 to 6 in-
dicators during the MoH review process, while initially disappointing,
highlighted the reality of resource constraints and competing health
sector priorities that characterize many LMIC settings. This experience
underscores the need for early engagement with high-level decision-
makers and realistic expectation setting during the planning phase. The
development of an independent outpatient rehabilitation register (HMIS
REH 002), though innovative in elevating rehabilitation data visibility,
also raised sustainability concerns regarding long-term funding for
printing and distribution, which remained dependent on donor support.

Training and capacity building emerged as both a significant
strength and an ongoing challenge throughout the implementation. The
decision to conduct facility-based rather than centralized training
proved highly effective in addressing real-world implementation chal-
lenges and fostering direct engagement with hospital management. This
approach enabled trainers to provide contextualized support while
advocating for additional institutional support from facility adminis-
trators. However, the decentralized training strategy also exposed
infrastructure limitations, including inadequate training spaces, high
patient volumes that disrupted sessions, and the complexity of managing
simultaneous digital transformation initiatives at the point of care. The
establishment of WhatsApp groups for ongoing technical support
demonstrated the value of continuous engagement and real-time prob-
lem-solving, contributing to sustained data quality improvements and
staff confidence in using the new systems.

The integration revealed fundamental structural challenges within
Uganda’s rehabilitation service delivery system that extend beyond data
collection to core service availability and workforce capacity. The
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Table 2
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Implementation challenges and opportunities across CFIR Domains for integrating the WHO Routine Health Information System - Rehabilitation module within

Uganda’s DHIS2.

Implementation Domains

Challenges

Opportunities

Legacy HMIS & Implementing Actors (adapted for the
“Individuals™ domain)
refers to the legacy HMIS of Uganda (its pre-existing data
collection architecture, tools, and protocols) and
implementation stakeholders (MoH officials,
rehabilitation professionals, data managers, healthcare
workers). It considers stakeholder knowledge, skills,
attitudes, and capacity-building roles in adopting the
RHIS-Rehabilitation module, recognizing how legacy
system constraints interact with stakeholder competencies
to shape implementation success

Inner Setting
focuses on Uganda’s rehabilitation service delivery
system, including referral hospitals and district facilities.
It examines infrastructure, organizational culture,
workflows, workforce capacity, internet connectivity, and
the new module’s compatibility with existing DHIS2
indicators and processes.

Outer Setting
encompasses the broader context influencing Uganda’s
HMIS, including national policies, socioeconomic factors,
donor influences, and international guidelines. It reflects
how external pressures, the Ministry of Health, WHO, and
partners shape rehabilitation data integration into DHIS2.

Innovation
refers to the characteristics of the RHIS - Rehabilitation
module itself, including its features, structure, and
purpose, which aims to standardize data collection on
rehabilitation services and assistive technology within the
DHIS2 system.

Implementation Process
covers activities and strategies for integrating the RHIS -
Rehabilitation Module into DHIS2, including stakeholder
1gag t, readiness as ts, indicator selection,
tool development, and training. It emphasizes planning,
execution, continuous support, feedback, and monitoring
for sustainable implementation.

Staff rotation/turnover among HMIS focal persons and
rehabilitation leads weakened continuity, institutional
memory, and adherence to revised reporting
responsibilities

Rehabilitation professionals faced confusion during the
transition to the new indicator set due to a lack of

communication from the MoH.

Staff shortages in facilities hindered consistent data
collection and reporting.

Resistance to adopting new processes due to busy
schedules and high patient workloads.

The existing DHIS2 system lacked a dedicated set of
rehabilitation indicators, limiting the capture of
rehabilitation data.

Inconsistent reporting practices and data quality issues,
such as missing data and outliers, were prevalent.

Lack of rehabilitation-specific services and providers at
primary healthcare levels restricted data collection.
High patient loads disrupted training sessions and data
collection processes in health facilities.

Limited infrastructure, such as space, computers, and
internet access, hindered effective training and data
collection.

Competing priorities, such as TB and HIV, limited the space
available for new rehabilitation indicators.

Policy barriers delayed the integration of rehabilitation
data into broader health information systems.

Limited government funding for printing and distributing
registers hindered sustainability.

Fragmentation of rehabilitation and assistive technology
data systems across different sectors (e.g., humanitarian
settings, healthcare financing)

Limited provision of rehabilitation services within routine
primary care service constrains the current scope of
RHIS-Rehabilitation indicators, which are predominantly
configured for referral-level facilities; although the
ReLAB-HS project introduced basic rehabilitation care into
selected primary care settings, broader integration of
rehabilitation into standard primary healthcare packages
would be a prerequisite for full indicator adoption at this
level.

Some indicators were removed during the Ministry of
Health’s review due to budget constraints and priorities.
Developing independent outpatient rehabilitation registers
raised concerns about long-term funding and
sustainability.

Sustained funding was needed for printing registers, which
relied on donor support.

Decentralized training faced logistical issues due to limited
space and high patient volumes in facilities.

Initial feedback from the facilities revealed variations in
reporting practices and inconsistencies in data capture.

Embedding rehabilitation indicators into the HMIS
increases perceived relevance and sustained use data
for decision making

Motivated staff (e.g., rehabilitation professionals,
HMIS focal persons, and facility in-charges) viewed
the new indicators as solutions for performance
measurement.

Legacy system's data gaps created an opening to
embed RHIS-Rehabilitation training into physio-
therapy, occupational therapy, and other rehabilita-
tion professional curricula, ensuring that newly
qualified professionals enter the workforce with
native competence in standardized rehabilitation data
collection.

On-site training enabled hands-on learning and
allowed trainers to address real-world challenges.
Enthusiasm among rehabilitation professionals and
data personnel ensured commitment to the new
system.

Facility-level engagement supported advocacy for
rehabilitation services and improved local ownership.
Digital transformation offered opportunities for
streamlining data collection and improving data
timeliness.

Leveraging the Ministry of Health’s mid-term review
of HMIS facilitated integration into national priorities.
Existing policies, like the Disability Act 2020, support
building an enabling environment that ensures the
inclusion of rehabilitation data into HMIS.
Cross-sector partnerships provided avenues to
improve rehabilitation service delivery.

Increased advocacy for rehabilitation services
elevated its status within national health policies.
The WHO RHIS - Rehabilitation module’s
standardized indicators enhanced data-driven deci-
sion-making and service monitoring.

Minimum adaptations to the RHIS - Rehabilitation
module facilitated easier alignment with Uganda’s
health system.

Integrating rehabilitation data into digital platforms
increased the visibility and importance of
rehabilitation services.

The module’s flexibility allowed future expansion to
include more detailed indicators and service
categories.

Collaboration with the Ministry of Health and WHO
facilitated smooth navigation through the integration
process.

Development of a detailed definition guide,
standardized data interpretation, and enhanced
reporting consistency.

Role-playing and scenario-based training prepared
trainers to address common challenges effectively.
Training at health facilities provided direct
engagement with hospital management, providing
additional support.

Continuous technical support, including quarterly
data quality reviews, improved data accuracy and
adherence.

Establishing a WhatsApp group enabled real-time
support and knowledge-sharing among trained staff.

concentration of rehabilitation services primarily at referral hospital
levels, combined with critical workforce gaps, particularly in speech
therapy, audiology, and specialized medical rehabilitation, limited the
potential scope of data collection to higher-tier facilities. This structural
reality meant that the WHO RHIS module could not be implemented at
primary healthcare levels where rehabilitation-specific providers are
absent, representing a significant limitation for comprehensive health
system coverage. Nevertheless, the enthusiasm demonstrated by

initiatives.
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rehabilitation professionals and hospital management, exemplified by
one data staffer’s comment that “we have been struggling to identify
performance indicators for rehabilitation professionals; these indicators
have solved our problem,” suggests strong organizational readiness for
systematic performance measurement and quality improvement

This study employed a comprehensive case study methodology that
triangulated multiple data sources, including organizational reports,
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rapid readiness assessments, national household surveys, and policy
documents, to provide detailed insights into implementation. While this
approach may lack the quantitative rigor, it offers robust triangulation
and captures the complex, contextual factors that influence health sys-
tem interventions in real-world settings. A significant limitation was our
inability to report comprehensive data quality assessment results due to
premature funding withdrawal from the donor organization, which
prevented systematic evaluation of data accuracy and completeness
across participating facilities. However, this constraint paradoxically
provided valuable insights into the sustainability challenges facing
health system strengthening initiatives in donor-dependent environ-
ments, highlighting the critical importance of securing long-term
financial commitments for successful implementation and evaluation
of complex health information system reforms.

The application of an implementation science framework, specif-
ically the CFIR, enabled systematic identification and categorization of
barriers and facilitators across multiple domains, providing structured
insights that enhanced both our understanding of complex imple-
mentation dynamics and the generalizability of findings. However,
several limitations warrant discussion. CFIR was originally designed for
implementing clinical interventions (e.g., new practices or medications)
(Damschroder et al., 2009). Applying it to digital data system integra-
tion required reconceptualizing the Individuals Domain as the Legacy
HMIS System rather than individual adopters, or any specific health
systems stakeholder. This adaptation, while we believe methodologi-
cally justified, means some CFIR constructs, particularly individual-level
factors such as personal adopter characteristics and motivation, are less
granularly captured than the framework typically allows. Secondly,
while CFIR excels at identifying implementation determinants and
barriers, it has a relative weakness in decomposing power and political
dynamics. These dynamics were a major factor that led to the final se-
lection of six indicators instead of all 15, but we were unable to fully
capture the political determinants within the framework's domains.

Finally, our case design was appropriate as Uganda’s experience
represented a unique, information-rich case of systematic integration of
rehabilitation data into a national HMIS, providing insights that could
inform similar initiatives in other LMICs seeking to strengthen health
information systems for previously neglected health services. However,
several context-specific factors may limit the direct application of the
WHO RHIS-Rehabilitation module to other settings. Uganda's relatively
mature DHIS2 platform infrastructure, operational since 2011-12 for
other health programs, proactive technical support from the ReLAB-HS
project, strong government ownership, and established rehabilitation
professional networks may not be replicated in countries with weaker
digital health platforms, limited donor engagement, or fragmented
health systems. However, the process insights from our activities, which
included a phased implementation approach, assessing systems readi-
ness, stakeholder-driven indicator selection, facility-based training, and
continued technical support, appear potentially transferable to similar
LMIC contexts with comparable health system structures and DHIS2
platforms.

5. Conclusion

The integration of the WHO RHIS - Rehabilitation module into
Uganda’s National HMIS signifies a milestone in strengthening reha-
bilitation data collection and management. By examining Uganda’s
experience integrating this module into the national DHIS2 platform,
this case study contributes an implementing-country perspective on how
a WHO RHIS package is adapted, negotiated, and operationalized within
routine health information systems in resource-limited settings, and on
the implementation strategies needed for neglected service areas such as
rehabilitation. Rather than presenting as a seamless adoption, our
experience demonstrates that effective implementation requires delib-
erate and adaptive tinkering for a phased approach for indicator selec-
tion guided by health systems capacity rather than global guidance
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templates; facility-based, multi-day onsite training delivered by local
rehabilitation professionals rather than centralized workshops; and
sustained and contextualized technical support for each professional
cadre rather than generic SOP approaches. Key implementation de-
cisions, including the development of facility-owned outpatient reha-
bilitation registers and the establishment of facility-level HMIS focal
persons to maintain data quality, may address infrastructure and
workforce constraints that emerged during readiness assessments.
However, success depended not on removing barriers (e.g., infrastruc-
ture gaps, staffing shortages, etc.) but on designing implementation
strategies that could work despite these constraints. For countries pur-
suing similar health information system strengthening in comparable
contexts, our experience underscores that the WHO RHIS - Rehabilita-
tion module requires substantial upfront stakeholder mapping to iden-
tify decision-makers, transparent negotiation, capacity-building tailored
to cadres and facility levels, and ongoing technical support embedded in
local communication channels. Sustainable rehabilitation data systems
in LMICs demand pragmatic, iterative implementation rather than
standardized rollout approaches.
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Glossary

Assistive Technology (AT): Devices or products—such as wheelchairs, hearing aids, or
prosthetics—that enhance an individual’s ability to function and participate in daily
activities.

Consolidated Framework for Implementation Research (CFIR): A multi-domain imple-
mentation science framework that structures analysis of contexts, processes, and de-
terminants influencing health system interventions.

Data Dictionary: A reference document defining each data field, indicator, and reporting
variable used within HMIS and associated registers.

DHIS2 (District Health Information System 2): An open-source digital platform used for
health data management and reporting at national and subnational levels; serves as
Uganda’s backbone for electronic HMIS.

Health Management Information System (HMIS): An integrated system for routine
collection, processing, and reporting of health service data at facility and national
levels, used for planning, monitoring, and management.

Implementation Science: The interdisciplinary study of methods to promote the systematic
uptake of research findings and evidence-based practices into regular use by health
systems.

Rapid Readiness Assessment: A structured evaluation conducted prior to implementation
to assess health facility infrastructure, workforce capacity, and digital preparedness
for new systems.

Rehabilitation: A set of interventions designed to optimize functioning and reduce
disability in individuals with health conditions, including both medical and
community-based services.

Standard Operating Procedures (SOPs): Documented, step-by-step instructions to ensure
standardized processes in data collection, entry, and reporting within facility and
national systems.

Universal Health Coverage (UHC): A health system goal to provide all individuals access
to essential health services—including rehabilitation—without financial hardship.

WHO RHIS-Rehabilitation Module: A standardized data collection and reporting toolkit
developed by the World Health Organization for integrating rehabilitation indicators
into national health information systems, including DHIS2.
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