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Abstract 
Rehabilitation is an important part of care for patients with traumatic brain injury, and 

rehabilitation system strengthening is a priority in the Ugandan healthcare system. Currently, 

there is no countrywide disease-specific data available to inform research, system development, 

and provision of rehabilitation care. This study identifies data elements related to physical 

function which could be collected from patients with traumatic brain injury in Uganda. The study 

examines both what data would be important to collect, and which elements would be feasible to 

collect. 

A modified Delphi study is used to gain expert consensus on data elements which would 

be important to a national-level surveillance system. Then, a mixed-methods study examines 

implementation domains for data collection. Review of medical files at Mbarara Regional 

Referral Hospital (MRRH) and Mulago National Referral Hospital (MNRH) quantified data 

availability dimensions. Focus groups and semi-structured interviews gained provider input on 

barriers and facilitators to data collection in their work. 

Thirty-four elements reached expert consensus as important. The majority of studied 

elements were not readily available in medical records. However, providers felt that many of the 

elements were assessed as part of the standard of care and would be easy to document with 

training and development of a streamlined, standardized collection tool. The identification and 

feasibility analysis of these data elements represents the first steps towards development of a 

registry including functional outcomes for patients with TBI in Uganda.  
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1. Introduction   

It is estimated that around 69 million individuals around the world sustain a traumatic 

brain injury (TBI) each year.1 TBI is a common cause of disability and death in Uganda, where its 

burden is estimated at 2.17 times greater than the global average.2,3  In Uganda, TBI is a leading 

cause of hospital admissions and is associated with high morbidity.4–6  The elevated rate of TBI is 

partially due to the incidence of Road Traffic Accidents (RTAs) in this region. In 2023, it was 

estimated that 160,969 road traffic accidents (RTIs) were recorded in Uganda, leading to 58,780 

hospital admissions,7 and nearly 90% of unintentional TBI admissions at Mulago National 

Referral Hospital (MNRH) were attributed to RTAs in 2019.8 

TBI is associated with numerous functional, cognitive, behavioral, and emotional 

impairments that can negatively impact one’s ability to participate in vital home, community and 

occupational activities.9–11 In the United States, close to half of individuals hospitalized with TBI 

were discharged with long-term disability, and most survivors of severe TBI were expected to 

have some form of permanent disability.11 Cognitive impairments such as memory impairment 

and slowed information processing, physical impairments such as motor disorders, movement 

disorders, and vestibular deficits, and self-reported difficulty with daily functions or tasks are 

common and may be lifelong limitations for patients.12–14  

Rehabilitation health services prevent or reduce TBI-related disability and optimize 

functional recovery, helping more patients successfully return to home and to work.15,16 

Physiotherapy helps maintain, restore, or improve patients’ functional and movement abilities.17 

Speech-language therapy can assess and treat disorders of treat speech, language, and 

swallowing. 18 Occupational therapy promotes participation in daily activities including work, 

school, and self care.19 Neuropsychology evaluates and develops interventions to improve 
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cognitive functions like memory and attention, as well as emotions and behavior.20 Together, 

rehabilitation services improve function and participation, and optimize return to daily life for 

patients recovering from TBI. 

However, rehabilitation services in Uganda are challenged. High caseloads and barriers 

to follow-up leave many patients with unmet needs and poor outcomes. The extent of patient 

needs and outcomes are unclear, since limited data are available to inform interventions and 

guidelines for rehabilitation of TBI in Uganda. 

 

1.1 Healthcare Services for Traumatic Brain Injury 
1.1.1 Neurosurgery, Nursing, & Neurorehabilitation for Traumatic Brain 
Injury 

The continuum of care for a patient with TBI requires skilled providers in multiple 

services, including nursing, neurosurgery, critical care, social work, physiotherapy, speech 

language therapy, and occupational therapy.21 It is therefore critical for a multidisciplinary team of 

providers to work together to coordinate management of their care. 

In varying global settings, neurosurgery is required for around 13-18% of patients with 

traumatic brain injury. 22,23 Even after a successful neurosurgery, patients exhibit wide variations in 

functional outcomes, and typically have complex needs, including treatment for neurological, 

medical, and polytrauma conditions.24–26 Nursing care is also crucial for patients with TBI, 

including follow-up assessments, medical management, and supportive care.27  Rehabilitation is 

also important to patient outcomes. A retrospective cohort study of over 3,000 TBI patients in 

Japan found that early rehabilitation for patients with TBI was associated with expedited 

functional improvements and reduced hospital stays.28 In its recently published Best Practice 

Guidelines in Management of Traumatic Brain Injury, the American College of Surgeons 
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recognizes the importance of integration of rehabilitation into care. The guideline recommends 

early multidisciplinary rehabilitation, noting that early integration of rehabilitation into the care 

plan can improve patient outcomes, as well as reduce cost and resource use.24  

1.1.2 State of TBI Health Services in Uganda 
Uganda is a landlocked East African country with a population of approximately 47.5 

million.29 The four regions of Uganda (Central, Western, Eastern, and Northern) have a 

decentralized health system, comprising local health centers, General Hospitals, Regional 

Referral Hospitals, and National Referral Hospitals (Figure 1).30  

Neurosurgical services are available at National Referral Hospitals and certain Regional 

Referral Hospitals. Currently, there are 17 neurosurgeons practicing in Uganda, primarily at 

Mulago National Referral Hospital (MNRH) and Mbarara Regional Referral hospital (MRRH). 

The Neurosurgical Society of Uganda aims to increase this number to 30 by 2030, increasing 

accessibility and scope of neurosurgical services.31 The Lancet Commission on Global Surgery 

describes that increasing access to quality neurosurgical services requires consideration of the 

entire surgical workforce, including rehabilitation providers32. It is crucial to strengthen 

rehabilitation systems, increasing and integrating rehabilitation resources across the care 

continuum.  

Physiotherapy services in Uganda are overseen by the Ministry of Health Division of 

Rehabilitation. Services are fully established for both acute and outpatient services in National 

and Regional Referral Hospitals, but only partial service coverage exists in General Hospitals. 

Physiotherapy services are present in just over half of General and Regional Referral 

Hospitals.  Occupational therapy is available in outpatient settings at National and Regional 

Referral Hospitals. Speech therapy has inconsistent availability across the entire public health 
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system, even at National and Regional Referral Hospitals, and its services are usually dedicated to 

outpatient pediatric care. 

Physiotherapy services are rarely available at the primary care level, with only limited 

availability at Level 4 Local Health Centers. Physiotherapy is not available at Health Centers 

Levels 1-3. There are an estimated 600 physiotherapists serving the country,33 with a total of 736 

physiotherapists and occupational therapists combined registered with the Allied Health 

Professions Council.34  There are estimated to be over 100 speech-language therapists serving the 

country.35 There is approximately 1 physiotherapist for every 80,000 people in the country, or 

around 1.3 per 100,000. In the United States in 2020, for comparison, there were an estimated 95 

physiotherapists per 100,000 people.17 
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Figure 1: Ugandan Healthcare System Hierarchy  

In Uganda, Rehabilitation services are consistently available at National and Regional 
Referral Hospitals and is available at certain General Hospitals and Level 4 Health 
Centers.  

1.1.3 Expansion of Rehabilitation Services 

The Ugandan Ministry of Health’s Disability and Rehabilitation Division is specifically 

dedicated to policy and capacity building for rehabilitation services. Rehabilitation is recognized 

as a health priority, and the Uganda Rehabilitation Strategic Plan 2024/25–2029/30 aims to 

address unmet rehabilitation needs36, including a significant workforce shortage and lack of 

provider distribution across regions. A 2023 Ministry of Health Report concluded that there were 

insufficient numbers of rehabilitation providers, and existing infrastructure was not sufficient to 
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meet the country’s rehabilitation needs, with a specific shortage of specialized and high-intensity 

rehabilitation services37, which are important for patients recovering after significant trauma such 

as TBI. The report suggests next steps including strengthening of rehabilitation capacity, 

establishment of rehabilitation facilities at local levels, and integration of rehabilitation into 

primary healthcare and social sector planning efforts. In addition, the report emphasizes the need 

for evidence-based clinical practice guidelines and standards for rehabilitation infrastructure in 

hospitals.37  

The complete lack of national data on rehabilitation outcomes, efficiency, and population 

functioning in Uganda means rehabilitation needs are not reflected in policy and decision-making 

at both national and regional levels, and standardized, evidence-backed recommendations for 

practice are not feasible to create.37 The full scope of patient needs and rehabilitation outcomes 

following TBI in Uganda remains poorly understood, as few existing resources provide data to 

guide evaluation of new physiotherapy or multidisciplinary rehabilitation interventions. 

Standardized data elements, such as functional status, mobility scales, and outcome measures are 

needed to understand patients’ physiotherapy needs and evaluate systems of rehabilitation.38 

1.2 Databases to Improve Care  

1.2.1 Registries and Databases 

Registries, referred to by many terms including clinical registries, clinical data registries, 

and outcome registries, track patient data.39 For relevance to this study, this section will focus on 

patient registries and databases intended to track patient outcome data. Patient registries collect 

clinical and other data in a uniform manner, typically using Common Data Elements, to evaluate 

outcomes of specific conditions, diseases, or exposures.39 Patient registries often provide large-

scale, longitudinal data which can inform research and help improve health outcomes and quality 
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of care.40 Physiotherapy registries are relatively rare, both in the US and worldwide. A 2024 

worldwide review identified just 16 English-language, physiotherapy-related registries which 

were available to researchers.41 

The process of data collection into a database or registry includes standardization, 

collection, and storage of data elements. A database is the architecture designed to store data, 

maintaining or organizing it into a central structure.42 As it is centralized, organized, and designed 

to be accessed for research purposes, the stored data in a database is useful in informing policy 

decisions and interventions, and it can be used in future research studies. Data generated from a 

surveillance system can thus be used for public health actions, program evaluation, and research.43 

Collection of data requires standardized methods and definitions; the elements to be 

collected and the method of collection is operationalized in the surveillance system. 

Standardization of elements is especially important for interoperability of databases and 

comparative use in research.44 Standardization of data elements for collection is often done 

through development of a Minimal Data Set (MDS).45 These provide a minimal set of 

standardized data elements which are necessary for a registry or database. Use of common, 

standardized data elements in an MDS ensures common terminology across data elements and 

can allow data to be used in quality improvement and large-scale studies.46 47  
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1.2.2 Global Traumatic Brain Injury Databases 

Several databases for TBI currently exist (Table 1). 

Table 1: Current Traumatic Brain Injury Databases and Locations 

Database / registry name Location 

Federal Interagency Traumatic Brain Injury Research 
(FITBIR)48 

United 
States 

Traumatic Brain Injury National Data and Statistical 
Center (TBINDSC)49 

United 
States 

Track-Traumatic Brain Injury50 United 
States 

Veterans Affairs (VA) Traumatic Brain Injury 
Veterans Health Registry Report51 

United 
States 

Collaborative European NeuroTrauma Effectiveness 
Research in Traumatic Brain Injury (CENTER-TBI)52 

Europe 

The Australian Traumatic Brain Injury National Data 
(ATBIND)53 

Australia 

 
Use of standardized data elements for TBI is important to data sharing and comparative 

research across registries.39 Across three established databases, TRACK-TBI in the U.S., 

CENTER-TBI in Europe, and Approaches and Decisions in Acute Pediatric TBI Trial (ADAPT), 

an international project on severe pediatric TBI, 80-90% of elements collected match 

standardized TBI-Common Data Elements 54 In TBI research, collaboration across disciplines, 

centers, and even countries depends on standard data elements which allow investigators to 

“speak the same language.”55  

However, data elements are not applicable across all cultures, settings, or populations. 

Previous studies have explored limitations and considerations for applicability of standard data 

elements in TBI registries in specific groups ranging from pediatric populations to patients in 
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specific regions, like Latin America and the Caribbean.56 Specific gaps in global applicability have 

been identified in these data elements and outcome measures.54,56 Outcome measures used may not 

be validated in all contexts,54 and differences in care strategies and resource availability can mean 

research strategies based in high-income countries may not be applicable to lower/middle income 

countries.45 Previous studies have aimed to develop national TBI-MDSs for individual countries in 

order to facilitate data collection into a national TBI registry. A 2022 study in Iran developed a 

national MDS for a hospital-based TBI registry.45 

Creating a minimal data set for collection in a new setting requires adaptation to the 

culture and local healthcare system. The availability of data elements may differ in various local 

contexts. Additionally, certain data elements may be more valued or important in a certain setting 

than others. It is also important to consider voices of the local community and ensure members of 

the local setting have input on which data elements are collected. For these reasons, it is crucial to 

examine and adapt the elements included in a MDS before implementing their collection in a new 

context. 

1.2.3 State of Surveillance and Databases in Uganda  

At the time of this study, no physiotherapy registries specific to disease/injury 

populations are known to the researchers to exist in Uganda. The Ugandan Ministry of Health 

collects six core indicators of rehabilitation service utilization from the WHO RHIS–

Rehabilitation module, which were recently integrated into a country-wide Health Management 

Information System (HIMS) system.57 However, no disease-specific data or outcomes is 

collected.  

Currently, the partnership between Duke Global Neurosurgery & Neurology (DGNN) in 

the United States, Mbarara Regional Referral Hospital (MRRH), and Mulago National Referral 

Hospital (MNRH) in Uganda manages a patient registry collecting data strictly on neurosurgical 
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treatment and outcomes. This data collection and registry maintains a prospective neurosurgical 

registry of TBI patients at MRRH and MNRH, and collects 60 variables spanning 8 categories, 

including demographics, patient baseline and risk factors of in-hospital mortality, clinical 

assessment, diagnostics, management, care continuum, complications, and discharge status.58 

This team aims to extend the registry from hospital entry to long-term follow up. Thus, 

this project will take the first steps towards adding rehabilitation data elements. It will also 

support the practice of quality assurance and quality improvement in Uganda, which is at present 

in the early stages and not commonly utilized across facilities at a systematic level. 

 
1.3 Summarizing the Need for Standardized Rehabilitation Data 

This work centers on the importance of rehabilitation system strengthening, and 

specifically on data and informatics. There is a need first to determine what data should be 

collected, and then to determine how a system of data collection may be implemented. A 

contextually valid, feasible set of minimal data elements for collection in this context is critical to 

systematically recording functional outcomes for patients with traumatic brain injury. Without 

this data, clinicians and hospitals cannot accurately assess patient needs and develop guidelines 

for care, and policymakers cannot make informed plans for resource allocation and development. 

Currently, as neurosurgical and physiotherapy services expand and the development of national 

rehabilitation plans becomes a priority, this data is especially important.  
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2. Aims 
Due to the availability of rehabilitation services in Uganda, with physiotherapy the most 

widely-available service, this study focuses on physical function outcomes. Physiotherapy is one 

critical aspect for caring for the physical function needs of patients, although these outcomes also 

depend on care from other disciplines. Describing the need for physiotherapy in Uganda depends 

on quality assurance and tracking of long-term outcomes from interventions. High-quality 

research, new interventions, and tracking of outcomes related to physiotherapy is reliant on the 

availability of robust data. Standardization of MDSs allows for improved data collection, which 

will support a better understanding of the need for PT in Uganda, as well as the development of 

future improvements and initiatives in Ugandan PT. It is also important to balance the quantity of 

data collected with the burden of documentation on providers. The first primary goal is to identify 

the necessary information to collect using the minimum set of elements. The second primary goal 

is to assess the feasibility of collecting these data elements. In total, this study proposes to 

develop a set of MDEs related to physiotherapy which are desirable, feasible, and available for 

addition into a TBI database maintained at national & regional hospitals in Uganda. 

This study represents a key step toward building a data-driven physiotherapy system for 

TBI in Uganda. Establishing a common language of stored data will be essential for future 

interventions and tools designed to improve the delivery of physiotherapy care for TBI patients. 

2.1 Aim 1 
The first aim is to identify the minimal rehabilitation data elements, informed by 

international TBI databases, that are appropriate to propose for addition to the current TBI 

database at MRRH and MNRH. A modified Delphi process59 (a structured series of surveys and 

discussions) will engage a technical expert panel of 25-30 Knowledge-Users to identify desirable 
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MDEs. These data elements include clinical screenings/measures and PT outcome measures. 

Proposed elements are based on existing databases for TBI outside Uganda which include 

rehabilitation elements. In addition, elements from the International Classification of Functioning, 

Disability, and Health (ICF)60 related to physiotherapy and physical function outcomes are 

reviewed for inclusion. 

2.2 Aim 2 

2.2.1 Aim 2a  

The study aims to retrospectively assess data availability in medical documentation for 

rehabilitation data elements at MNRH and MRRH. As part of the mixed-methods design, a cross-

sectional survey of medical records over a period of five weeks will quantify data quality 

dimensions of the initially proposed data elements including missingness, method, and 

plausibility. This will help inform on the availability of the desired data elements in current 

medical records. Data elements which are already recorded in a standardized manner by providers 

are more likely to be feasible to collect as MDEs. 

2.2.2 Aim 2b  

Finally, the study aims to identify user perspectives of barriers and facilitators to 

consistent data collection of the identified and proposed data elements across both MNRH and 

MRRH. As part of the mixed-methods design, a qualitative focus group and semi-structured 

interview study will assess barriers (which made data collection more difficult) and facilitators 

(which make data collection easier) to the collection of recommended MDEs to understand user 

perspectives and inform future quantitative feasibility studies. Focus group questions were based 

on the Consolidated Framework for Implementation Research (CFIR)61 framework, focusing 

especially on inner setting constructs. 
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2.3 Overall Study Products 

The primary outcome of this study will be a recommended MDE list of elements which are 

important to collect in the setting, and a feasibility assessment of collection of these elements.  
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3. Methods 

3.1 Study Design 
The design included two parts: a modified Delphi study, and a parallel convergent mixed-

methods study consisting of a medical record review and focus groups. This approach allowed for 

investigation of multiple aspects of data elements important to their applicability and feasibility. 

3.1.1 Modified Delphi Process 

Delphi and modified Delphi methodology has previously been used successfully in 

identifying important data elements, and developing recommended sets of minimal data elements 

for collection in healthcare settings.(62,64) Delphi process methodology is used to establish 

consensus among a panel of experts and is appropriate when many individual expert opinions 

must be combined to reach a common conclusion or agreement. 62,63 A modified Delphi process 

(Figure 4)59 engaged a technical expert panel of Knowledge-Users (those expected to apply or use 

the MDEs proposed) to identify minimal data elements and potential methods of data collection 

in clinical practice. In this study, the Delphi process was modified to include a smaller sample of 

experts, based on expert availability. In a Delphi process with a limited subgroup of experts in 

one topic area, a sample size of 20-30 participants has been shown to provide moderate 

replicability.63 The process was also modified to incorporate expert-proposed elements into the 

second and third rounds, to support cultural relevance and addition of elements important to the 

local context. The modified Delphi study was informed by ACCORD reporting guidelines.64  

3.1.2 Mixed Methods Study: Medical Record Review and Qualitative 

Interviews 
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A parallel convergent design was utilized, including a medical record review for data 

availability, and a combination of focus groups and semi-structured interviews to elucidate 

barriers and facilitators to data documentation. 

The cross-sectional survey of medical records quantified availability of the proposed data 

elements. All TBI patient files on the High-Dependency Unit (HDU) and neurosurgical wards at 

MRRH and MNRH were reviewed over a 5-week period. 

A qualitative study combined focus groups and semi-structured interviews to assess 

barriers and facilitators to the collection of recommended data elements. Focus group and 

interview questions were based on constructs of  the Consolidated Framework for Implementation 

Research (CFIR) framework.61 The medical record review and focus group study were performed 

using concurrent mixed-methods design; the study was informed by the Mixed Methods 

Reporting in Rehabilitation & Health Sciences (MMR-RHS).65 

3.2 Study Setting 
The study recruited participants at Mulago National Referral Hospital (MNRH) and 

Mbarara Regional Referral Hospital (MRRH). As secondary and tertiary hospitals, both Mulago 

National and Mbarara Regional Referral Hospitals are known to have neurosurgery and 

rehabilitation teams to participate (Figure 1) and are also teaching hospitals with availability of 

academics.  

MNRH is the largest national referral hospital in Uganda. It serves as the general hospital 

for the Kampala metropolitan area. As a tertiary care hospital, it also receives patients from the 

entire country due to increased availability of specialty services such as neurosurgery. The 

Neurosurgical Ward at MNRH has a general unit with an average of 40 beds, and a high 

dependency unit with 5-7 beds for patients requiring any supplemental oxygen and increased 
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monitoring below the intensive care unit level. MNRH has 8 neurosurgeons, 12 neurosurgery 

residents, 15 nurses, and 10 physiotherapists. 

MRRH is a regional referral serving the western region of Uganda. The Surgical Ward at 

MRRH has 50 patient beds, divided by male and female sections, and is comprised of patients 

with mixed diagnoses that include but are not limited to traumatic brain injuries. While traumatic 

brain injuries are present on this ward with other surgical patients, 8 beds are reserved for 

traumatic brain injury patients. Additionally, the neurosurgery High-Dependency Unit (HDU) at 

MRRH has 4 beds. MRRH has 3 neurosurgeons, 9 nurses (7 clinical and 2 research nurses), 5 

neurosurgery residents and 2 general surgery residents, and 6 physiotherapists. 

In addition to participants from MRRH and MNRH, the Delphi process also recruited 

participants across the public health physiotherapy network including providers from the western, 

central, and northern region, public educational institutions, and national policy groups, 

specifically the ministry of health rehabilitation division. 

 

3.3 Patient and Public Involvement 

3.3.1 Modified Delphi Process 

Knowledge-user perspectives were incorporated throughout the design and 

implementation of the Delphi process. The study’s research team, designed to represent end-users 

and including Ugandan expert PTs, participated in piloting and refining the survey to ensure 

clarity, relevance, and feasibility in the Ugandan clinical context.  

3.3.2 Medical Record Review 

The survey used to collect data from medical files was reviewed and refined with data 

managers who currently collect elements for the existing DGNN database and therefore had 
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knowledge of the collection process. The format and process for collection of availability data 

was confirmed with these data collectors.  

3.3.3 Focus Group and Semi-Structured Interviews 

The interview and focus group guides were developed with input from local collaborators 

and tested to ensure they elicited the desired response types and depth through several rounds 

before implementation. Team leaders and department heads at MNRH and MRRH advised on the 

focus group process. The constructs chosen were clarified with department heads during script 

development to ensure questions asked were relevant to both the research question and the needs 

of department leadership. 

3.3.4 Dissemination 

Dissemination plans were developed in collaboration with team leaders at MNRH and 

MRRH. Study results and key findings will be discussed with stakeholders and policymakers to 

inform next steps and ensure the needed support for continued work towards developing a 

database based on identified elements. The results of this study can be used to inform 

development of policy briefs and strategic plans. Results will also be discussed with department 

heads and leadership at MNRH and MRRH, and will be disseminated to the public via academic 

conferences and publications. Key findings of this work will be used toward informing future 

development of a data collection tool and database system within MNRH and MRRH, with the 

eventual goal of national-level surveillance. 

 

 

3.4 Study Population 

3.4.1 Modified Delphi Process 
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A modified Delphi process utilized a technical expert panel composed of providers, 

administrators, and policy makers representing knowledge-users. Participants were considered for 

inclusion if they met the criteria of: providers working in neurosurgical wards in MRNH and 

MRRH in Kampala and Mbarara, Uganda and policy makers at the Ministry of Health; 

professionals with at least 5 years of experience in the relevant field were included; providers 

with the titles of neurosurgeon, nurse, or physiotherapist with experience providing direct care to 

patients with TBI in acute wards of MNRH and MRRH were considered for inclusion. 

Policymakers, educators, academics, data experts, and researchers with healthcare decision 

making experience, including expertise in TBI and/or rehabilitation care, were also considered for 

inclusion. These participants represent the core group of medical professionals who provide 

medical and rehabilitation care and the experts who work with multiple dimensions of 

rehabilitation — including national policymaking, conducting research, and managing data. 

3.4.2 Medical Record Review 

Medical files were included for patients admitted and treated at MRNH or MRRH for a 

TBI during the time period of the study (November - January 2025). All medical files for patients 

>18 years of age with a TBI diagnosis discharged in the 5-week time period of the medical record 

review were included. Due to resource availability, TBI diagnosis was confirmed via MRI when 

possible, but diagnosis was most often based on clinical assessment of head injury, history of 

assault or road traffic accident with primary involvement of the head and/or reduced levels of 

consciousness, or CT scan. 

 

3.4.3 Focus Group and Semi-Structured Interviews 
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Study participants were healthcare providers working in neurosurgical wards in MRNH 

and MRRH in Kampala and Mbarara, Uganda. Providers included professionals with at least 1 

year of experience in the relevant field (providers with the titles of neurosurgeon, neurosurgery 

resident, nurse, physiotherapist) who were currently providing direct care to patients with TBI in 

acute wards of MNRH and MRRH. These providers represent the core group of healthcare 

professionals who provide medical and rehabilitation care as well as discharge advice, and are 

also representative of end users who would be responsible for data collection through clinical 

documentation. Specifically, a large number of nurses were included, as they provide significant 

hands-on care to all ward patients on a daily basis, and thus frequently observe a patient's 

physical functional status. 

Providers were split into groups based on their role (nurses, physiotherapists, and 

neurosurgeons) to facilitate focused discussion of role-based challenges and potential facilitators 

to data collection. This was also deemed most ethically appropriate to limit interruptions to 

patient care and workflow among all three professions.  

 

3.5 Sample Size and Participant Selection 

3.5.1 Modified Delphi Process 

This sample size was deemed appropriate due to the availability of experts in Uganda. 

Our team estimated the ability to recruit 3-4 neurosurgeons, 6-10 physiotherapists, 3-4 academics, 

2-3 administrators, and 2-3 policy makers. This availability was estimated based on known 

staffing levels at MNRH and MRRH, as well as the ability of previous studies to recruit similar 

experts. Thus, this sample size was appropriate given the anticipated availability of experts in this 

field. In Delphi studies using a subgroup or uniform group of experts, sample sizes of 20-30 

persons have been shown to provide moderate replicability63, and response stability has been 
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shown to be achievable over multiple rounds with approximately 20 experts.66 Response 

characteristics of an approximately 20 participant panel, in a well-defined knowledge area, are 

considered stable.67  

The study team selected participants using purposive convenience sampling. We 

identified experts and approached them for study participation consent. Additional professionals 

in the field were identified by way of snow-balling as needed. The Delphi process was completed 

through three stages of questionnaires and analysis. Prior to beginning the Delphi survey process, 

participants were required to attend a 1-hour virtual introductory session, in which the purpose of 

the study was explained and instructions for completion were given (Figure 3).   

 
3.5.2 Medical Records Review 

The number of medical files to be assessed for data quality was determined by 

approximately 10% of the total study population, based on literature recommendations.68 In 

manual data quality assessments, sample sizes of 10% of the study population are considered 

sufficient. 69,70 In quality assessments of patient records during clinical trials, 5-10% of records are 

recommended to be assessed for efficiency but accurate auditing.71,72 The team therefore reviewed 

approximately 10% of the records which would be expected in a year, using a period of 5 weeks. 

Data was collected from files after patient discharge. All files for patients being discharged from 

the Surgical/Neurosurgical Ward or High Dependency Unit (HDU) with a diagnosis of TBI were 

included. Our team observed all TBI patient files at MRRH and MNRH for a 5 week period from 

November to December, 2025.  

Given previous studies of the number of TBI patients discharged, we anticipated 5-10 

files to be extracted per week per hospital, resulting in 10-20 files per week. In a 5 week time 

period, we anticipated reviewing 80-100 medical files for the presence of elements. As study aims 
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required representativeness of the sample, rather than hypothesis-testing power, the sample size 

determination focused on potential representativeness of the sample. Exact precision in estimated 

presence of each element was not a priority, as presence in medical records was intended not for 

statistical testing, but as an assessment of categorical documentation feasibility. 

 
3.5.3 Focus Groups and Semi-Structured Interviews: 

Size of focus groups was determined based on availability of participants at each site, 

with smaller sizes reflecting limited potential participants as well as a need to schedule groups so 

as not to interfere with patient care during working hours. Individual interviews were utilized 

with select providers when focus groups were not possible due to limited staffing and concern for 

interference with patient care. Based on previous studies, the team anticipated 3-4 neurosurgeons, 

3-4 nurses, and 3-4 physiotherapists would be available per location. This aligned with an aim to 

include 50% of staffing for each profession in the focus groups. Approximately 22-32 total 

nursing, rehabilitation, and neurosurgical providers were anticipated to be available for 

participation in the focus groups and semi-structured interviews. 

The number of focus groups to be conducted was planned with the intent of achieving 

theoretical sufficiency. We define theoretical sufficiency as the point at which identified thematic 

concepts are sufficiently developed to support the research aims, and no major additional themes 

emerge from focus group sessions.73 This approach draws on recent critiques of the use of 

saturation in qualitative literature as having limited transparency and falsely imposing a one-size-

fits-all measure to studies with widely varying populations and goals.73,74 

Given a relatively homogeneous population and narrowly defined objectives, a fixed 

number of 6-10 focus groups and interviews was determined to be appropriate. This allowed for 

at least one group for each type of provider: nurse, physiotherapist, or neurosurgeon, at each 
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location. Based on methodological guidance and prior qualitative studies of similar scope, data 

collection proceeded with the expectation that this number of focus groups would be sufficient to 

achieve theoretical sufficiency.75 Rapid analysis of focus groups and interviews was conducted to 

confirm that the data provided adequate conceptual depth and coverage of key themes. 

Target sample sizes for each component of the study are listed in Table 2. 

 
Table 2: Sample Size 

Study element Target sample size        

Modified Delphi Study 16-24 Experts 

Medical Records Review 80-100 Records 

Focus Group & Semi-Structured Interviews 22-32 Providers 
 
 

3.6 Study Variables and Outcomes 

3.6.1 Modified Delphi Process 

The primary outcome for each data element assessed was categorization by importance 

on a Likert scale (“important,” “unimportant,” or “non-consensus”). The initial data elements 

were based on the ICF and existing databases from outside Uganda related to TBI and 

rehabilitation. These elements can be broadly categorized into topics including bone and muscle 

functions, movement functions, daily life and mobility, hospitalization descriptions, and outcome 

measures. Categorization criteria, definitions, and element lists can be found in the appendices. 

Figure 2 depicts the identification and screening process. 

Proposed data elements are based on existing databases for TBI from other countries and 

regions which include rehabilitation elements, as well as the International Classification of 

Functioning, Disability, and Health (ICF). 60 The data elements examined in this study were 
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mainly assembled from a review of existing TBI databases and patient registries.49,51–53 However, 

many of these TBI databases contained limited rehabilitation and functional outcome-related 

elements. Therefore, rehabilitation elements drawn from the standardized language of the ICF60 

was also a critical source for initial element identification. TBINDSC also contained several 

rehabilitation-related elements, including outcome measures such as the FIM and DRS.  

 A literature search was conducted to identify data elements in use. Proposed data 

collection methods, including clinical screenings/measures and outcome measures, are informed 

by known databases outside Uganda and a review of literature for common measures in research. 

The committee began with a comprehensive pool of elements drawn from six primary sources: 

the International Classification of Functioning, Disability and Health (ICF); and items identified 

in five existing TBI-related databases (Figure 2). Elements from databases were identified by the 

research team based on available data dictionaries and published element lists. This process 

yielded an initial set of 242 physical function, physiotherapy, and outcome-related elements for 

screening by the research team.  

The research team applied a series of exclusion and condensation criteria to ensure 

relevance of included elements. First, ICF categories were consolidated to higher-level chapter 

groupings to reduce granularity, maintaining usability and avoiding an element list too detailed 

for practical implementation. Body function elements were included from the 

neuromusculoskeletal and movement-related functions chapter (b7); activity-related elements 

were included from the mobility chapter (d4) and general tasks and demands chapter (d2). 

Pediatric-specific measures were excluded because they fell outside the scope of adult TBI care. 

Categories labeled “other” or “unspecified” in the ICF were removed because they would not 

support meaningful consensus or measurable clinical definitions. Furthermore, expert consultants 

recommended excluding ICF categories related to sensory functions and pain, as well as body 
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structures, as these were deemed not directly aligned with the study’s focus on functional 

recovery and rehabilitation processes. Measurement tools not validated for the Ugandan context 

were condensed into broader outcome categories to include conceptual relevance of these 

measures while avoiding culturally-inappropriate specificity of the individual tools. Finally, 

elements overlapping with measures already collected in the neurosurgical database maintained 

by DGNN were removed. 

 

Figure 2: Element Identification and Screening 
 

The resulting refined set of elements was then advanced to the modified Delphi process. 

In addition, during Round 1 of the process, participants were given the opportunities to suggest 
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additional elements they thought were important to functional outcomes and rehabilitation care of 

TBI patients in a Ugandan context, with the goal of including context-specific or locally relevant 

elements. These elements were reviewed by the research team and previously validated examples 

in literature were examined. After review, approval, and standardization, additional elements 

were included in the Round 2 Delphi surveys and Round 3 Consensus Meeting.  

 

3.6.2 Medical Record Review 

Data quality assessments can be performed along multiple dimensions. Sequentially, the 

first dimension to be investigated is usually completeness, which investigates whether all items 

are recorded.76 In medical record reviews, data quality and dimensions like completeness are 

defined in many different ways.77,78 For the purposes of this study, we investigated availability of a 

given data element, examining how many records contain the specific element. Data elements 

were evaluated for presence in the record as well as method of collection (qualitative/quantitative, 

and whether a specific screening tool/scale was used). 

A review of medical records quantified the primary outcome of presence for each data 

element examined in the modified Delphi process, regardless of final Delphi classification. 

“Presence” was defined as whether a data element is contained in a record. As an inherently 

opposite quality, missingness is also identified based on the lack of presence. Secondary 

dimensions included the type of information recorded for the elements (qualitative or 

quantitative) and any specific scales or outcome measures used to quantify the element. 

For each file, basic demographic and patient information was collected, including the 

hospital/location, ward, date of discharge, GCS at admission and discharge, and comorbidities in 

addition to TBI (including fractures or spinal cord injury). 
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3.6.3 Focus Groups and Semi-Structured Interviews 

A focus group study and semi-structured interviews assessed barriers and facilitators to 

the collection of included data elements across several domains. Guides were piloted and revised 

with feedback from providers and department heads (see Patient and Public Involvement section). 

The primary outcomes were participants' perceived barriers and facilitators related to constructs 

of the Consolidated Framework for Implementation Research (CFIR), including the Inner Setting 

(Structural Characteristics, Available Resources, Access to Knowledge & Information), 

Individuals (Innovation Deliverers, Motivation), and Implementation Process (Assessing Context, 

Assessing Needs, Tailoring Strategies, Reflecting & Evaluating) domains. 

“Barriers” are defined as aspects of the setting, population, work or other factors which 

make collection of the data elements more difficult or impossible. “Facilitators” are defined as 

aspects of the setting, population, work, or other factors which make collection of the data 

elements easier or more manageable. 

 

3.7 Data Collection  

3.7.1 Modified Delphi Process 

The modified Delphi process (Figure 3) comprised three rounds to determine consensus 

for inclusion or exclusion of data elements using a Likert scale (Table 3). These surveys were 

completed in a sequential manner, with discussion and analysis between each survey (Figure 3), 

as consistent with Delphi methodology.79 Participants scored each element on a Likert scale of 1-5 

for each round following the format shown above in table 1, based on previous minimum data 

element identification studies.80,81  In rounds 1 and 2, questionnaires were completed virtually, 

asynchronously. The third round voting was conducted as a synchronous online session. This 
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approach was selected based on availability of experts and to ensure all participants had 

opportunities to give input. 

Table 3: Likert Scale 

Please use the scale below to rate how important you believe each data element 
is to include in research on physiotherapy and rehabilitation for traumatic 
brain injury (TBI) patients. 

No importance 

Minimal importance 

Some importance 

Strong importance 

Extreme importance 

 

Given that these questionnaires involved only professionals with experience and detailed 

knowledge of the field who typically use English in their professional setting, this study selected 

English as the only language to be used during these questionnaires. Questionnaires were online 

and self-administered.  
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Figure 3: Modified Delphi Process 

Following identification of elements for inclusion, the modified Delphi process moves 
through multiple stages of iterative voting and analysis. 

At the final, synchronous, consensus meeting (also referred to as the third round 

meeting), participants discussed the importance of seven elements which did not reach consensus 

in previous rounds. Due to limited participant availability, the meeting did not have full 

attendance of the expert group; therefore, all participants who were not in attendance were 

provided with a summary of key points from the synchronous group discussion (Appendix C). In 

this case, given that the expert group comprised a large proportion of the clinical teams caring for 

patients with TBI and MNRH and MRRH, a consensus meeting with all participants would not be 

feasible or appropriate for patient care needs. As all participants still examined the final feedback 

and voted in the final round, this was determined not to pose a significant threat to internal 
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validity of the study.  All participants were then invited to vote “yes, include” or “no, do not 

include” for the undecided elements.  

The survey was administered online via the Qualtrics platform. The first page of the 

survey additionally required participants to acknowledge their understanding of study aims and 

directions for completion. Analyzed data outside of the Qualtrics platform was stored securely on 

Duke Box. 

3.7.2 Medical Record Review 

An electronic survey on the Qualtrics platform was filled out by data collectors, 

consisting of multiple choice questions, as well as one space for written comment, for each 

element assessed (Table 4). The second and third questions were only available to be answered if 

the first question was answered “Yes” for that element. 

 

Table 4: Medical File Review Questions 

Question Possible Answers 

Is the data element present in the record? Yes 
No 

Method(s) of data collection in the medical 
record: 

Qualitative 
Quantitative 
Both Qualitative and Quantitative 

Is a specific scale and/or outcome measure 
used? 

Yes (name of scale/outcome measure is 
entered) 
No 

 
Data collectors were trained through supervised, practice survey completion to 

standardize the record screening procedures performed at MRRH and MNRH. This training on 

data collection was performed using the survey and medical records over several days prior to 

initiating data collection. A full document of working definitions and explanations of presence in 
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records was developed with expert input from physiotherapists in Uganda (Appendix A). During 

data collection, completed surveys were reviewed several times a week for completeness and any 

plausibility concerns to ensure full and accurate data.  

Results of the medical record review surveys were reviewed daily for completeness and 

plausibility. The research team, including a physiotherapist, reviewed all entered data, including 

correlating scales and outcome measures entered to elements the scales were used to assess. 

Analyzed data outside of the Qualtrics platform was stored securely on Duke Box. 

 
3.7.3 Focus Groups and Semi-Structured Interviews 

The focus group script was developed to address CFIR constructs, focusing mainly on the 

inner setting (Figure 4). The inner setting was deemed the most appropriate domain to focus on in 

this study, as this research focuses on the development of data element collection systems in pre-

implementation phases, and is interested in feasibility within the hospital systems. The clinical 

groups with which focus groups were conducted were intended to represent ideas and themes 

from the innovation deliverers and people with specific knowledge of the inner setting. All 

addressed constructs were selected as areas which this population of innovation deliverers would 

have significant knowledge. Constructs were also chosen based on the goal of initial feasibility 

assessment, with the specific intervention not yet developed. Three brief questions in the 

implementation domain were also included to inform future implementation research and 

development of tools. Future research will focus thoroughly on implementation and outer setting 

domains, which are outside the scope of this study. Constructs and questions used in the focus 

groups and interviews are included in Appendix B. 

Providers were also specifically asked about the transition from paper to online medical 

records, a shift currently occurring at both MRRH (where online records have recently been 
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implemented in most wards) and MNRH (where the transition to online records is expected 

soon). This change in documentation systems has the possibility to significantly impact design 

and implementation of data collection related to this study; therefore, this topic was explored in 

detail. 

 

 

Figure 4: CFIR82 and CFIR Constructs Addressed in Focus Group Script 
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Participants were also asked to comment on each category of element (see Appendix and 

Table 10), describing whether they believed these elements would be easy or difficult to collect, 

yielding lists of barriers and facilitators specific to each category of element. Providers could also 

give reasons for feeling “unsure or split” on the ease of element collection, if they felt unsure or 

felt certain elements in the category would be easy to collect, while others would be difficult. 

In select cases, interviews were utilized to accommodate time availability in the setting of 

limited staff, and to ensure patient care on wards was not compromised during facilitation of 

focus groups. Focus groups and interviews analyzed together have also been suggested as a 

method of triangulation and enhancing data richness.83 The focus groups and interviews were 

audio recorded and followed an interview guide to maintain quality and consistency. These 

recordings were stored securely on Duke Box for transcription and analysis. 

 
3.8 Data Analysis 

3.8.1 Modified Delphi Process 

Questionnaires for the Delphi process were analyzed through R programming for 

analyzing survey responses. Data cutoffs are described in Table 5. Analysis was performed 

following each round, and data elements were classified as “Included,” “Excluded,” or 

“Undecided.” “Undecided” elements in rounds 1 and 2 moved to subsequent rounds until 

consensus was reached. 

Rounds 1 and 2 thus yielded a condensed list of elements. Inclusion and exclusion was 

determined by the consensus cutoffs (Table 5), modified from scales used in previous surveys for 

minimum data element identification.80 For elements classified as undecided, participants were 

asked to submit anonymous comments as to why they rated it in the way they did. This feedback 

was included in the questionnaires for the next rounds of voting. In rounds 1 and 2, an agreement 
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level of 80% or a consistently above-average median score was required for classification as 

“important” by consensus, as consistent with relevant literature (Table 5).80,84  In rounds 1 and 2, an 

agreement level of 50% or a consistently below-average median score was classified as 

“unimportant” by consensus. 

Thresholds used to determine final consensus on importance and unimportance were 

similar to the cutoffs used in rounds 1 and 2; at least 80% agreement on "include" meant the 

element was considered important, and at least 50% agreement on “do not include” meant the 

element was considered not important. Elements remaining “undecided” after the final round 

were re-classified as “non-consensus.” 

 
Table 5: Delphi Classification 

Classification Score criteria Definition Procedure 

Included 
(Important) 

At least 80% of 
participants 
assign a score of 
4 or 5 OR 
Median score of 
4 or 5 in two 
consecutive 
rounds 

Consensus 
reached that 
element should 
be included in 
research 

Considered important 

Excluded 
(Not 
Important) 

At least 50% of 
participants 
assign a score of 
1 or 2 OR 
Median score of 
1 or 2 in two 
consecutive 
rounds 

Consensus 
reached that 
element should 
not be included 
in research 

Considered not 
important 

Undecided Criteria for 
neither inclusion 
nor exclusion is 
met 

An element is 
neither included 
nor excluded 
and proceeds 
through the 

Rounds 1 and 2: 
Proceeds to next round 
of survey 
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following survey 
round(s) 

Round 3 final 
consensus meeting: 
Re-classified as non-
consensus 

Non-
consensus 

Element is 
classified as 
undecided after 
round 3. 

A consensus 
cannot be 
reached after 
completion of 
round 1 and 2 
surveys and final 
consensus 
meeting 

Considered non-
consensus and included 
in mixed-methods 
aspects of study, but 
excluded from final 
recommendation of 
elements 

 

3.8.2 Medical Record Review 

Presence in the record was determined by the percent of records which contain the 

examined data element in any amount or form. Method of collection was identified as either 

qualitative or quantitative, with space to comment on the collection method (qualitative, 

quantitative, and specific scales/measures used). Descriptive statistical analysis of final data 

included calculating percent presence for each element based on the number of “Yes” responses, 

and calculating average percent presence in each category.  

3.8.2 Focus Groups and Semi-Structured Interviews 

The focus group sessions and each interview produced CFIR-guided, structured matrices 

of identified barriers, facilitators, and comments, which were combined and analysed together. 

Rapid deductive and inductive analysis of focus group sessions and semi-structured interviews 

was performed. As compared to traditional qualitative thematic analysis, rapid analysis 

methodology has been shown to maintain rigor and trustworthiness while improving efficacy.85,86 

Following each session, using the audio recording, major themes discussed in each category 

(barriers and facilitators) were noted for each topic to create matrices. This analysis was 

performed by two reviewers and integrated.  
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After completion of all focus groups and interviews, matrices were compared. Two 

reviewers synthesized convergent findings across groups and participant perspectives on barriers, 

facilitators, and implementation suggestions. Results were compared and harmonized to develop 

the final list of themes. Credibility was prioritized through full, independent dual review followed 

by discussion of interpretation discrepancies. In initial analysis matrices, themes were supported 

by verbatim participant language and specific examples. CFIR domains guided extraction of data 

across all sessions and categorization and operationalization of themes was documented in a 

series of initial and synthesis matrices to ensure dependability of results. Multiple reviewers, 

including invested parties and hospital team leads, validated the final summary table. 

 
3.9 Ethics and Consent 

Ethical clearance for this study was obtained from the Duke University Institutional 

Review Board (Pro00117666) and the Mbarara University of Science and Technology Research 

Ethics Committee (MREC protocol number: MUST-2025-27). Final approval was obtained from 

the Uganda National Council of Science and Technology (HS6201ES). Administrative approval 

for the study was obtained from the director of MRRH and the heads of wards at MNRH 

(MHREC 2961).  

Participants in the study were identified by department heads and contacted to request in-

person consent. Consent was obtained before the start of the Delphi study and the focus group for 

all participants. Scripts for recruitment were used to initially inform providers about the study and 

invite them to learn more about the study, using platforms such as WhatsApp or Email. 

For those that agreed to the consent process, electronic documents were shared via secure 

email. On-site data collectors obtaining consent explained the purpose of the study, the intended 

method of interaction for data collection, potential risks and benefits, and how any risks would be 
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mitigated during the study. The consent process emphasized participant confidentiality, and that 

all data would be de-identified. All participants confirmed understanding of the informed consent 

document and had the opportunity to ask any questions prior to giving consent.  

Every effort was made to keep participant information confidential. After obtaining 

consent, each participant was de-identified by being assigned a study number. Any information 

related to the study number was kept only within secure files. There was no collected information 

with the participants’ identity on it. No survey items included identifiers. While focus group 

participants were able to view the identities of one another, recordings did not include participant 

names. Contact information was only used for the purpose of contacting participants to set up 

informed consent, focus group, or Delphi meeting times. All documents were uploaded securely 

to Duke Box. As PHI was not collected during medical record review with records being 

reviewed retrospectively, ethics review waived need for consent. 
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4. Results 
4.1 Modified Delphi Process 

In total, the modified Delphi process included 20 participant responses to the Round 1 

survey, 18 responses to the Round 2 survey, and 20 participants in the Final Consensus Round 

voting. Characteristics of the participants are shown in table 6. 

 
 

Table 6: Modified Delphi Participant Characteristics 
 

  Modified Delphi Participants 
 

      Round 1  Round 2   Round 3 
  (n = 20)   (n = 18)    (n = 20) 

 
Age a     45.2 (6.6) 45.6 (6.4) 45.2 (6.6) 

 
Occupation b                

  Physiotherapist   9 (45.0)  9 (50.0)  9 (45.0) 
  Nurse                     4 (20.0)  3 (16.7)  4 (20.0) 
  Neurosurgeon        4 (20.0)  4 (22.2)  4 (20.0)    
  Policymaker                       2 (10.0)  1 (5.6)  2 (10.0)  
  Administrator                 1 (5.0)  1 (5.6)  1 (5.0) 

Years working in occupation a  14.9 (7.8) 15.7 (7.8) 14.9 (7.8) 
 

Educational Level b                                               
  Diploma               4 (20.0)  3 (16.7)  4 (20.0) 
  Bachelor’s                 5 (25.0)  5 (27.8)  5 (25.0)  
  Master’s              10 (50.0)  9 (50.0)  10 (50.0)  
  Doctorate             1 (5.0)    1 (5.6)  1 (5.0) 

 
a mean (standard deviation) 
b  n (%) 

 
The round 1 survey included 29 elements, of which 19 were classified as important by 

expert consensus. 10 elements were undecided and continued on to round 2 (Table 7). 

 
 



 
 
 

 
38 
 

 
 
 
 

 

 
Table 7: Results of First-Round Modified Delphi Process 

Element Median 
(IQRa) 

% Agree on 
Importance b 

Round 1 
Classification 

Elements Reaching Consensus 

Mobility of joint functions 5 (4, 5) 95 Important 

Stability of joint functions 5 (4, 5) 90 Important 

Muscle power functions 5 (5, 5) 95 Important 

Muscle tone functions 5 (4, 5) 90 Important 

Control of voluntary movement 
functions 

5 (4, 5) 100 Important 

Gait pattern functions 5 (4, 5) 90 Important 

Sensations related to muscles & 
movement 

4 (4, 5) 90 Important 

Changing & maintaining body 
position 

5 (5, 5) 95 Important 

Carrying, moving & handling 
objects 

4.5 (4, 5) 80 Important 

Walking and moving 5 (4.75, 5) 100 Important 

Carrying out daily routine 4.5 (4, 5) 90 Important 

Global outcome measures 5 (4, 5) 90 Important 

Physical function outcome 
measures 

4 (4, 5) 80 Important 

Functional Independence 
Measure (FIM) 

4.5 (4, 5) 90 Important 

Follow-up date 5 (4, 5) 80 Important 

Rehospitalization 4.5 (4, 5) 80 Important 

Discharge destination 5 (4, 5) 80 Important 

Disposition after discharge 5 (4, 5) 90 Important 
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Length of stay 4.5 (4, 5) 90 Important 

Elements Remaining Undecided After Round 1 

Mobility of bone functions 4 (3, 5) 65 Undecided 

Muscle endurance functions 4 (3.75, 5) 75 Undecided 

Motor reflex functions 5 (3.75, 5) 75 Undecided 

Involuntary movement reaction 
functions 

4 (3, 5) 70 Undecided 

Involuntary movement functions 3.5 (3, 5) 50 Undecided 

Moving around using 
transportation 

4 (3, 4.25) 55 Undecided 

Undertaking a single task 4.5 (3.75, 5) 75 Undecided 

Undertaking multiple tasks 4 (3, 5) 65 Undecided 

Quality of life outcome measures 4 (4, 5) 75 Undecided 

Patient-reported outcome 
measures 

4 (3, 5) 70 Undecided 

a Interquartile Range 
b Agreement on Importance is defined as participants assigning a score of 4 or 5. 
 

The round 2 survey included 18 elements: 10 which were undecided in Round 1, 

and 8 additional elements which were proposed for inclusion by experts in Round 1. 

Eleven of these elements were classified as important in Round 2, and 7 remained 

undecided, moving on to the final round (Table 8). 
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Table 8: Results of Second-Round Modified Delphi Process  
Element Median 

(IQR) 
% Agree on 
Importance a 

Round 2 
Classification 

Elements Reaching Consensus 

Muscle endurance functions 4.5 (4, 5) 83 Important 

Involuntary movement 
reaction functions 

4 (3, 4) 56 Important 

Moving around using 
transportation 

4 (4, 4) 78 Important 

Undertaking a single task 4 (4, 4.75) 78 Important 

Undertaking multiple tasks 4 (3, 5) 56 Important 

Quality of Life Outcome 
Measures 

4 (3.25, 
4.75) 

72 Important 

Patient-Reported Outcome 
Measures 

4 (3.25, 5) 72 Important 

Caretaker ability to provide 
care 

4 (4, 5) 89 Important 

Distance from public facilities 
with rehabilitation 

4 (4, 4.75) 78 Important 

Ability to pay for services 4 (4, 4) 78 Important 

Accessibility of services 4 (4, 5) 83 Important 

Elements Remaining Undecided After Round 2 

Mobility of bone functions 3 (2.25, 4) 44 Undecided 

Motor reflex functions 4 (4, 4) 78 Undecided 

Involuntary movement 
functions 

4 (3, 4) 56 Undecided 

Caretaker quality of life 4 (3.25, 5) 72 Undecided 
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Method of transportation to 
outpatient services 

4 (3, 4) 67 Undecided 

Access to and utilization of 
spiritual support 

3.5 (3, 4) 50 Undecided 

Use of traditional practitioners 3 (1, 4) 33 Undecided 

a Agreement on Importance is defined as participants assigning a score of 4 or 5. 
 

 

Results of the final round voting are shown in Table 9. Following the final discussion and 

votes, thirty-four elements were classified as “important.” Three elements remained unclassified 

and thus were considered “Non-consensus” or “Possibly important.” These elements were: 

Mobility of bone functions, Use of traditional practitioners, and Access to and utilization of 

spiritual support. 

While these may still be considered for future research, the lack of consensus around 

them also reflects important aspects of the setting and provider priorities, based on comments 

from participants in the final consensus meeting. First, access to and utilization of spiritual 

support and use of traditional practitioners were both seen as potentially relevant to functional 

outcomes for TBI patients, but the medical legitimacy and reliability of their documentation was 

uncertain. Providers’ assertions that patients may lie or conceal their use of traditional 

practitioners for fear of judgment by the medical team underscored the divide between traditional 

and biomedical treatment, and suggested consistent documentation of these elements by medical 

providers may not be feasible. The third nonconsensus element, mobility of bone functions, was 

considered important to rehabilitation overall, but not as specifically critical to post-TBI mobility 

concerns. 
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Table 9: Results of Final Round Delphi 
Element Votes yes 

(%) 
Result 

Elements Reaching Consensus 

Motor reflex functions 17 (85) Important 

Involuntary movement functions 17 (85) Important 

Caretaker quality of life 15 (75) Important 

Method of transportation to outpatient 
services 

18 (90) Important 

Elements Not Reaching Consensus 

Mobility of bone functions  15 (75) Undecided/Possibly 
important 

Use of traditional practitioners 10 (50) Undecided/Possibly 
important 

Access to and utilization of spiritual 
support 

11 (55) Undecided/Possibly 
important 

 

The thirty-four elements classified by the expert group as "important" spanned many 

classifications of mobility, functioning, and long-term outcomes. Table 10 presents these 

elements grouped by general categories. 
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Table 10: Important Elements 
Category Bone and 

muscle 
functions 

Movement functions Daily life and 
mobility 

Hospitalization 
descriptions 

Outcome 
measures 

Additional 
suggested  
elements 

Elements Mobility of 
joint functions 
 
Stability of 
joint functions 
 
Muscle power 
functions 
 
Muscle tone 
functions 
 
Muscle 
endurance 
functions 

Motor reflex functions 
 
Involuntary movement 
reaction functions 
 
Control of voluntary 
movement functions 
 
Involuntary movement 
functions 
 
Gait pattern functions 
 
Sensations related to 
muscles and movement 
functions 
 
Changing and 
maintaining body 
position 
 
Carrying, moving, and 
handling objects 

Walking and 
moving 
 
Moving around 
using 
transportation 
 
Undertaking a 
single task 
 
Undertaking 
multiple tasks 
 
Carrying out 
daily routine 

Follow-up date 
 
Rehospitalization 
 
Discharge 
destination 
 
Disposition after 
discharge 
 
Length of stay 
  

Global Outcome 
Measures 
 
Quality of Life 
Outcome 
Measures 
 
Physical 
Function 
Outcome 
Measures 
 
Functional 
Independence 
Measure (FIM) 
 
Patient-Reported 
Outcome 
Measures  

Caretaker ability 
to provide care 
 
Caretaker quality 
of life 
 
Distance from 
public facilities 
with 
rehabilitation 
 
Method of 
transportation to 
outpatient 
services 
 
Ability to pay for 
services 
 
Accessibility of 
services 
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4.2 Medical Records Review 

A total of 130 medical files were reviewed during the initial 5 weeks of data collection 

(T1). Five elements were suggested by experts in the Delphi process after the initial element set 

was established. Therefore, these five elements (Method of transportation to outpatient services, 

Ability to pay for services, Accessibility of services, Access to and utilization of spiritual support, 

and Use of traditional practitioners) were collected during a different, but overlapping, period of 5 

weeks. The final two weeks of T1 (the initial collection period for all other elements) were 

included, along with three additional weeks (T2). To complete five weeks of collection for five 

final elements not included in the first three weeks, seventy-nine medical records were reviewed 

during three additional weeks (T2). (The total period of collection for these five elements was 

from December 10 to January 14, 2025; a total of 124 medical records were reviewed during this 

time period.) Characteristics of reviewed elements are included in table 11. 
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Table 11: Summary of Medical Record Reviewed 
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Table 12: Presence of Elements in Reviewed Medical Records (N = 130) 

Element Name Present in 
file 
n (%) 

Qualitative 
n (%) 

Quantitative 
n (%) 

Both Qual 
and Quant 
n (%) 

Bone and muscle functions     
Muscle power functions 97 (74.6) 48 (36.9) 34 (26.2) 15 (11.5) 
Muscle endurance functions 67 (51.5) 59 (45.4) 3 (2.3) 5 (3.8) 
Muscle tone functions 50 (38.5) 43 (33.1) 2 (1.5) 5 (3.8) 
Mobility of joint functions 45 (34.6) 34 (26.2) 5 (3.8) 6 (4.6) 
Stability of joint functions 39 (30.0) 33 (25.4) 4 (3.1) 2 (1.5) 
Mobility of bone functions 32 (24.6) 25 (19.2) 4 (3.1) 3 (2.3) 

Movement functions     
Control of voluntary movement 
functions 90 (69.2) 66 (50.8) 20 (15.4) 4 (3.1) 
Changing and maintaining body 
position 81 (62.3) 77 (59.2) 2 (1.5) 2 (1.5) 
Carrying, moving, and handling 
objects 71 (54.6) 70 (53.8) 1 (0.8) 0 (0) 
Motor reflex functions 46 (35.4) 36 (27.7) 6 (4.6) 4 (3.1) 
Sensations related to muscles 
and movement functions 44 (33.8) 43 (33.1) 1 (0.8) 0 (0.0) 
Involuntary movement reaction 
functions 18 (13.8) 14 (10.8) 2 (1.5) 2 (1.5) 
Gait pattern functions 16 (12.3) 10 (7.7) 2 (1.5) 4 (3.1) 
Involuntary movement functions 12 (9.2) 11 (8.5) 0 (0.0) 1 (0.8) 
Daily life and mobility     
Walking and moving 74 (56.9) 71 (54.6) 1 (0.8) 2 (1.5) 
Carrying out daily routine 59 (45.4) 54 (41.5) 3 (2.3) 2 (1.5) 
Moving around using 
transportation 55 (42.3) 53 (40.8) 2 (1.5) 0 (0.0) 
Undertaking multiple tasks 23 (17.7) 20 (15.4) 1 (0.8) 2 (1.5) 
Undertaking a single task 21 (16.2) 18 (13.8) 2 (1.5) 1 (0.8) 
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Hospitalization descriptions     
Length of stay 123 (94.6) 6 (4.6) 104 (80) 13 (10) 
Follow-up date 84 (64.6) 6 (4.6) 73 (56.2) 5 (3.8) 
Discharge destination 62 (47.7) 57 (43.8) 4 (3.1) 1 (0.8) 
Disposition after discharge 4 (3.1) 1 (0.8) 2 (1.5) 1 (0.8) 
Rehospitalization 3 (2.3) 2 (1.5) 1 (0.8) 0 (0.0) 
Outcome measures     
Physical Function Outcome 
Measures 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Global Outcome Measures 5 (3.8) 1 (0.8) 1 (0.8) 3 (2.3) 
Quality of Life Outcome 
Measures 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Functional Independence 
Measure (FIM) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Patient-Reported Outcome 
Measures 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Additional elements suggested 
by experts     
Method of transportation to 
outpatient services a 8 (6.5) 8 (6.5) 0 (0.0) 0 (0.0) 
Caretaker ability to provide care 3 (2.3) 1 (0.8) 2 (1.5) 0 (0.0) 
Distance from public facilities 
with rehabilitation 2 (1.5) 2 (1.5) 0 (0.0) 0 (0.0) 
Ability to pay for services a 2 (1.6) 2 (1.6) 0 (0.0) 0 (0.0) 
Accessibility of services a 2 (1.6) 2 (1.6) 0 (0.0) 0 (0.0) 
Access to and utilization of 
spiritual support a 2 (1.6) 2 (1.6) 0 (0.0) 0 (0.0) 
Use of traditional practitioners a 1 (0.8) 1 (0.8) 0 (0.0) 0 (0.0) 
Caretaker quality of life 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

a For five final elements, a comparable set of medical records were reviewed during a different, but overlapping, 5-week 
period (n = 124).  
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Overall, documentation showed significant variability across individual elements (Table 

12; Figure 5). Average element presence by category is displayed in Figure 5; variation within 

each category is shown in Figure 6. When documentation was present, it was almost always 

qualitative; the exceptions were in the categories Hospitalization descriptions (in which 

documentation was usually quantitative) and Outcome measures (in which documentation was 

usually both quantitative and qualitative).
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Figure 5: Average Presence Frequency by Category in Medical Records 

The mean presence of elements in each category is presented as a percentage of total records reviewed. Presence is divided 
by qualitative and quantitative documentation.
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Certain hospitalization description elements were most consistently documented, with the 

most-documented element, Length of stay, in 94.6% of files. However, two hospitalization 

descriptions were almost never documented; disposition after discharge and Rehospitalization 

were documented in 3.1% and 2.3% of files, respectively. 

Bone and muscle function elements were all present in between 25% and 75% of files. 

Daily life and mobility elements and movement function elements showed a similar pattern of 

variability, but with lower median presence; these elements were documented in anywhere from 

9.2% of files to 69.2% of files. 

Eight elements were present in at least 50% of files reviewed: Muscle power functions, 

Muscle endurance functions, Control of voluntary movement functions, Changing and 

maintaining body position, Carrying, moving, and handling objects, Walking and moving, Length 

of stay, and Follow-up date. 
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Figure 6: Individual Element Presence in Medical Records 

The presence of individual elements is presented as a percentage. Reference line at 50% presence; elements above 50% bolded. 
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Standardized outcome measure elements were documented in fewer than 4% of files 

reviewed. The only standardized outcome measure identified in some (5; 3.8%) of the files was 

the Glasgow Outcome Scale-Extended (GOSE). No other elements in this category were present 

in any files, reflecting minimal to no use of standardized outcome measures in routine practice. 

Finally, additional elements suggested by experts (listed in Table 10) were also almost never 

documented in the reviewed medical files. All elements in this category showed very low 

presence (0% - 6.5%). 

Table 13 presents each reviewed element categorized by high importance (expert 

consensus reached on importance) vs. low importance (expert consensus on importance not 

reached) and high availability (present in at least 50% of files) vs. low availability (present in less 

than 50% of files). 
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Table 13: Elements Classified by Importance and Availability  

 

Standardized scales and assessment tools were used infrequently in reviewed medical 

records. Table 14 lists specific, named scales and tools documented in reviewed records. Tools 

for assessing bone and muscle functions were the most commonly recorded; the Medical 

Research Council (MRC) Muscle Strength Scale, in particular, was present in 33.1% of files. 

Other measures of joint mobility, stability, and muscle tone (Range of Motion, Pivot Shift Test, 

Modified Ashworth Scale) were recorded in only a few records each. 
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Documentation of standardized tools assessing movement functions was very limited. 

Specific reflex, balance, gait, and sensory assessments were all named or listed in fewer than 7% 

of files. Measures of daily life and mobility were also rarely recorded. Standardized outcome 

measures were the least frequently documented. There were no assessment tools used for any of 

the additional elements suggested by expert Delphi process participants. 

 

Table 14: Outcome Measures, Tools, and Scales Used in Medical Records (n = 130) 

Element Named Scales, Outcome Measures, 
Tools 

Number of files 
present (n (%)) 

Bone and muscle functions   
Mobility of joint functions Range of Motion (ROM) 15 (11.5) 
Stability of joint functions Pivot Shift Test 7 (5.4) 

Muscle power functions 

Medical Research Council (MRC) Muscle 
Strength Scale 43 (33.1) 

Banner Mobility Assessment Tool 7 (5.4) 

Manual Muscles Testing Scale 6 (4.6) 
Muscle tone functions Modified Ashworth Scale 10 (7.7) 
Movement functions   

Motor reflex functions 

National Institute of Neurological 
Disorders and Stroke (NINDS) Reflex 
Scale 

9 (6.9) 

Reflex Grading Scale 1 (0.8) 

Involuntary movement reaction 
functions 

Romberg Test 2 (1.5) 

Berg Balance Test 1 (0.8) 

180 Degrees Turn 1 (0.8) 

Gait pattern functions 
Functional Gait Assessment 5 (3.8) 

Observation Gait Scale 5 (3.8) 
Sensations related to muscles 
and movement functions 

Nottingham Assessment of Somato-
Sensations 1 (0.8) 
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Threshold to Detect Passive Motion 
(TTDPM) 1 (0.8) 

Daily life and mobility   

Walking and moving 
Time Up and Go 9 (6.9) 

6-Minute Walk Test 1 (0.8) 
Outcome measures   

Global Outcome Measures Glasgow Outcome Scale - Extended 
(GOSE) 5 (3.8) 

 

4.3 Focus Groups and Semi-Structured Interviews 
29 total participants were enrolled in the focus group part of the study; 2 participants 

were lost to follow-up after enrollment, resulting in 27 participants across neurosurgeons, nurses, 

and physiotherapists. Nine sessions were conducted with these participants, including 7 focus 

groups and 2 individual interviews. Interviews were utilized when provider availability was 

limited and/or focus groups would interfere with patient care. The final sample size was judged to 

be theoretically sufficient, as few major new topics emerged from analyses of the later focus 

groups; therefore, additional focus groups were unlikely to yield substantively new insights 

relevant to the study aims. Characteristics of the 27 included participants are shown in table 15. 
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Table 15: Focus Group and Interview Participant Characteristics 
 

  Focus Group & Interview Participants 
(n = 27) 

 
Age a       39.7 (9.9)                  

 
Gender a      

  Female     13 (48.1)  
  Male      14 (51.9) 

 
Location b    

  MRRH c     13 (48.1)  
  MNRH d     14 (51.9)  

 
Occupation b                 

  Physiotherapist    8 (29.6) 
  Nurse                     12 (44.4) 
  Neurosurgeon         7 (25.9) 

 
Years working in occupation a    9.3 (7.4)   

 
Educational Level b                                               

  Diploma                 6 (22.2) 
  Certificate      1 (3.7) 
  Bachelor’s                   9 (33.3) 
  Master’s                6 (22.2) 
  Postgraduate Diploma              2 (7.4)  
  Postgraduate Professional Certificate    3 (11.1) 

 
a mean (standard deviation) 
b  n (%)  
c  Mbarara Regional Referral Hospital 
d  Mulago National Referral Hospital 

 

Table 16 describes providers’ classifications of each element category as easy or difficult 

to collect in their daily practice. Across the first five categories, most providers (18 - 26 of 27 

total participants) believed these elements would be easy to collect in their daily practice. 

Common aspects making these elements easy to collect included use in current standard of care 

and simple documentation with a standardized tool. 
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The final category, additional elements suggested by experts, was classified by 15 

providers as difficult to collect, and another 7 providers were unsure or believed some elements 

would be easy to collect, while others would be difficult. Reasons for this difficulty included 

subjectivity, sensitivity of topics, and lack of a consistent caregiver for every patient. 
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Table 16: Provider Opinions on Ease of Collection for Element Categories  

 Easy to collect Difficult to collect 
Unsure / 
splita 

 

Count 
b 
(n = 
27) Easy aspects 

Count 
(n = 
27) Difficult aspects 

Count 
(n = 27) 

Bone and muscle 
functions 18 

• Easy to observe and assess with standardized 
tool 

• Assessment is current standard of care 7 

• Difficult to assess in patients with severe 
injuries or cognitive impairments 

• Not part of routine assessment for nurses 
• Baseline functioning not routinely 

documented; documentation only when 
abnormalities or issues present 2 

Movement 
functions 26 

• Easy to observe and assess with standardized 
tool 

• Assessment is current standard of care, 
discussed with MDT c during rounds and 
discharge planning 

• Patients and caregivers can understand and 
provide care team with details 1 

 
 
• Difficult to assess in patients with cognitive 

impairments 
• Not all parts of each element are assessed 

on every patient (ie. only some motor 
reflexes tested) 0 

Daily life and 
mobility 20 

• Easy to observe and assess in most patients 
• Assessment is current standard of care 
• Patients and caregivers can understand and 

provide care team with details, easily 
understood and reported through phone follow-
up for long-term outcome documentation 2 

• Difficult to assess or infrequently assessed 
in patients with severe injuries and 
cognitive impairments 

• Lack of simulation devices to assess 
transportation- and home environment-
related elements 

• Lack of time / ability to accompany patients 
to method of transportation to assess this 
type of mobility  3 
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Hospitalization 
descriptions 24 

• Easy to observe and assess 
• Documentation of many elements is required 
• Assessment is current standard of care 
• Patients and caregivers can understand and 

provide care team with details on these 
elements 3 

• Patients frequently lost to follow-up post-
discharge 

• Lack of standardized discharge planning 
practice limits documentation 

• Patients may self-discharge without 
notifying care team, limiting discharge data 
elements 0 

Outcome 
measures 20 

• Multiple domains of function included in 
outcome measures are already observed in 
routine practice 

• Provider comfort with certain measures (rankin 
scale/mRS) 

• Considered easy to document with proper 
training, as scores and classifications are quick 
to document 7 

• Take significant time to assess and complete 
• Outcome measures not relevant or adapted 

to Ugandan setting; generally not 
understood or used properly 

• Difficulty collecting follow-up data post-
discharge; Loss of patients to follow-up; 
Patients and families may self-discharge 
without notifying care team 0 

Additional 
elements 5 

• Many elements are already part of routine 
practice 

• Elements not part of routine care perceived as 
easy to integrate into practice 

• Fits in scope of practice for social workers 15 

• May need to be collected post-discharge or 
outside of hospital 

• Subjective and may not be known by 
patient/caregiver 

• Not all patients have caretakers who know 
them well, and caretakers may change 
frequently 

• Many of these elements include sensitive 
topics; patients and caretakers may not be 
honest or reliable in providing this 
information 

• Separate facilities do not have shared 
records or contacts for follow-up 7 

a  Providers who stated they felt unsure or felt that some elements in the category would be easy to collect, while others would be difficult. 
b Number of providers voting for this classification of the element category, out of 27 total participants 
c Multi-Disciplinary Team 
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Barriers and facilitators to collection of the data elements were assessed across several 

topics relating to Inner Setting domains of CFIR (see Appendix B). Emergent themes and 

illustrative quotes from providers on these topics are listed in Table 17. Challenges in staffing, 

heavy workload, and technical difficulties were commonly mentioned barriers. Providers 

described facilitators including simple, uniform tools, use of designated leaders, continued 

training, and strong motivation to include these elements in their daily workflow. Select 

illustrative quotes from participants relating to these themes are included in Appendix E. 

In initial open coding, two research team members independently reviewed all interview 

and focus groups and identified subthemes using structured template summaries within 

predefined theme domains (Documentation system, Workload, Organizational factors, Resources, 

Individual workflow, Motivation, Training and Knowledge) based on identified CFIR constructs 

(Appendix B). Open codes were used for identified barriers and facilitators. To ensure 

trustworthiness, structured matrix comparison was used in systematic analysis. Through rapid 

thematic synthesis and iterative discussion, similar provider responses were grouped and 

descriptive subthemes were collaboratively developed. Subthemes were thus developed 

inductively within each theme, and provider comments were mapped to identified subthemes. 

Discrepancies were resolved through discussion and review of specific provider comments as 

needed.  

Table 17 lists themes and emergent subthemes, which were categorized as either barriers 

or facilitators in the structured matrix used for rapid analysis. 
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Table 17: Themes in Provider Opinions on Barriers and Facilitators to Element Collection 

Theme Subthemes 

 Barriers Facilitators 

Documentation 
system 

• Paper records are easily lost 
• Lack of provider comfort with 

electronic system 
• Technological issues with 

online system 
• Variation in documentation 

methods among providers and 
departments 

• Ease of workflow with online 
systems 

• Designated documenters such as 
data clerks and record servicers 

• Data elements may be integrated 
into the current system used for 
required reporting to the Ministry of 
Health 

Workload 

• Heavy workload limits 
documentation 

• Documentation is time-
consuming 

• Lack of typing and 
technological capabilities slow 
documentation  

• Many elements are already included 
in current practice/workflow 

• Technological tools ease workload 

Organizational 
factors 

• Technology support staff 
present, but limited availability 

• Understaffing makes 
documentation difficult 

• Lack of permanence and 
limited ability of students, 
volunteers, other non-providers 
to document 

• Lack of standard 
documentation procedures 

• Residents, students, and preinterns 
can assist with documentation 

• Designated leaders are a critical 
support 

• Interdisciplinary practices and 
training support documentation 

Resources 

• Limited available paper forms 
and computers 

• Lack of space to document 
• Lack of consistent, broad 

internet availability throughout 
hospital 

• No computer access for 
students and other non-
providers 

• Technology is readily available on 
some units 

• MDT a collaboration supports 
documentation 

• Caretakers are helpful sources of 
information 

Individual 
experience and 
workflow 

• Lack of consistent provider 
presence 

• Information loss in workflow 
and lack of continuous follow-
up 

• Documentation is compatible with 
current practice 

• A clear, uniform form or 
documentation tool would 
streamline workflow 

• Established specific timing of data 
collection standardizes workflow 
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Motivation 

• Some providers’ lack of 
understanding of elements may 
reduce motivation 

• Time-consuming nature may 
decrease motivation 

• Providers may perceive extra 
work as taking away from 
patient care 

• Providers see significant benefits to 
patient care and outcomes from 
documentation 

• Strong motivation to document these 
elements among providers in all 
disciplines 

• Providers excited by possibility of 
using data in future research and 
policy change 

Training and 
Knowledge 

• Lack of confidence with 
outcome measures 

• Lack of familiarity with new 
computer systems 

• Lack of confidence with few 
elements outside of routine 
daily practice 

• Provider openness to training and 
CMEs  b 

• Confidence and familiarity of 
providers with most elements  

a Multi-Disciplinary Team 
 b Continuing Medical Education 
 

4.3.1 Documentation System 

4.3.1.1 Barriers 

Providers commented on challenges with the existing documentation system, including 

loss of papers and disorganization in the paper-based system, and technical difficulties with the 

online system. Additionally, the electronic system provides only open text entry boxes, lacking 

consistent guides or designated locations for specific items. At present, the online system does not 

include reminders to document, such as required fields or pop-ups if items are not filled. At 

locations where a new online system has been adopted, providers do not yet feel entirely 

comfortable with the new online system of documentation. In other locations, there are plans to 

adopt an online documentation system soon. Providers are concerned that some documented 

information may be lost as they transition from paper to online systems. 
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4.3.1.2 Facilitators 

Generally, however, providers see the new online documentation systems as favorable 

since the workflow can be greatly improved. At MRRH, providers generally feel they are 

adapting well to the system despite some unfamiliarity; at MNRH, they look forward to its use. 

The use of pre-filled text, dropdowns, and checkboxes make documentation much faster. Also, 

specialty-specific online documentation forms help streamline work, while ensuring the entire 

MDT can still view each others’ documentation. Online entry also allows for consistent patient 

identification and file organization. Providers also feel that the possibility of including automated 

reminders for documentation in the online charts would be very helpful. Data clerks and record 

servicers may be able to assist with this documentation. Finally, providers feel the discussed data 

elements may be integrated into the current system used for required reporting to the Ministry of 

Health. 

4.3.2 Workload 

4.3.2.1 Barriers 

Providers consistently cited heavy workload as the biggest barrier to documentation. 

They specifically noted that patients with more severe deficits required longer to assess, and that 

the more patients they were working with, the less time they had to document. They described the 

time-consuming nature of documentation. One provider noted, “Documentation is very important. 

To me, really, what has been presented in this documentation should have appeared all as it is. 

The question is, how will I manage this documentation with the number of patients that I am 

going to see?” For providers using the new online system, typing and computer-based entry was 

especially slow as many struggled with typing and other technological skills. Due to the slow 

speed of documentation, some providers noted that at present, they only document data elements 
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when there is an issue; for example, they might assess several reflexes on the patient, but would 

not note this in the records if all are normal. 

4.3.2.2 Facilitators 

Some support for this type of documentation is in place in current practice. First, the 

assessment of many of the elements is included in current practice and considered standard of 

care, even if they are not consistently documented. Therefore, documentation of these elements 

would not significantly increase workload for providers. Dividing documentation of these 

elements among providers in different disciplines would make sense and help to lighten the 

workload. Cooperation and communication among staff during handoffs and daily rounds will 

limit individual providers’ workload in documentation. 

Additional technological resources (ie. transcription devices; portable/bedside devices) 

are very helpful where they are available. Tools for documentation could also be made visible in 

patient charts at point of admission, making workflow clear and streamlined. 

4.3.3 Organizational Factors 

4.3.3.1 Barriers 

Organizational barriers mainly included lack of needed staff. General understaffing 

contributes to provider strain and limits time for documentation. Technology support staff for 

computer-based systems is present but limited. Non-providers who may assist with 

documentation, such as students and volunteers, are not permanent and may lack needed skills 

and understanding to document these elements. Finally, documentation procedures are not 

standardized among wards and hospitals.   

4.3.3.2 Facilitators  

Some non-provider staff may be available to assist with documentation, such as residents, 

students, and preinterns. Providers feel that leadership support will be especially important, and 



 
 
 

 
65 
 

 
 
 
 

 

noted that “focal people” will be able to be appointed to provide supervision, reminders, and 

encouragement on this documentation. Providers also expressed excitement for interdisciplinary 

capacity building, team building, and training, noting that the support of providers across 

disciplines will make documentation easier. They are excited to learn best practices and gain 

knowledge related to these elements from one another on their teams. 

4.3.4 Resources 

4.3.4.1 Barriers 

Providers noted a lack of many necessary resources, including not enough paper forms (at 

locations where they are used) and not enough computers (at locations using online 

documentation). A provider stated, "There are very few computers. You find that people are 

lining up to just get a computer to record, so if you know that there is a possibility of failing to 

access the computer to record, then you are forced to record everything on your paper, waiting 

when your turn will come to put everything in the system ... they feel as if they are doing double 

work." There is a lack of consistent internet availability throughout the hospital. Students and 

other non-providers who assist with assessments and care may not have computer access, and 

therefore cannot always help document. Providers also discussed a lack of physical spaces to 

document. 

4.3.4.2 Facilitators 

On some units and wards, technology for documentation is readily available. The MDT 

and other providers were often cited as a helpful resource: providers with more technological 

abilities help other providers when there are computer issues, and providers support one another 

by sharing information across disciplines. Some providers teams set aside specific time for 

documentation. Caretakers are also seen as helpful resources, as they are often valuable sources 

of information regarding patients’ needs and outcomes. 
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4.3.5 Individual Experience and Workflow 

4.3.5.1 Barriers 

Providers are not always present with the patients when these elements are assessed or 

easily observable, limiting their ability to document them. Caretaker-led exercises may be 

provided by physiotherapy, and providers will not be there to observe when they are done. Also, 

providers noted that continuous follow-up was often lacking in their workflow. This included lost 

information during shift change handoffs and limited ability to follow up with patients after 

discharge. 

4.3.5.2 Facilitators 

Documentation of these elements was generally seen as compatible with current practice. 

Many elements are currently collected in daily practice, and those that are not could be easily 

added. A provider explained, "These are not really new elements. These are things we have been 

doing." Outcome measures which capture many data elements at once are seen as efficient forms 

of documentation. The use of shared elements and a standardized workflow is seen as creating 

continuity between providers. Providers consistently expressed a desire for a clear, uniform form 

or documentation tool, which would help streamline their daily workflow in addition to recording 

the desired data. This would ideally include specific timing of data collection, such as at point of 

admission or during daily rounds. 

4.3.6 Motivation 

4.3.6.1 Barriers 

Providers identified some barriers to their motivation. Although most participating 

providers felt comfortable with most data elements, they noted this may not be true for all of their 

colleagues, and lack of understanding would decrease motivation to document. Providers might 

also feel demoralized if they were documenting these elements and saw that patients were not 
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improving on them. The time-consuming nature of documentation could also decrease 

motivation, as some providers may perceive this extra work as taking away from their patient 

care. 

4.3.6.2 Facilitators 

Providers consistently emphasized very high levels of motivation to include 

documentation of these elements in their daily work. One provider said, "I'm highly motivated, 

and I look forward to it." This theme was highly present across nurses, neurosurgeons, and 

physiotherapists. Providers said they were motivated to include all of these elements in their 

documentation, even with the increased workload. Almost all providers mentioned expected 

benefits to documentation, noting that this documentation would be useful to improve patient care 

and outcomes, provider handoffs and care pathways, including follow-up and continuity of care. 

A provider said, "They improve patient care, they improve patient follow-up, they improve skills 

of the healthcare worker directly managing these patients ... and ultimately the outcome of the 

patients changes a lot." They also felt it would help with care coordination for complex patients, 

allow for tracking of outcomes and monitoring of progress over time. Training and working as an 

MDT to document these elements was seen as valuable to improve provider skills, knowledge 

and practice and standardize practice among colleagues. Providers also expressed excitement for 

the possibility of using these elements in future research and policy change. 

4.3.7 Knowledge and Training  

4.3.7.1 Barriers 

Providers noted some challenges to their documentation abilities, including limited 

confidence using outcome measures, a lack of familiarity with new computer systems of 

documentation, and a lack of confidence assessing and documenting the few elements which were 

outside of their routine daily practice. 
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4.3.7.2 Facilitators 

Providers expressed an openness to continued training. Many providers mentioned the 

frequent use of CMEs in current practice, and their interest in using CMEs to enforce or improve 

their understanding of these data elements. In general, most providers felt confident and familiar 

with most of the data elements. Providers also discussed familiarity with existing governmental 

programs which include similar skills and tasks 

4.3.8 Implementation  

Three questions in the implementation domains of CFIR were included in the focus group 

sessions to provide initial exploration of these concepts and guide future research. Summaries of 

provider comments related to implementation considerations are listed in Table 18. 
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Table 18: Provider Suggestions on Initial Implementation Considerations 

Domain Suggestions for development and implementation 

Implementation Context: Transition to Online 
Medical Records 

• Additional technology necessary 
• Preference for online (vs. paper) implementation, as online documentation is most 

flexible and fastest 
• Need to work with providers on terminology confirmation, operationalizing form, 

creating clear tasks 
• Important to specify and standardize time points for data collection 
• Information security and data privacy concerns must be a priority 
• Using a data entry platform like RedCap is helpful due to provider familiarity  
• Potential for multidisciplinary communication in online system 
• Need to consider potential for offline documentation 

Implementation feedback 

• Preference for on-ground supervision of documentation  
• Preference for feedback during implementation process  
• Preference for a final discussion or reflection group 
• Surveys are most efficient, but may not be sufficient to elicit thoughts and 

comments 
• Discussions are time-consuming 
• The feedback process is positive as it supports trust and camaraderie among 

providers 

Implementation process 

Suggested process steps: 
1. Ethical and administrative approvals 
2. Identification and involvement of stakeholders 
3. Alignment with Ministry of Health data needs 
4. Collection of end-user feedback 
5. Creation of a uniform template 
6. Collaboration with others who may be able to collect these elements, such as social 

workers 
7. Development of list of facilities, PT capabilities, and contacts 
8. Assessing provider knowledge gaps 
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9. Training, including discussion of element importance and supervised practice and 
cross-training across MDT 

10. Supervised pilot documentation period 
11. Feedback gathering 
12. Follow-up and revision 
13. Adaption of hospital protocols 
14. Agreement of provider teams on new protocols 
15. Provision of administrative support (staffing, tools) 
16. Identification of leaders and champions 
17. Final implementation 
18. Continued refresher training 
19. Standardize documentation protocol among hospitals nationally 
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4.4 Synthesis of Mixed-Methods Results: File Review and Focus Groups 

Table 11 presents each reviewed element categorized by high availability (present in at 

least 50% of files) vs. low availability (present in less than 50% of files) and easy to collect (at 

least 70% of providers voted this category of elements was “easy to collect”) vs. difficult to 

collect (fewer than 70% of providers voted this category of elements was “easy to collect”). 

 

Table 19: Element Availability and Perceived Ease of Documentation 

 Although many elements were minimally available in reviewed medical records, 

providers in focus group sessions felt that the majority of elements would be easy to collect in 

their daily practice. A major theme identified in focus groups was that many of these data 
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elements are considered part of the current standard of care and are currently assessed on most 

patients. However, the majority of these assessments go undocumented due to barriers like time, 

staffing, and struggles with the documentation system. Providers generally think that although 

they are not currently documented, with a standardized tool, it would not be difficult to include 

this documentation in their workflow. Exceptions were in the “additional elements” category, 

many of which are not currently assessed in routine practice and might be difficult to add. 

4.5 Element Classifications on Three Dimensions 

Taken together, the importance, availability, and feasibility of elements and categories 

yield several dimensions of classification, shown in table 20. First, several elements were (1) 

identified as important, (2) were in categories identified by providers as easy to document, and 

(3) are already available in medical records at least 50% of the time. These elements may 

comprise the best initial list of important and feasible elements to add to routine collection and 

build into a MDS. 

The majority of elements were (1) identified as important, and (2) were in categories 

identified by providers as easy to document, but (3) are not currently available in medical records 

(were available in less than 50% of reviewed records). According to providers in focus group 

sessions, these elements could likely be added into routine practice with the development of a 

standardized tool, training, and support from hospital leadership. 

Some other elements which were both not available, and in categories which were 

identified by providers as difficult to document may not be ideal for inclusion in an initial MDS, 

and may require significant additional training and implementation considerations for later 

inclusion. Finally, some elements were not identified as important to collect, and therefore may 

not be necessary to include in a MDS in this setting. 
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Table 20: Element Classifications: Importance, Availability, and Feasibility 

Easy initial inclusion in 
MDS: 
 

1. Important 
2. Available (>50%) 
3. Easy to document 

Inclusion in MDS with training, 
standardized collection tool: 
 

1. Important 
2. Not available (<50%) 
3. Easy to document 

Eventual inclusion in MDS with 
training, tool, implementation support: 
 

1. Important  
2. Not available (<50%) 
3. Difficult to document 

May be excluded from 
MDS: 
 
Not important 

Muscle power functions 
Muscle endurance 

functions 
Control of voluntary 

movement functions 
Changing and maintaining 

body position 
Carrying, moving, and 

handling objects 
Walking and moving 
Length of stay 
Follow-up date 

Muscle tone functions 
Mobility of joint functions 
Stability of joint functions 
Motor reflex functions 
Sensations related to muscles and 

movement functions 
Involuntary movement reaction 

functions 
Gait pattern functions 
Involuntary movement functions 
Carrying out daily routine 
Moving around using transportation 
Undertaking multiple tasks 
Undertaking a single task 
Discharge destination 
Disposition after discharge 
Rehospitalization 
Physical Function Outcome Measures 
Global Outcome Measures 
Quality of Life Outcome Measures 
Functional Independence Measure 

(FIM) 
Patient-Reported Outcome Measures 

Method of transportation to outpatient 
services 

Caretaker ability to provide care 
Distance from public facilities with 

rehabilitation 
Ability to pay for services 
Accessibility of services 
Caretaker quality of life  

Not available, easy to 
collect: 

Mobility of bone functions 
 
Not available, difficult to 

collect: 
Use of traditional 

practitioners 
Access to and utilization of 

spiritual support 
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5. Discussion 

5.1 Key Findings 

This study identified 34 physical function-related data elements for TBI that providers 

considered contextually appropriate and valuable. There was a clear gap between perceived 

importance of data elements, with most elements reaching consensus as important by the expert 

team, and the feasibility of recording most elements, with few elements consistently recorded in 

the medical records. Major barriers to documenting these elements included workload, time, and 

lack of provider familiarity (especially with specific outcome measures). However, providers in 

focus group sessions indicated that most elements are being consistently assessed in daily 

practice, though not reliably documented. They expressed high levels of motivation to include 

this documentation in their daily workflow, if an efficient and standardized tool for 

documentation were available. 

5.1.1 Importance 

Among experts in the modified Delphi study, there was generally high consensus on the 

importance of these elements to understanding patient needs and outcomes. This consensus is 

expected, given the consistent use of many of these elements in international databases and the 

ICF.50,50,51,53,60 Data elements were considered important to various objectives from these experts’ 

perspectives, including improving clinical care, providing national surveillance, and informing 

policy changes. 

Experts agreed quickly on the importance of elements related to movement, mobility, and 

basic functionality. The additional elements suggested by experts for inclusion in the process 

reflected important aspects of the cultural landscape and resource accessibility in Uganda. The 

suggestions of two caretaker-related elements emphasize the critical role of caregivers and the 
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family in rehabilitation and post-discharge recovery, a finding also noted by multiple focus group 

participants. Several suggested elements related to service accessibility (distance from public 

facilities with rehabilitation, method of transportation to outpatient services, ability to pay for 

services, and accessibility of services) emphasize large perceived gaps in access to rehabilitation 

care, and the valuable role of discharge planning and coordinated care pathways in overall 

outcomes. While the purpose of this study was intended to focus mainly on physical function 

outcomes, providers felt strongly that elements related to service utilization and care pathways 

can have a large effect on outcomes, and should therefore be considered as well. Empirical data 

will help investigate the true impact of these factors on patient access to rehabilitation care. 

Collection of these identified elements can help inform quality care for TBI patients. 

Existing databases such as TBIMS and TRACK-TBI have enabled large-scale analyses of 

mortality, functional recovery, and clinical interventions. Studies performed from these databases 

follow patient cohorts to track TBI outcomes over time, or examine associations with a specific 

exposure.26,53,87 Data from TBI databases and registries is also used to investigate factors associated 

with survival to discharge in TBI patients, and evaluate effectiveness of specific medications and 

interventions.53,88 Inclusion of multidisciplinary elements, such as both neurosurgical and 

functional outcomes, in a TBI database, is important to understanding multidisciplinary care. 

Functional elements included in the TBIMS database have allowed for examination of 

rehabilitation efficacy as part of the care continuum,89 and correlating long-term functional 

outcomes with initial clinical presentation90. Combination of neurosurgical and functional 

outcomes enables more comprehensive evaluation of patient outcomes, and reflects the integrated 

care provided by a multidisciplinary team. 

For data collection and use to be successful, data elements identified as important will 

have to be standardized and operationalized. First, the type of data collected must be determined. 
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While qualitative data may provide rich details, quantitative data such as scales and outcome 

measures may be easier to standardize, analyze, and compare. Qualitative categorical data, such 

as classification by an existing list of possible injury locations, is also highly standardizable. 

Standardization of data elements using pre-specified categories and codes, such as ICD codes, is 

designed to enhance analysis and comparison abilities.91 Existing TBI databases collect almost 

entirely quantitative or categorical data.49,51,53 In addition, time points for data collection will need to 

be determined. Current studies often examine trajectories from admission to discharge, or from 

discharge to specified time points at follow-up. Performing these analyses relies on uniform data 

collection at these time points.25,26,28 Finally, uniform definitions of data elements to be collected 

must be developed and validated for use in this setting. Considering the types of data already 

available and assessments which can be done may help inform these definitions. 

5.1.2 Availability and Feasibility 

Some hospitalization descriptions were consistently documented, likely reflecting 

importance to provider workflow and/or institutional requirements for documentation. Other 

elements with highest levels of documentation were mostly related to specific structures and 

impairments, such as muscle power and control of movement. There were generally lower levels 

of documentation of more complex functional and task participation related elements. This may 

reflect more time-intensive assessments for these types of elements, or that daily activities of the 

care team are more likely to focus on structural and impairment-level elements. Providers noted 

that these elements may also be more frequently assessed at an outpatient level. Significant 

variability in documentation indicates that while certain aspects of functionality and mobility are 

routinely recorded, others are inconsistently included across patient files, possibly reflecting 

providers' individual documentation practices.  
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Many elements reviewed were documented inconsistently or not at all. This demonstrates 

a significant gap between expert-identified important priorities and in-practice clinical 

documentation. Comments from focus group participants suggest that use and recording of scales 

and tools is not systematic; it is dependent on the provider documenting, and on the severity of 

the patient. Providers in focus group sessions noted that they may only document elements when 

something is wrong; if it is observed to be normal, it is less likely to not be written down in the 

records. This suggests future tools may reduce cognitive load for providers by defaulting to a 

“normal” setting and allowing them to change this only if needed. This suggests that while certain 

standardized tools and scales are feasible for use in this context, they have not been integrated 

into standard, routine practice. Inconsistent and missing data significantly limits the usefulness of 

registries.92 Therefore, implementation plans will require consideration of barriers to 

documentation, and include quality review of documented data.  

The files reviewed did not reveal widely-recorded, standardized measures for almost any 

element. The majority of elements, when present, were recorded qualitatively. However, the 

occasional use of a relatively wide range of scales and tools may indicate the general feasibility 

and understanding of many assessment tools in this context, with constraints like time and 

workload limiting their consistent use and documentation among providers. Across LMIC 

settings, there is wide variation in use, type, and standardization of outcome measures and 

assessment metrics for rehabilitation needs and functional outcomes.93,94 This highlights that 

differences in resources and needs are reflected in the measurements and types of documentation. 

 Implementation of any standardized measures in practice will need to be done with 

consideration of provider expertise, available resources, and setting-specific barriers, as assessed 

in the focus group aspect of this study. Providers in focus group sessions felt that many of the 

discussed elements were part of the standard of care, and stated these elements were assessed in 
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current practice. However, most data elements are not currently documented. Despite these 

barriers, providers felt that most elements would be easy to document in their practice. 

Exceptions were mainly in the category “additional elements suggested by experts.” Providers 

were less certain of their ability to collect these elements, as they were more subjective, included 

sensitive topics, and may require follow-up collection after discharge or at other facilities. Data 

on social determinants of health can be difficult to collect from medical records, and requires 

significant standardization and refinement to extract.95 

Across groups, providers viewed electronic systems as having large potential to improve 

workflow and documentation. Providers also identified support from leadership, colleagues, and 

interdisciplinary knowledge-sharing as important facilitators. This underscores the team-based 

nature of TBI care,21 and highlights that a collaborative care team and strong communication will 

be critical to implementation efforts. 

5.2 Comparison to Global TBI Databases and Registries 

As of 2019, only 6 countries considered Low- or Middle-Income (LMICs) have an 

established registry or surveillance system which include elements related to traumatic brian 

injury, with few shared data elements among them.96 These findings likely underscore the 

existence of significant barriers to collection of standardized data elements in LMIC settings. 

Therefore, it is critical to develop context-specific datasets for collection, rather than directly 

adopting established, HIC-based datasets. Global evidence supports the need for country-specific 

sets of data elements which are validated, relevant, and realistic for the context and needs of the 

country.45,56 Using shared or common data elements contributes to the ability to standardize and 

compare data both within the country and internationally. However, despite consensus on 

importance, many of these elements may not be immediately feasible for collection in Ugandan 
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hospitals. Successful collection of these data elements will require intentional implementation 

planning and support. 

The proposed set of elements developed from this study combines elements from many 

sources, and also expands the dataset to include specifics of the context including care pathways, 

resources constraints, and emphasis on caregiver involvement. Although many elements were 

identified as important, the priority in implementing collection of the identified elements will 

hinge on feasibility over comprehensiveness. Findings from the medical records review and 

provider focus groups help indicate which elements will be most reasonable to include in a 

complete, but minimal, dataset. 

 
5.3 Implications and Future Directions 
5.3.1 Future Directions 

5.3.1.1 Registry Development Requirements  

In the process of health registry development, eight requirements have been identified.97 

This study has been primarily aimed at filling the requirements “determination of data elements.” 

Next steps in this process will involve planning for the seven additional identified requirements 

for registry development: implementation plan, adequate documentation, quality control 

procedures, case definition procedures, data collection and processing procedures, data access 

policy, and dissemination framework.97   

 In this process, the first aim will be to further explore implementation possibilities, as 

well as barriers and facilitators to this work, to develop an implementation plan. This will include 

other CFIR domains, such as the Outer Setting, including coordination with the Ugandan 

Ministry of Health. In a review of forty-five studies aimed at implementing health registries, low 

interest or motivation of stakeholders was identified as one of the most common barriers.98 

Therefore, understanding the motivation and interests of all involved stakeholders will likely be 
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critical to ensuring implementation success of this project. Implementation planning will also aim 

to pilot collection of these data elements in routine care. Providers in focus group sessions 

expressed the need for training, feedback, and trial periods of the element collection before full 

implementation.  These pilot studies will focus on developing adequate and efficient quality 

control and data collection and processing procedures. 

An additional priority consideration is storage and dissemination of this information. The 

current neurosurgical registry maintained by DGNN provides an ideal initial point of integration.58 

With data collection, transformation, and cleaning systems in place, the identified functional 

outcome elements can likely be included directly into this existing system. In addition, the 

Ugandan Ministry of Health currently maintains data on rehabilitation health service utilization 

through the countrywide Health Information Management System.57 As data collection expands to 

other hospitals and to long-term follow-up, integration into this system could be examined for 

feasibility; many providers expressed this possibility as desirable for streamlining their workflow 

and data availability. The future goal of this work includes national-level data collection. 

However, any expansion of data collection beyond MNRH and MRRH will also require 

validation of established data elements as feasible for collection at other facilities, such as at the 

district level.  

5.3.1.2 Long Term Outcomes 

Outside of the eight requirements, future steps will include expansion and scaling of data 

collection to additional domains and settings. First, the current study focuses on in-hospital 

documentation; future research will explore long-term, post-hospital documentation and methods 

of post-discharge data collection. Continued follow-up after discharge is important to both quality 

in-hospital discharge planning and long-term patient outcomes.99–101 In addition to well-known 

limitations in availability of follow-up care in LMIC settings,102 documentation at follow-up faces 
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additional constraints such as differing medical record systems and lack of standardized 

protocols, as discussed by providers in focus group sessions. Long-term follow-up outcomes in 

data registries often suffer poor data quality and significant missingness due to factors like loss of 

patients to follow-up103 and lack of routine collection procedures included in registry planning.104 

However, long-term follow-up and outcome tracking of neurosurgical outcomes for patients in 

Uganda is possible with methods such as phone surveys, and has been successfully implemented 

as part of past research.3,105,106 This lays the foundation for tracking of rehabilitation and functional 

outcomes, as well. 

5.3.1.3 Other Branches of Rehabilitation  

 Finally, this study focused on functional and physiotherapy outcomes in the hospital 

setting. However, quality care for patients with TBI requires significant collaboration among 

many providers and branches of rehabilitation, including behavioral, speech-language, and 

occupational therapy.21,24,107 Therefore, future work will aim to identify and incorporate elements 

related to other rehabilitation modalities. Future work will also aim to assess implementation 

domains for collection of these elements over the long term, including post-discharge and out-of-

hospital outcomes. 

 
5.3.2 Health Systems and Policy Implications  
 

This study provides a starting point for integration of these elements into the existing 

database of neurosurgical patients at MRRH and MNRH. This, in turn, provides a baseline for 

future wider, national-level registries. The long-term goal is to integrate long-term tracking of 

functional outcomes into the Rehabilitation Health Information System, to inform new policies 

and innovations for systems-level care delivery. Next steps to this goal will include 

standardization and development of data architecture. The exact format and system used for data 

architecture will need to be determined and built. In addition, the exact data to be collected will 
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be determined. This will include further refinement of the developed data set, addressing 

missingness in medical records, and development of tools which can be used to collect data. 

Results of this study therefore support future work which aligns directly with the 

Ugandan Ministry of Health priorities. The 2023 Systematic Assessment of Rehabilitation 

Situation (STARS) in Uganda reported that currently, without strong rehabilitation data, it was 

impossible to make evidence-based policy decisions.108 The integration of rehabilitation data into 

broader health information systems has been identified as a key priority. The Ministry of Health 

has integrated rehabilitation health service utilization indicators into the countrywide Health 

Information Management System,(59) and targets next steps to include disease-specific outcomes 

and data. A minimal data set of elements of functional outcomes for TBI patients would fit 

perfectly into this goal, if standardized at a national level. 

The availability of functional outcome data for TBI patients will also be important for 

policy advocacy and improved resource allocation for rehabilitation. Globally, healthcare 

registries have been important to policymaking. Quality registry data can supply policymakers 

with decision-making information, such as regional comparison data.109  A systematic review 

found trauma registries to be an important policymaking tool in multiple domains, including 

quality of care, injury prevention, understanding of socioeconomic effects, and research quality 

improvement.110 In the the United Arab Emirates (UAE), analysis of data collected in a trauma 

registry at as early as six months after initiation was useful to trauma research and prevention 

efforts.111 

Many providers in the focus group sessions expressed excitement for the possibility of 

using generated data to make more informed systems-level decisions. They felt this data will help 

demonstrate the importance of their work and advocate for supportive policies. This hope is 
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supported by previous research, which has identified implementation of standardized 

neurotrauma registries in LMIC settings as critical for capacity building.56 

Finally, standardized national data collection on neurotrauma allows for data sharing, 

collective learning, and international comparison and collaboration among governments and 

healthcare systems.112 Implementation and scaled collection of these data elements can position 

Ugandan rehabilitation systems to work together, teach, and learn from the rehabilitation system 

of other countries. Principles of data sharing, such as FAIR, will inform development of this 

collection system with data stewardship in mind, to ensure collaboration among systems is 

possible.113 

 
5.3.3 Clinical Practice Implications 
 

Providers in focus group sessions were enthusiastic about the potential benefits to their 

practice from collecting these data elements. They noted that routine, standardized data collection 

would support their work by improving patient handoffs, facilitating multidisciplinary 

communication among the care team, and supporting discharge planning and follow-up support. 

They also felt it would improve their own skills and knowledge. Standardized collection of these 

elements can also help improve the visibility and emphasis on importance of physiotherapy 

within the TBI care team. 

Providers identified time and workload as major barriers to documentation. Therefore, it 

will be critical to ensure documentation of these elements does not overburden providers or 

increase workload, especially to ensure that quality of care is not compromised for TBI patients. 

This study aimed to identify the minimum necessary elements to collect in this population, and 

suggests that only those elements identified as important are included in data collection. 

Development of a streamlined, standardized tool to collect these elements was identified as an 

important next step in implementation. The use of technological aids like pre-filled text and 
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documentation reminders in the online system may help make this work manageable and easy 

within providers’ workflow.  

Clinical implementation will include the standardization of language and collection 

measures. Adaptation and integration of outcome measures into practice is desirable. However, 

few outcome measures have been validated for use in the Ugandan context, and providers 

expressed low levels of familiarity and comfort with these tools. Validation and adaptation of 

outcome measures (including functional, global, quality of life, and patient-reported outcomes) 

will be a valuable step in implementing and standardizing data collection. Functional and 

physiotherapy-related outcome measures are often not validated in LMIC settings, and many may 

contain elements which are not relevant or appropriate to assessment in these settings.114,115 A study 

in Nepal sought to identify specific barriers to outcome measure use in LMICs, finding that 

challenges in ability to follow up with patients, organizational/institutional culture, varying local 

languages, and lack of time for providers made use of outcome measures especially difficult.116 

Patient-reported outcome measures may require additional adaptation and consideration of factors 

like literacy levels and technology availability for adaptation to LMIC settings.117 However, 

despite the potentially work-intensive process of adaptation and adoption, outcome measures 

provide a standardized measure of patient outcomes, yielding high-quality surveillance data, and 

their implementation in this setting would be a valuable addition to future surveillance system 

development and data collection. 

 
5.4 Methodological Strengths & Limitations 
5.4.1 Strengths 
 

The modified Delphi process included representativeness of multiple experts beyond 

physiotherapists, Having multiple providers involved in functional recovery of the patient, 

researchers utilizing the information for academic insight, and data managers with knowledge of 
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how general or granular to shape data elements for database inclusion ensured a broad perspective 

was captured. Additionally, a very high response rate of 100% in rounds 1 and 3 and 90% in 

round 2 was attained with asynchronous data collection.  

 
The mixed-methods design included in the study allowed for investigation of the data 

elements from multiple perspectives and modalities. The pluralism resulting from mixed methods 

research is not only associated with improved study rigor and quality,118 but also addresses various 

aspects of implementation. The parallel convergent design both identified a moderate to low 

availability of data and elucidated why it existed. Operationalized definitions of elements allowed 

a systematic approach to data collection, while allowing quantitative or qualitative data to be 

reviewed for availability maintained a wide opportunity to find the data available in the files, 

better reflecting observations made in practice. Though not generalizable to all regional referral 

hospitals due to availability of neurosurgery departments, the two locations used for the mixed-

methods study provided information about this data at both a national and regional hospital level.  

In addition, strong local engagement and community involvement grounds the results of 

this study in the target context of these hospitals. Methodology including additional suggested 

elements from experts during the modified Delphi process and significant involvement from local 

collaborators supports regional relevance and acceptability. Patient and public involvement 

ensured all questions were presented in a way that represented the constructs used and was 

understandable to the local clinical team. Engagement of experts and knowledge-users throughout 

the process ensures that real priorities and relevance is reflected, and makes results of this 

research better positioned to be incorporated into development of standardized data elements, and 

creation of a data pipeline in the future.  
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5.4.2 Limitations 

This study was conducted at two referral-level hospitals (MNRH and MRRH). Findings 

from these settings may not be perfectly generalizable to other level hospitals, such as district-

level hospitals and community health centers, especially when considering the limited availability 

of rehabilitation providers at these facilities. A smaller Delphi sample size and only partial 

attendance at the final consensus meeting may limit strength of consensus and reproducibility. In 

the medical record review, retrospective methods were used. The sample was also taken over a 

set time period to represent 10% of the year, rather than randomly selecting 10% of records from 

over a year. Seasonal variability in injury patterns and staffing may limit reproducibility over 

time. In the focus groups, only indirect/prospective measures of feasibility were used; providers 

were asked to reflect on what they believed would make collection of these elements easy and 

difficult, but confirmation of these factors will require future pilot testing. Focus group sessions 

may also have been affected by potential social desirability bias, as multiple providers who work 

closely as a team were brought together to discuss their opinions. In examining outcome 

measures, only categories of outcome measures could be assessed, as the majority of specific 

outcome measure scales and tools are not yet validated or adapted to the Ugandan context. If not 

accounted for in future studies, these limitations may lead to misestimation of feasibility and 

applicability of these elements in this context. Future studies involving broader facility types, 

wider involvement of interested parties, pilot testing, and validation of tools and outcome 

measures in the Ugandan context will help address these concerns. 
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6. Conclusion 
This work takes the first steps towards the development of a registry including functional 

outcomes for patients with TBI in Uganda, which will be critical for advancing rehabilitation 

research, practice, and policy. The importance of elements was first established by expert 

consensus. Then, availability was investigated with a review of medical records, and barriers and 

facilitators to their collection were explored through interviews and focus groups with providers. 

Although many elements identified as important had limited availability in medical records, 

providers felt that these elements were frequently already assessed, and could be easily 

documented with standardized collection tools. Future work will focus on standardizing data 

element collection by determining data type, timing of collection, and defining possible values. 

Other dimensions of registry development, and expansion of the registry data to include long-

term follow-up and other rehabilitation dimensions, will also be targets of subsequent research. 
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Appendix A: Medical Record Review Data Dictionary 

Table A.1 Terms Used in Survey 
 

Term Definition Examples 

Qualitative • Data or observations that describe characteristics or qualities (not 
numeric values) 

• Focuses on descriptions or narratives of things like movement or 
function 

• May be subjective and based on observation or clinician judgment. 

• “Knee has difficulty moving.” 
• “Shoulder subluxation 

observed.” 
• “Increased tone in right upper 

limb.” 

Quantitative • Data or measurements expressed in numbers 
• Focuses on measurable quantities (strength grades, scores for 

reflexes, degrees of motion) 

• “Shoulder flexion 90°.” 
• “Quadriceps strength 3/5 on 

MMT.” 
• “Reflexes graded 4+.” 

Scale • A standardized or structured system which quantifies a clinical 
outcome or a patient characteristic 

• Provides a measurement value (usually numeric; could be 
categorical) 

• Manual Muscle Testing 
(MMT) scale 

• Glasgow Outcome Scale 
(GOS) 

• Ashworth Scale  
• Reflex grading scale (0–4+) 

Outcome 
measure 

• A specific tool, test, or instrument that assesses a characteristics of 
a patient (like functional status or change in status over time) 

• May evaluate effectiveness treatments or track recovery 

• Mayo-Portland Adaptability 
Inventory-4 (MPAI-4) 

• Disability Rating Scale (DRS) 
• Glasgow Outcome Scale - 

Extended (GOS-E) 
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Table A.2 Elements in Survey 
 

Element Name Definition or details (ICF) Body 
structures 

included (if 
applicable) 

Defined as present in 
record if: 

Examples or key 
words 

Mobility of joint 
functions 

Functions of the range and ease 
of movement of a joint 

Joints: knee, 
elbow, hip, 
shoulder, wrist, 
ankle, etc. 

• “Joint mobility” is 
explicitly mentioned 

• OR spasticity, rigidity, or 
paralysis affecting a joint 
is mentioned 

• OR range of motion 
(ROM) including active, 
active assist, or passive 
(AROM, AAROM, 
PROM) is measured 

• OR ease of movement of 
any joint (e.g., “knee,” 
“elbow”) is described. 

Example:  
• “Knee has 

difficulty moving.” 
• “Restricted ROM 

in shoulder” 
• Right or Left 

hemiplegia 

Stability of joint 
functions 

Functions of the maintenance 
of structural integrity of the 
joints 

Joints: knee, 
elbow, shoulder, 
hip, wrist, ankle, 
etc. 

• “Joint stability” is 
explicitly mentioned 

• OR integrity of any joint 
(e.g., “elbow unstable,” 
“knee gives way”) is 
described. 

• OR neuromuscular 
deficits that cause 
buckling, muscle 
weakness, or poor 

Example:  
• “Elbow is 

unstable.” 
• “Shoulder 

subluxation”  
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structural integrity causing 
displacement is described 

Mobility of bone 
functions 

Functions of the range and ease 
of movement of the scapula, 
pelvis, carpal and tarsal bones 

Bones: scapula, 
pelvis, carpal 
bones, tarsal 
bones 

• “Bone mobility” is 
explicitly mentioned 

• OR movement of these 
specific structures: 
scapula, pelvis, carpal 
bones, tarsal bones is 
described. 

Example: 
• “Pelvis has 

restricted 
movement.” 

 
Does NOT include joint 

mobility (e.g. elbow, 
knee)  

Muscle power 
functions 

Functions related to the force 
generated by the contraction of 
a muscle or muscle groups 

All skeletal 
muscles: biceps, 
deltoid, 
hamstrings, etc. 

• “Muscle strength” or 
“power” is explicitly 
mentioned 

• OR any description of 
reduced or increased force 
generation by muscles. 

• OR hemiplegia or 
paralysis mentioned 

• OR manual muscle testing 
(MMT) included 

Example: 
• “Weak grip 

strength,” 
• “quadriceps 

strength 3/5.”  

Muscle tone 
functions 

Functions related to the tension 
present in the resting muscles 
and the resistance offered when 
trying to move the muscles 
passively 

All skeletal 
muscles: biceps, 
deltoid, 
hamstrings, etc. 

• “Muscle tone” is explicitly 
mentioned 

• OR tone-related terms 
such as: dystonia, atonia, 
spasticity, myotonia, 
paramyotonia, hypertonia, 
hypotonia, flaccidity, or 
rigidity are described. 

Example: 
• “Increased tone in 

right upper limb,” 
• “spastic 

quadriceps.” 
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Muscle endurance 
functions 

Functions related to sustaining 
muscle contraction for the 
required period of time 

All skeletal 
muscles: biceps, 
deltoid, 
hamstrings, etc. 

• “Muscle endurance,” 
“muscle impersistence,” 
“myasthenia gravis” or 
“fatigability” is explicitly 
mentioned 

• OR ability to sustain 
effort or tendency to 
fatigue is described. 

Example: 
• “Unable to 

maintain posture 
for more than 30 
seconds,” 

• “fatigues quickly 
during activity.”  

Motor reflex 
functions 

Functions of involuntary 
contraction of muscles 
automatically induced by 
specific stimuli 

Muscles and 
nerves involved 
in reflex arcs: 
biceps, triceps, 
patella, Achilles 

• “Reflex” or “reflexes” 
explicitly mentioned 

• OR description of 
automatic muscle 
contraction following 
stimulus. 

• OR "hyporeflexia" or 
"hyperreflexia" or grading 
for reflexes (0 to 4+) 
noted 

Example: 
• “Patellar reflex 

absent,” 
• “Hyperreflexia in 

right leg.” 

Involuntary 
movement reaction 
functions 

Functions of involuntary 
contractions of large muscles or 
the whole body induced by 
body position, balance, and 
threatening stimuli 

ICF inclusions: 
balance 
reactions, 
body adjustment 
reactions, 
defensive 
reactions, 
functions of 
postural 
reactions, 
righting 
reactions, 

• “Postural reactions,” 
“balance reactions,” or 
“protective responses” are 
described. 

• OR mention of 
retropulsion or leans  

• OR any balance 
assessment noted 
including sitting balance, 
standing balance, standing 
on different surfaces, 

Example: 
• “Loss of protective 

extension,” 
• “Abnormal 

righting reactions.” 
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supporting 
reactions 

dynamic balance during 
reaching, etc. 

Control of 
voluntary 
movement 
functions 

Functions associated with 
control over and coordination 
of voluntary movements 

 
• “Motor control,” 

“coordination,” or 
“control of movement” is 
described.  

• OR ataxia is mentioned 
• OR movement illnesses 

such as Parkinson's 
disease are recorded 

Example: 
• “Impaired 

coordination in 
right hand,” 

• “Difficulty 
initiating voluntary 
movement.”  

Involuntary 
movement 
functions 

Functions of unintentional, 
non- or semi-purposive 
involuntary contractions of a 
muscle or group of muscles 

 
• “Involuntary movement,” 

“tremor,” “chorea,” “tics,” 
or “myoclonus” 
described.  

• OR movement illnesses 
such as Parkinson's 
disease or a movement 
disorder are recorded 

Example: 
• “Resting tremor 

noted in left hand.” 

Gait pattern 
functions 

Functions of movement 
patterns associated with 
walking, running, or other 
whole-body movements 

 
• “Gait,” “walking pattern,” 

or specific gait 
characteristics described. 

• OR any of the following 
terms are included: 
freezing gait, 
trendelenberg, heel strike, 
drop foot, hip hiking, knee 
hyper extension when 
walking, scissor gait 

Example: 
• “Antalgic gait,” 
• “Ataxic gait,” 
• “Limping when 

walking.” 
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Sensations related 
to muscles and 
movement 
functions 

Sensations associated with 
muscles or muscle groups of 
the body and their movement  

 
• “Proprioception,” 

“position sense,” 
“neuropathy” or 
“movement sense” 
described. 

• Sensations related to 
muscle and joint 
movement functions are 
described 

Example: 
• “Impaired 

proprioception in 
left ankle,” 

• “Unable to detect 
limb position.” 

Changing and 
maintaining body 
position 

Includes: changing basic body 
position, maintaining body 
position, and transferring 
oneself 

 
• Mentions of sitting up, 

standing, rolling, or 
transferring positions.  

Example: 
• “Requires 

assistance to sit 
from supine, 

• “Unable to 
maintain upright 
posture.” 

Carrying, moving, 
and handling 
objects 

Includes: lifting and carrying 
objects, moving objects with 
lower extremities, fine hand 
use, hand and arm use, and fine 
foot use 

 
• Mentions of reaching, 

grasping, lifting, carrying, 
manipulating objects.  

Example: 
• “Difficulty 

grasping small 
items,” 

• “Unable to lift 10 
kilograms 
overhead.” 

Walking and 
moving 

Includes: walking, going up and 
down stairs, moving around, 
moving around in different 
locations, and moving around 
using equipment 

 
• “Ambulation,” “walking,” 

“mobility,” or “use of 
assistive devices” 
described.  

Example: 
• “Walks 20 meters 

with walker,” 
• “Requires 

assistance to climb 
stairs.” 
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Moving around 
using 
transportation 

Includes: using transportation, 
driving, riding motorcycles, 
riding bicycles, or riding 
animals for transportation 

 
• Mentions of driving, 

transferring to/from a 
vehicle, or use of public 
transport.  

Example: 
• “Able to transfer 

into car 
independently,” 

• “Requires 
assistance for 
transportation.” 

Undertaking a 
single task 

Carrying out simple or complex 
and coordinated actions related 
to the mental and physical 
components of a single task, 
such as initiating a task, 
organizing time, space and 
materials for a task, pacing task 
performance, and carrying out, 
completing, and sustaining a 
task 

 
• Mentions of initiating, 

organizing, or completing 
a single task. 

Example: 
• “Unable to 

complete dressing 
task without 
cueing,” 

• “Able to eat 
breakfast 
unassisted,” 

• “Difficulty 
completing daily 
tasks” 

Undertaking 
multiple tasks 

Carrying out simple or complex 
and coordinated actions as 
components of multiple, 
integrated and complex tasks in 
sequence or simultaneously 

 
• References to multitasking 

or managing more than 
one action at once. 

• References simultaneous 
walking and word-finding 
or walking and talking 

Example: 
• “Difficulty 

cooking while 
talking,” 

• “Unable to walk 
and carry object 
simultaneously.” 

Carrying out daily 
routine 

Carrying out simple or complex 
and coordinated actions in 
order to plan, manage and 
complete the requirements of 

 
• Mentions of scheduling, 

managing time, or routine 
self-care. 

Example: 
• “Needs reminders 

to complete 
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day-to-day procedures or 
duties, such as budgeting time 
and making plans for separate 
activities throughout the day 

o Bathing, grooming, 
dressing, toileting, 
feeding themself, or 
any other self care 

morning hygiene 
routine.” 

Follow-up date Date of scheduled follow-up 
appointment or reassessment 

Does not have to 
include 
disposition or 
plans, just date. 

• Explicitly listed as a date 
or described 

Example: 
• “Follow-up in 2 

weeks” 

Rehospitalization Readmission to hospital 
following discharge 

 
• Record mentions 

readmission after 
discharge.  

Example: 
• “Readmitted for 

wound infection.”  

Discharge 
destination 

Location where patient is 
discharged to 

 
• Explicitly noted Example: 

• “Home,” 
• “Rehab facility,” 
• “Nursing home” 

Disposition after 
discharge 

Outcome or plan after 
discharge (home care, 
outpatient rehab, etc.) 

 
• Description of post-

discharge plan. 
• Describes plans for home 

PT, home OT, outpatient 
PT, outpatient OT, speech, 
etc. also include 
psychiatry, or any service 

Example: 
• “To continue 

outpatient therapy 
3x/week.”  

Length of stay Duration of inpatient admission 
 

• Start and discharge dates 
or total days of admission 
recorded 
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Global Outcome 
Measures  

Global Outcome Measures 
provide information on a 
patient’s overall level of 
functioning and recovery. 

 
• Any of the following 

outcome measures are 
explicitly included: 

o Disability Rating Scale 
(DRS) 

o Mayo-Portland 
Adaptability Inventory-
4 (MPAI-4) 

• OR an outcome measure 
or scale fitting this 
description or labelled as a 
“global outcome measure” 
is assessed 

 

Quality of Life 
Outcome Measures 

Quality of Life Outcome 
Measures provide information 
on a patient’s perceived 
physical, psychological, and 
social well-being in relation to 
their health condition and its 
treatment.  

 
• Any of the following 

outcome measures are 
explicitly included: 

o Quality of Life in 
Neurological Disorders 
(Neuro-QOL) 

o Traumatic Brain Injury - 
Quality of Life (TBI-
QOL) 

o Quality of Life After 
Brain Injury (QOLIBRI) 

o Satisfaction with Life 
Scale (SWLS) 

• OR an outcome measure 
or scale fitting this 
description or labelled as a 
"quality of life outcome 
measure” is assessed 
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Physical Function 
Outcome Measures 

Physical Function Outcome 
Measures provide information 
on a patient’s ability to perform 
everyday activities that require 
physical capability, such as 
mobility, strength, endurance, 
and self-care. 

 
• Any of the following 

outcome measures are 
explicitly included: 

o Short Form 12- Item 
Health Survey (SF-12) 

o Short Form 36-Item 
Health Survey (SF-36) 

o Balance Error Scoring 
System Modified 
(BESS-Modified) 

• OR an outcome measure 
or scale fitting this 
description or labelled as a 
"physical function 
outcome measure” is 
assessed 

 

Functional 
Independence 
Measure (FIM) 

The Functional Independence 
Measure is an outcome measure 
assessing multiple elements 
related to a patient's physical 
function and daily living. It is a 
combined measure of physical 
function, including measures of 
mobility, self care, and 
cognition. 

 
• The Functional 

Independence Measure 
(FIM) is assessed and 
included in the record 

 

Patient-Reported 
Outcome Measures 

Patient-Reported Outcome 
Measures can relate to physical 
function, quality of life, or 
global outcomes. 
 

 
• Any of the following 

outcome measures are 
explicitly included: 

o Satisfaction with Life 
Scale (SWLS) 
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These measures emphasize the 
patient's own feelings and 
perspective.  

o Quality of Life in 
Neurological Disorders 
(Neuro-QOL) 

o Balance Error Scoring 
System Modified 
(BESS-Modified) 

• OR an outcome measure 
or scale fitting this 
description or labelled as a 
"patient- reported outcome 
measure” is assessed 

Caretaker quality of 
life 

The overall quality of life of the 
caregiver(s) of a patient, 
including emotional, physical, 
and social well-being, as well as 
strain or stress associated with 
caregiving.  

• Documentation of caregiver 
stress, burden, fatigue, or 

• Mention of changes in 
quality of life associated 
with caregiving duties. 

 
 
• Caregiver strain 
• Caregiver burden, 
• Impact on daily life 
• Stress from 

caregiving 
• Caregiver Strain 

Index (CSI) 
• CarerQoL 

Caretaker ability to 
provide care 

The caregiver’s capacity, 
knowledge, and confidence to 
perform necessary care tasks 
safely and effectively while 
maintaining their own health 
and well-being.  

 

• Caregiver preparedness, 
competence, or ability to 
manage patient’s needs is 
mentioned 

• Preparedness for 
Caregiving Scale 
(PCS) 

• Caregiving 
Competence Scale 
(CCS) 

• Confidence to 
provide care 

• Caregiving skills 
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• Ability to manage 
mobility needs. 

Distance from 
public facilities with 
rehabilitation 

The distance between the 
patient’s residence and the 
nearest rehabilitation facility or 
hospital offering rehabilitation 
services  

• Patient’s address or 
residence is documented 

• Distance to facility is 
documented 

Patient’s address is on file, 
OR: 
• Distance to 

rehabilitation 
• Kilometers to 

facility 
• Nearest rehab center 
• Travel time to 

hospital  

Method of 
transportation to 
outpatient services 

Describes the mode of 
transportation the patients uses 
to access rehabilitation or 
outpatient care (may include 
whether assistance from another 
person is required)  

• Transportation mode is 
documented (walking, 
public transport, motorbike, 
car) 

• Need for family/caregiver 
assistance in transport is 
mentioned 

• Walks to clinic 
• Requires family 

member for 
transport 

• Uses taxi, 
motorbike, 
ambulance. 
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Ability to pay for 
services 

Patient and/or family’s capacity 
to afford rehabilitation or related 
healthcare costs.   

• Financial hardship, payment 
difficulties, or funding 
sources for healthcare are 
documented. 

• Unable to afford 
care 

• Financial strain 
• Missed sessions due 

to cost 
• Out-of-pocket 

payments. 

Accessibility of 
services 

Physical and/or logistical 
accessibility of rehabilitation 
services (proximity, 
appointment availability, ease of 
scheduling)  

• Mentions of barriers to 
attending rehabilitation, 
ease of accessing 
appointments, or facility 
accessibility 

• Difficult to get 
appointment 

• Clinic far away 
• Transport barrier 
• Limited availability. 

Access to and 
utilization of 
spiritual support 

Patient’s ability to access 
desired spiritual or religious 
resources and/or level of 
satisfaction with spiritual well-
being. 

 

• Spiritual/religious needs or 
supports are documented. 

• Faith-based support 
• Spiritual care 
• FACIT-Sp 
• Spiritual Needs 

Questionnaire 
(SpNQ) 

• Religious counseling 
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Use of traditional 
practitioners 

Describes the patient’s use of 
traditional healers for treatment 
(can be in addition to or in place 
of rehabilitation providers)  

• Use of herbalists, traditional 
healers, or other similar 
practitioners is mentioned 

• Traditional healer 
• Herbal medicine 
• Bone setter 
• Spiritual healer 
• Indigenous 

practitioner 
*Some included examples and indicators of presence were developed with brainstorming support from artificial intelligence (OpenAI. (2026). 
ChatGPT (GPT-5)). All content was thoroughly reviewed, revised, and edited by the research team. This table was confirmed and approved by 
expert physiotherapists and Ugandan stakeholders for validity and applicability in the Ugandan setting. 
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Appendix B: Focus Group Questions 
 

Topic Questions and probes 

Documentation 
CFIR: Inner Setting - Structural Characteristics 
(Physical Infrastructure; Information Technology 
Infrastructure) 

How may the existing system of documentation (physical systems, technology used, 
chart layout, etc.) influence your ability to record these data elements?  

Workload 
CFIR: Inner Setting - Structural Characteristics - 
Work Infrastructure; 
Compatibility 

How does your current workload and time availability affect documentation?  

How could documentation of these elements be made easier/more efficient within 
your workflow? 

Organizational factors 
CFIR: Inner Setting - Structural Characteristics - 
Work Infrastructure; 
Relational Connections 

What organizational factors, such as staffing and support from leadership, may impact 
your ability to collect these data elements, and how would they impact 
documentation? 

Resources 
CFIR: Inner Setting - Available Resources 

Are there other resources that currently help support documentation? If so, what are 
they?  

How could these resources support documentation of these specific data elements?   

Individual Experience: Workflow 
CFIR - Individuals - Innovation Deliverers 

How might the documentation process for these elements be adapted to better fit your 
current practice? 
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Individual Motivation 
CFIR - Individuals - Motivation 

In what ways do you feel the documentation of these data elements may be valuable 
or challenging to your practice? For example, do you see potential benefits to your 
patients in documenting these elements? 

How motivated do you feel to include documenting these data elements in your 
current practice? 

Training and Knowledge 
CFIR: Inner Setting - Access to Knowledge & 
Information 

How confident do you currently feel with documenting these data elements?  

What training would you need to feel confident documenting this data?  

Implementation Process 
CFIR: Implementation Process - Assessing Needs; 
Tailoring Strategies 

What would an ideal implementation process look like for introducing these new data 
elements into current documentation practices? 

What initial steps or supports would help you prepare for implementing this new 
documentation? 

Implementation Feedback 
CFIR: Implementation Process - Reflecting & 
Evaluating 

During the process of implementation, the research team would want to check in on 
how things are going. 

 
What would be your preferred way to give feedback on the process of implementing 
this data documentation? (For example, surveys, reflection groups, feedback during 
the process, feedback after the process, etc.) 

Implementation Context: Transition to Online 
Medical Records  
CFIR: Implementation Process - Assessing 
Context 

How may the implementation process for documentation of these elements be helped 
or hindered by the transition from paper to online medical records?  
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Appendix C: Modified Delphi Process Final Consensus Meeting Notes and Results 
 

Table C.1 Final Consensus Meeting Notes and Discussion Points 
 

Element Importance Unimportance Comments 

Mobility of bone 
functions  

• Both the scapula and pelvis 
contribute to gross motor mobility 
of limbs and the trunk.  

• The pelvis contributes to central 
trunk stability 

• Carpal bones are critical to grip 
strength  

• Bone functions may not be significantly 
related to post-TBI mobility concerns 

• Isolated smaller bones, like tarsal bones, 
may not be relevant or attached to TBI 
etiology 

• May want to divide importance 
by large bone structures 
(pelvis, scapula) vs. small 
(carpal, tarsal) 

Motor reflex 
functions 

• Hyperreflexia, for example in the 
Achilles, could significantly 
affect the patient’s movement or 
gait 

• While reflexes may help understand the 
patient’s mobility and mobility dysfunction, 
general information  related to gait and other 
mobility  is already in the list of important 
elements and can be documented at a 
national registry level without detailed 
assessment points like reflexes Tracking 
small assessment details  like this may be an 
unnecessary workload to clinicians 

• While important to document in individual 
practice, may not be critical to track at a 
national level 

• No comments 

Involuntary 
movement 
functions 

• May affect functional mobility 
including  gait abnormalities 

• Can help in classification of 
injuries/TBIs and suggest parts of 
brain affected 

• May be more relevant to movement 
disorders such as Parkinson's, and less 
important for TBI 

• Many of the important points related to gait 
and movement can be documented at a 
national registry level with other elements 
already included, such as gait and mobility. 

• No comments 
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• Posttraumatic tremors are 
possible and may relate to a 
patient’s mental health outcomes 

Tracking small parts like this may be 
unnecessary workload 

Use of 
traditional 
practitioners 

• Bone setters may focus on 
massage, fractures, and other 
complications. This practice may 
be a different focus than PT 
services and is also important to 
understand. 

• It is very important to understand 
when patients start to receive 
services, and which services they 
seek first, as it can significantly 
affect their specific injury-related 
outcomes. 

• Patients who see a traditional 
practitioner may not have time or 
resources to see additional 
professionals such as PTs. 

• Use of these practitioners is very 
prevalent and should be tracked 
and understood. 

• Use of traditional practitioners 
can indicate lack of trust in the 
health system alone. 

• It is important for health 
providers to know how frequently 
their patients are also seeking 
traditional healers or additional 
similar care. 

• Some patients may not reveal their use of 
traditional practitioners. 

• This information may be important for 
practitioners when taking individual 
histories, but it may not be critical at a 
national level 

• Question: Is it important to 
understand utilization of these 
services? 

Caretaker 
quality of life 

• The caregiver is important in 
yielding physical therapy results 
for the patient, as a caregiver who 

• No comments • Note that caregiver ability to 
provide care has already been 
included as a separate element. 
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can help with instructions from 
PT and help with patient’s 
rehabilitation tasks is crucial to 
recovery, especially as PTs have 
very limited time with patients 
compared to the healthcare 
professionals 

• Caregivers with a good quality of 
life will likely be able to better 
complete caregiving and 
rehabilitation tasks with the 
patient, and this situation can 
have a large bearing on outcomes. 

• In PT experiences, caregivers 
very strongly affect patient 
outcomes  

This element relates to the 
caregiver’s own wellbeing. 

Method of 
transportation 
to outpatient 
services  

• Patient transportation is directly 
related to access to services; for 
example, it is important to know 
how patients residing very far 
from the services are accessing 
these services 

• This sort of data is important to 
advocacy and lobby purposes, 
which may support social 
protection for injured patients 
who have limited access to 
services 

• This element could tell us a lot at 
the public health level about 
disparity in access to care; for 
example, if many patients only 
reach services by taxi, we may 

• No comments • No comments 
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conclude that patients who cannot 
afford taxi cannot access services 

Access to and 
utilization of 
spiritual support  

• Some patients may seek recovery 
through spiritual methods such as 
prayer, instead of physical 
therapy or other rehabilitation 
services. Clients may associate 
injury with a spiritual issue and 
seek spiritual solutions, rather 
than physical. 

• This element is likely more important to 
include as related to behavioral or mental 
health outcomes, not physical function. 

• Question: Is this element 
important to patient  outcomes 
related specifically to physical 
functions, or would this 
element be a more important 
element to consider in regards 
to mental health or other 
therapeutic services? 

• This question may be vague, as 
spiritual support encompasses 
many dimensions. To include 
it, it may require additional 
consideration and need to be 
broken down into component 
parts. 
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Table C.2 Final Consensus Meeting Votes 
 

Element Yes 
votes 

No 
votes 

Result Comments 

Mobility of bone functions  15 5 Undecided/ 
Possibly 
important 

 

Motor reflex functions 17 3 Important Can be useful in localizing the injury to a particular nervous 
system part and in predicting the prognosis 

Involuntary movement 
functions 

17 3 Important 
 

Use of traditional 
practitioners 

10 10 Undecided/ 
Possibly 
important 

 

Caretaker quality of life  15 5 Important 
 

Method of transportation to 
outpatient services 

18 2 Important 
 

Access to and utilization of 
spiritual support 

11 9 Undecided/ 
Possibly 
important 

The knowledge about what traditional practice used will guide the 
patient education and enhance treatment adherence especially at 
home 
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Appendix D: Categorization of Elements 
 

Category Bone and muscle 
functions 

Movement functions Daily life and 
mobility 

Hospitalization 
descriptions 

Outcome measures Additional 
elements 

Description Related to the 
movement and 
functions of 
structures (bones, 
joints, and muscles) 

Control and coordination 
of voluntary and 
involuntary body 
movements, posture, 
reflexes, and gait 

Abilities required 
to move around 
and perform 
everyday 
activities  

Clinical and 
administrative details 
of a patient’s hospital 
stay 

A specific tool, test, or 
instrument used to assess a 
patient’s functional status or 
change over time 
 
These are standardized 
instruments which 
typically integrate multiple 
variables into a single score 
or domain 

Other elements 
suggested by 
experts for 
inclusion 
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Appendix E: Select Illustrative Quotes from Focus Group Participants 
 

 Barriers Facilitators 

Documentation 
system  

"I think we are confident to document [these elements], it 
is just with the overwhelming workload, we may need 
reminders." 
 
"We're getting used to it, so I can't think of it as a 
hindrance anymore" 

Workload 

"Neurosurgery is a very busy discipline ... you may not have ... all the 
time to write everything you want to write in the system." 
 
"The biggest hindrance to documentation is the workload and time." 
 
"Documentation is very important. To me, really, what has been 
presented in this documentation should have appeared all as it is. The 
question is, how will I manage this documentation with the number of 
patients that I am going to see?" 
 
"The biggest barrier to documentation is the time." 

"[When typing] you take one minute looking for 'Q,' you 
take another minute looking for 'L' ... it's going to take a 
century ... However, if there are dropdowns, it can make 
work very easy." 

Organizational 
factors  

"There's no doubt that ... the leadership has to support 
this; they have to agree ... you can't collect data without 
them approving that." 
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Resources 

"There are very few computers. You find that people are lining up to 
just get a computer to record, so if you know that there is a possibility 
of failing to access the computer to record, then you are forced to record 
everything on your paper, waiting when your turn will come to put 
everything in the system ... they feel as if they are doing double work."  

Individual 
experience: 
workflow  

"These are not really new elements. These are things we 
have been doing." 
 
"I think I can document them very well ... same 
examination we do, same history we take." 
 
"If this process [of documentation] is made available -- 
easily accessible -- by everyone, and it is clear, 
understandable, and time friendly, I think it can easily fit 
in the current practice." 

Motivation 
"Even right now, sometimes we choose not to record [on] patients 
because it's taking too much time."   

"I'm highly motivated, and I look forward to it." 
 
"The motivation levels are definitely high" 
 
"I think it's a good practice; something that I would really 
love to do, if I have the necessary resources and the 
time." 
 
"These are absolutely very good elements to include in 
our practice ... if you can get a feasible way of doing it, 
that will be very wonderful." 
 
"These are very good steps in improving our system ... 
this is where I want to go" 
 
"The documentation of these elements ... is going to help 
with understanding our patients better, and it can even 
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help with future research, because it provides really vital 
information." 
 
"It will be beneficial for both clinicians and patients." 
 
"They improve patient care, they improve patient follow-
up, they improve skills of the healthcare worker directly 
managing these patients ... and ultimately the outcome of 
the patients changes a lot." 
 
"I feel that it will really improve on our practice to add 
these elements." 
 
"If I speak from the rehab perspective, this 
documentation would be highly valuable and would be 
highly beneficial to patients." 
 
"Documenting this information will be very invaluable 
with regard to advocacy, especially targeting the 
government and filling in the gaps in this information ... 
can bring to the surface, because it really captures almost 
all aspects of our patients and the quality of care" 

Training 
"When something new appears, people need time to get familiar with it, 
and sometimes you get challenges and questions here and there." 

"[We understand that] everything in medicine needs 
learning and practice."  

 

 

 

112 

 
 



 
 
 

 
113 
 

 
 
 
 

 

References 
1. Dewan MC, Rattani A, Gupta S, et al. Estimating the global incidence of traumatic brain 

injury. J Neurosurg. 2019;130(4):1080-1097. doi:10.3171/2017.10.JNS17352  

2. Feigin VL, Nichols E, Alam T, et al. Global, regional, and national burden of neurological 
disorders, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. 
Lancet Neurol. 2019;18(5):459-480. doi:10.1016/S1474-4422(18)30499-X  

3. Jin MC, Kakusa B, Ku S, et al. Long-term follow-up of neurosurgical outcomes for adult 
patients in Uganda with traumatic brain injury. J Neurosurg. 2021;134(6):1929-1939. 
doi:10.3171/2020.4.JNS193092  

4. Stone Luggya T, Alenyo Ngabirano A, Sarah R, et al. Trauma unit admissions at the 
Ugandan National Referral Hospital: a descriptive study. Afr Health Sci. 2022;22(1):404-
409. doi:10.4314/ahs.v22i1.49  

5. Bangirana P, Giordani B, Kobusingye O, et al. Patterns of traumatic brain injury and six-
month neuropsychological outcomes in Uganda. BMC Neurol. 2019;19(1):18. 
doi:10.1186/s12883-019-1246-1  

6. Zheng DJ, Sur PJ, Ariokot MG, Juillard C, Ajiko MM, Dicker RA. Epidemiology of injured 
patients in rural Uganda: A prospective trauma registry’s first 1000 days. Balogh ZJ, ed. 
PLOS ONE. 2021;16(1):e0245779. doi:10.1371/journal.pone.0245779  

7. Kamukama A, Kwesiga B, Migisha R, et al. Trends and spatial distribution of road traffic 
injuries, Uganda, 2012 – 2023. Uganda Public Health Bull 92. https://uniph.go.ug/trends-
and-spatial-distribution-of-road-traffic-injuries-uganda-2012-%CC%B6-2023/  

8. Zia N, Mehmood A, Namaganda RH, Ssenyonjo H, Kobusingye O, Hyder AA. Causes and 
outcomes of traumatic brain injuries in Uganda: analysis from a pilot hospital registry. 
Trauma Surg Acute Care Open. 2019;4(1):e000259. doi:10.1136/tsaco-2018-000259  

9. Khan F, Baguley IJ, Cameron ID. 4: Rehabilitation after traumatic brain injury. Med J Aust. 
2003;178(6):290-295. doi:10.5694/j.1326-5377.2003.tb05199.x  

10. McAllister TW. Neurobiological consequences of traumatic brain injury. Dialogues Clin 
Neurosci. 2011;13(3):287-300. doi:10.31887/DCNS.2011.13.2/tmcallister  

11. Selassie AW, Zaloshnja E, Langlois JA, Miller T, Jones P, Steiner C. Incidence of Long-
term Disability Following Traumatic Brain Injury Hospitalization, United States, 2003. J 
Head Trauma Rehabil. 2008;23(2):123-131. doi:10.1097/01.HTR.0000314531.30401.39  

12. Levin HS, Gary HE, Eisenberg HM, et al. Neurobehavioral outcome 1 year after severe head 
injury: Experience of the Traumatic Coma Data Bank. J Neurosurg. 1990;73(5):699-709. 
doi:10.3171/jns.1990.73.5.0699  



 
 
 

 
114 
 

 
 
 
 

 

13. Kornblith ES, Langa KM, Yaffe K, Gardner RC. Physical and Functional Impairment 
Among Older Adults With a History of Traumatic Brain Injury. J Head Trauma Rehabil. 
2020;35(4):E320-E329. doi:10.1097/HTR.0000000000000552  

14. Moon D. Disorders of Movement due to Acquired and Traumatic Brain Injury. Curr Phys 
Med Rehabil Rep. 2022;10(4):311-323. doi:10.1007/s40141-022-00368-1  

15. Cullen N, Chundamala J, Bayley M, Jutai J. The efficacy of acquired brain injury 
rehabilitation. Brain Inj. 2007;21(2):113-132. doi:10.1080/02699050701201540  

16. Chua KSG, Ng YS, Yap SGM, Bok CW. A brief review of traumatic brain injury 
rehabilitation. Ann Acad Med Singapore. 2007;36(1):31-42.  

17. APTA Physical Therapy Workforce Analysis: A Report From the American Physical 
Therapy Association. Published online December 2020.  

18. American Speech-Language-Hearing Association | ASHA. American Speech-Language-
Hearing Association. Accessed March 3, 2026. 
https://www.asha.org/?srsltid=AfmBOop75bJs7d6opYx1Df3L3d4SZt03aLcughUArCYXc5
N1AhJ27Yqd  

19. What is occupational therapy? | AOTA. Accessed March 3, 2026. 
https://www.aota.org/about/what-is-ot  

20. What is Neuropsychology? - Massachusetts Neuropsychological Society. Accessed March 3, 
2026. 
https://www.massneuropsych.org/content.aspx?page_id=22&club_id=41215&module_id=4
48779  

21. Li LM, Dilley MD, Carson A, et al. Management of traumatic brain injury (TBI): a clinical 
neuroscience-led pathway for the NHS. Clin Med. 2021;21(2):e198-e205. 
doi:10.7861/clinmed.2020-0336  

22. Yue JK, Kanter JH, Barber JK, et al. Clinical profile of patients with acute traumatic brain 
injury undergoing cranial surgery in the United States: report from the 18-centre TRACK-
TBI cohort study. Lancet Reg Health - Am. 2024;39:100915. 
doi:10.1016/j.lana.2024.100915  

23. Shah RN, Roka YB, Thapa AJ, Jha A, Sah CN. Epidemiology and Outcome of Traumatic 
Brain Injuries: A Retrospective Study in a Tertiary Care Center. Cureus. 17(8):e90510. 
doi:10.7759/cureus.90510  

24. Best Practices Guidelines: The Management of Traumatic Brain Injury. Published online 
2024.  

25. Dams-O’Connor K, Ketchum JM, Cuthbert JP, et al. Functional Outcome Trajectories 
Following Inpatient Rehabilitation for TBI in the United States: A NIDILRR TBIMS and 



 
 
 

 
115 
 

 
 
 
 

 

CDC Interagency Collaboration. J Head Trauma Rehabil. 2020;35(2):127-139. 
doi:10.1097/HTR.0000000000000484  

26. Nelson LD, Temkin NR, Barber J, et al. Functional Recovery, Symptoms, and Quality of 
Life 1 to 5 Years After Traumatic Brain Injury: Findings From the TRACK-TBI Study. 
JAMA Netw Open. 2023;6(3):e233660. doi:10.1001/jamanetworkopen.2023.3660  

27. Patricia A. Zrelak et al. Evidence-Based Review: Nursing Care of Adults with Severe 
Traumatic Brain Injury.  

28. Hayashi S, Kamo T, Momosaki R. Effectiveness of early rehabilitation interventions in 
patients with traumatic brain injury using a large database. PM&R. 2025;17(2):170-177. 
doi:10.1002/pmrj.13243  

29. Maryinez Lyons. Uganda. In: Britannica. 2026.  

30. Nabukeera Madinah. Challenges and Barriers to the Health Service Delivery System in 
Uganda. IOSR J Nurs Health Sci. 2016;5(2):30-38. doi:10.9790/1959-0502053038  

31. Presidents Welcome Message. Neurosurgical Society of Uganda. https://nsu-
ug.org/about/presidents-welcome-message/  

32. Meara JG, Leather AJM, Hagander L, et al. Global Surgery 2030: evidence and solutions for 
achieving health, welfare, and economic development. The Lancet. 2015;386(9993):569-
624. doi:10.1016/S0140-6736(15)60160-X  

33. Uganda Association of Physiotherapy. World Physiotherapy. 
https://world.physio/membership/uganda  

34. Registered members. The Allied Health Professions Council. https://ahpc.ug/registered-
members  

35. Uganda Speech and Language Association - Therapist Membership and Support. Uganda 
speech and language association. Accessed April 14, 2026. 
https://ugandaspeechtherapy.com/  

36. Improving rehabilitation Data in Uganda. World Health Organization Newsroom Feature 
Stories. July 17, 2024. https://www.who.int/news-room/feature-stories/detail/improving-
rehabilitation-data-in-uganda  

37. Systematic assessment of rehabilitation situation (STARS) in Uganda: Final Report (2023). 
Prepared for the Uganda Ministry of Health with Support from the World Health 
Organization and Learning, Acting, and Building for Rehabilitation in Health systems 
(USAID/ReLAB-HS).  

38. Black N. Patient reported outcome measures could help transform healthcare. BMJ. 
2013;346(jan28 1):f167-f167. doi:10.1136/bmj.f167  



 
 
 

 
116 
 

 
 
 
 

 

39. Gliklich RE, Dreyer NA, Leavy MB, eds. Registries for Evaluating Patient Outcomes: A 
User’s Guide. 3rd ed. Agency for Healthcare Research and Quality (US); 2014. Accessed 
January 15, 2026. http://www.ncbi.nlm.nih.gov/books/NBK208616/  

40. Posadas-Martinez ML, Vicens J, Dawidowski AR, et al. The role of registries in improving 
health and bridging healthcare, research, education, innovation and development: a research 
department perspective. J Int Med Res. 2024;52(3):03000605241233140. 
doi:10.1177/03000605241233140  

41. Banaye Yazdipour A, Ayyoubzadeh SM, Nazary-Moghadam S, et al. Physical therapy 
registries worldwide: A systematic review. Health Sci Rep. 2024;7(9):e2312. 
doi:10.1002/hsr2.2312  

42. Pulkit Jain. What is a Database? Types, Architecture, & Examples. SimpliLearn. November 
16, 2025. https://www.simplilearn.com/tutorials/dbms-tutorial/what-is-a-database  

43. Centers for Disease Control (CDC). Guidelines for evaluating surveillance systems. MMWR 
Suppl. 1988;37(5):1-18.  

44. Spisla CM, Lundberg CB. Standardization of patient registries for improved data collection 
and outcome measurement. NI 2012 11th Int Congr Nurs Inform June 23-27 2012 Montr 
Can Int Congr Nurs Inform. 2012;2012:391.  

45. Edalatfar M, Sadeghi-Naini M, Khayat Kashani HR, Movahed M, Sharif-Alhoseini M. A 
minimum data set for traumatic brain injuries in Iran. Chin J Traumatol. 2022;25(5):283-
292. doi:10.1016/j.cjtee.2021.09.007  

46. NIH National Institute on Aging. Common Data Elements. 
https://agingresearchbiobank.nia.nih.gov/common-data-elements/  

47. Domensino AF, Winkens I, Van Haastregt JCM, Van Bennekom CAM, Van Heugten CM. 
Defining the content of a minimal dataset for acquired brain injury using a Delphi 
procedure. Health Qual Life Outcomes. 2020;18(1):30. doi:10.1186/s12955-020-01286-3  

48. National Institutes of Health. Federal Interagency Traumatic Brain Injury Research. 
https://fitbir.nih.gov/  

49. National Data and Statistical Center. Traumatic Brain Injury Model Systems. 
https://www.tbindsc.org/  

50. International Traumatic Brain Injury Research Initiative. Transforming Research and 
Clinical Knowledge in TBI. https://tracktbi.ucsf.edu/transforming-research-and-clinical-
knowledge-tbi  

51. US Department of Veterans Affairs. VA Traumatic Brain Injury (TBI) Veterans Health 
Registry. 
https://www.polytrauma.va.gov/PolytraumaCenterDatabase/Veterans_Health_Registry.asp  

52. CENTER-TBI. https://www.center-tbi.eu/  



 
 
 

 
117 
 

 
 
 
 

 

53. O’Reilly GM, Curtis K, Kim Y, et al. The Australian Traumatic Brain Injury National Data 
(ATBIND) project: a mixed methods study protocol. Med J Aust. 2022;217(7):361-365. 
doi:10.5694/mja2.51674  

54. Meeuws S, Yue JK, Huijben JA, et al. Common Data Elements: Critical Assessment of 
Harmonization between Current Multi-Center Traumatic Brain Injury Studies. J 
Neurotrauma. 2020;37(11):1283-1290. doi:10.1089/neu.2019.6867  

55. Maas AIR, Harrison-Felix CL, Menon D, et al. Standardizing Data Collection in Traumatic 
Brain Injury. J Neurotrauma. 2011;28(2):177-187. doi:10.1089/neu.2010.1617  

56. Rubiano AM, Clavijo A. Neurotrauma Registries in Low- and Middle-Income Countries for 
Building Organized Neurotrauma Care: The LATINO Registry Experience Comment on 
“Neurotrauma Surveillance in National Registries of Low- and Middle-Income Countries: A 
Scoping Review and Comparative Analysis of Data Dictionaries.” Int J Health Policy 
Manag. Published online August 24, 2022:1. doi:10.34172/ijhpm.2022.7505  

57. Hasan MZ, Okello G, De Groote W, Omaren A, Adair T, Bachani AM. Bridging the 
rehabilitation data gap in Uganda: a case study exploring the implementation of the WHO 
Routine Health Information System – Rehabilitation module. Public and Global Health. 
Preprint posted online February 14, 2025. doi:10.1101/2025.02.13.25322214  

58. Kuo BJ, Vaca SD, Vissoci JRN, et al. A prospective neurosurgical registry evaluating the 
clinical care of traumatic brain injury patients presenting to Mulago National Referral 
Hospital in Uganda. PLOS ONE. 2017;12(10):e0182285. doi:10.1371/journal.pone.0182285  

59. Nasa P, Jain R, Juneja D. Delphi methodology in healthcare research: How to decide its 
appropriateness. World J Methodol. 2021;11(4):116-129. doi:10.5662/wjm.v11.i4.116  

60. Organization WH. International Classification of Functioning Disability and Health (ICF). 
World Health Organization; 2001.  

61. Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated Consolidated 
Framework for Implementation Research based on user feedback. Implement Sci. 
2022;17(1):75. doi:10.1186/s13012-022-01245-0  

62. Nasa P, Jain R, Juneja D. Delphi methodology in healthcare research: How to decide its 
appropriateness. World J Methodol. 2021;11(4):116-129. doi:10.5662/wjm.v11.i4.116  

63. Manyara AM, Purvis A, Ciani O, Collins GS, Taylor RS. Sample size in multistakeholder 
Delphi surveys: at what minimum sample size do replicability of results stabilize? J Clin 
Epidemiol. 2024;174:111485. doi:10.1016/j.jclinepi.2024.111485  

64. Gattrell WT, Logullo P, Zuuren EJ van, et al. ACCORD (ACcurate COnsensus Reporting 
Document): A reporting guideline for consensus methods in biomedicine developed via a 
modified Delphi. PLOS Med. 2024;21(1):e1004326. doi:10.1371/journal.pmed.1004326  



 
 
 

 
118 
 

 
 
 
 

 

65. Systematic Development of Standards for Mixed Methods Reporting in Rehabilitation 
Health Sciences Research | EQUATOR Network. Accessed March 3, 2026. 
https://www.equator-network.org/reporting-guidelines/systematic-development-of-
standards-for-mixed-methods-reporting-in-rehabilitation-health-sciences-research/  

66. Shang Z. Use of Delphi in health sciences research: A narrative review. Medicine 
(Baltimore). 2023;102(7):e32829. doi:10.1097/MD.0000000000032829  

67. (PDF) Stability of response characteristics of a Delphi panel: Application of bootstrap data 
expansion. ResearchGate. doi:10.1186/1471-2288-5-37  

68. Society for Clinical Data Management. Good Clinical Data Management Practices. 
Published online October 2013. https://scdm.org/wp-content/uploads/2024/04/Full-GCDMP-
Oct-2013.pdf  

69. Nock B. Auditing Medical Records in 8 Easy Steps. Accessed March 3, 2026. 
https://www.gebauer.com/blog/auditing-medical-records  

70. Journal of the Society for Clinical Data Management. Measuring Data Quality. Published 
online 1):9, pp.1–5 2023.  

71. Knatterud GL, Rockhold FW, George SL, et al. Guidelines for Quality Assurance in 
Multicenter Trials: A Position Paper. Control Clin Trials. 1998;19(5):477-493. 
doi:10.1016/S0197-2456(98)00033-6  

72. Houston L, Probst Y, Martin A. Assessing data quality and the variability of source data 
verification auditing methods in clinical research settings. J Biomed Inform. 2018;83:25-32. 
doi:10.1016/j.jbi.2018.05.010  

73. Tight M. Saturation: An Overworked and Misunderstood Concept? Qual Inq. 
2024;30(7):577-583. doi:10.1177/10778004231183948  

74. Ahmed SK. Sample size for saturation in qualitative research: Debates, definitions, and 
strategies. J Med Surg Public Health. 2025;5:100171. doi:10.1016/j.glmedi.2024.100171  

75. Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: A systematic 
review of empirical tests. Soc Sci Med. 2022;292:114523. 
doi:10.1016/j.socscimed.2021.114523  

76. Miller R, Chan SHM, Whelan H, Gregório J. A Comparison of Data Quality Frameworks: A 
Review. Big Data Cogn Comput. 2025;9(4):93. doi:10.3390/bdcc9040093  

77. Weiskopf NG, Hripcsak G, Swaminathan S, Weng C. Defining and measuring completeness 
of electronic health records for secondary use. J Biomed Inform. 2013;46(5):830-836. 
doi:10.1016/j.jbi.2013.06.010  

78. Hosseinzadeh E, Afkanpour M, Momeni M, Tabesh H. Data quality assessment in 
healthcare, dimensions, methods and tools: a systematic review. BMC Med Inform Decis 
Mak. 2025;25(1):296. doi:10.1186/s12911-025-03136-y  



 
 
 

 
119 
 

 
 
 
 

 

79. Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey technique. J 
Adv Nurs. 2000;32(4):1008-1015.  

80. Bullock GS, Fallowfield JL, de la Motte SJ, et al. Methodology used to develop the 
minimum common data elements for surveillance and Reporting of Musculoskeletal Injuries 
in the MILitary (ROMMIL) statement. F1000Research. 2024;13:1044. 
doi:10.12688/f1000research.152514.2  

81. Boulkedid R, Abdoul H, Loustau M, Sibony O, Alberti C. Using and Reporting the Delphi 
Method for Selecting Healthcare Quality Indicators: A Systematic Review. Wright JM, ed. 
PLoS ONE. 2011;6(6):e20476. doi:10.1371/journal.pone.0020476  

82. Jacobs SR, Glasgow L, Amico P, Farris KD, Rutledge G, Smith BD. Integrating the 
Consolidated Framework for Implementation Research (CFIR) into a Culturally Responsive 
Evaluation (CRE) Approach to Conduct Mixed-Method Evaluations of Diabetes Prevention 
and Management Programs Reaching Underresourced Populations and Communities. Prev 
Sci. 2024;25(1):46-55. doi:10.1007/s11121-023-01509-1  

83. Lambert SD, Loiselle CG. Combining individual interviews and focus groups to enhance 
data richness. J Adv Nurs. 2008;62(2):228-237. doi:10.1111/j.1365-2648.2007.04559.x  

84. Heinemann A, Raad J, Akuthota V, et al. Scoping review to develop common data elements 
for lumbar spinal stenosis. Spine J Off J North Am Spine Soc. 2017;17(7):1045-1057. 
doi:10.1016/j.spinee.2017.04.005  

85. Nevedal AL, Reardon CM, Opra Widerquist MA, et al. Rapid versus traditional qualitative 
analysis using the Consolidated Framework for Implementation Research (CFIR). 
Implement Sci. 2021;16(1):67. doi:10.1186/s13012-021-01111-5  

86. Mathieson A, Elvey R, Wilson P. Development and application of a qualitative rapid 
analysis framework in a hybrid trial within primary care. BMJ Open. 2024;14(7):e076792. 
doi:10.1136/bmjopen-2023-076792  

87. Tso S, Saha A, Cusimano MD. The Traumatic Brain Injury Model Systems National 
Database: A Review of Published Research. Neurotrauma Rep. 2021;2(1):149-164. 
doi:10.1089/neur.2020.0047  

88. Wongsripuemtet P, Ohnuma T, Temkin N, et al. Association of early dexmedetomidine 
exposure with brain injury biomarker levels following moderate - Severe traumatic brain 
injury: A TRACK-TBI study. J Clin Neurosci Off J Neurosurg Soc Australas. 
2024;126:338-347. doi:10.1016/j.jocn.2024.07.003  

89. Malone C, Erler KS, Giacino JT, et al. Participation Following Inpatient Rehabilitation for 
Traumatic Disorders of Consciousness: A TBI Model Systems Study. Front Neurol. 
2019;10. doi:10.3389/fneur.2019.01314  



 
 
 

 
120 
 

 
 
 
 

 

90. Al-Hassani A, Strandvik GF, El-Menyar A, et al. Functional Outcomes in Moderate-to-
Severe Traumatic Brain Injury Survivors. J Emerg Trauma Shock. 2018;11(3):197-204. 
doi:10.4103/JETS.JETS_6_18  

91. Barell V, Aharonson-Daniel L, Fingerhut LA, et al. An introduction to the Barell body 
region by nature of injury diagnosis matrix. Inj Prev J Int Soc Child Adolesc Inj Prev. 
2002;8(2):91-96. doi:10.1136/ip.8.2.91  

92. Arts DGT, de Keizer NF, Scheffer GJ. Defining and Improving Data Quality in Medical 
Registries: A Literature Review, Case Study, and Generic Framework. J Am Med Inform 
Assoc JAMIA. 2002;9(6):600-611. doi:10.1197/jamia.M1087  

93. Bright T, Wallace S, Kuper H. A Systematic Review of Access to Rehabilitation for People 
with Disabilities in Low- and Middle-Income Countries. Int J Environ Res Public Health. 
2018;15(10):2165. doi:10.3390/ijerph15102165  

94. Mehrabi S, Fleet JL, Safaei-Qomi MR, et al. Systematic Review of Upper Extremity 
Outcome Measures Assessed in Randomized Controlled Trials of Poststroke Upper 
Extremity Rehabilitation in Low-to-Middle-Income and High-Income Countries. Arch Phys 
Med Rehabil. 2025;106(4):618-631. doi:10.1016/j.apmr.2024.08.029  

95. Gottlieb L, Tobey R, Cantor J, Hessler D, Adler NE. Integrating Social And Medical Data 
To Improve Population Health: Opportunities And Barriers. Health Aff (Millwood). 
2016;35(11):2116-2123. doi:10.1377/hlthaff.2016.0723  

96. Anna Hackenberg et al. Neurotrauma surveillance in national registries of low- and middle-
income countries: A Review of Data Dictionaries. In: 2019.  

97. Solomon DJ, Henry RC, Hogan JG, Van Amburg GH, Taylor J. Evaluation and 
implementation of public health registries. Public Health Rep. 1991;106(2):142-150.  

98. Lazem M, Sheikhtaheri A. Barriers and facilitators for the implementation of health 
condition and outcome registry systems: a systematic literature review. J Am Med Inform 
Assoc. 2022;29(4):723-734. doi:10.1093/jamia/ocab293  

99. Bechir G, Bechir A. Ready to Go, But Not Alone: Why Post-Discharge Follow-Up Defines 
Hospital Length of Stay. Cureus. 2025;17(6):e86864. doi:10.7759/cureus.86864  

100. Coppa K, Kim EJ, Oppenheim MI, Bock KR, Conigliaro J, Hirsch JS. Examination of Post-
discharge Follow-up Appointment Status and 30-Day Readmission. J Gen Intern Med. 
2021;36(5):1214-1221. doi:10.1007/s11606-020-06569-5  

101. Lin MP, Burke RC, Orav EJ, Friend TH, Burke LG. Ambulatory Follow-up and Outcomes 
Among Medicare Beneficiaries After Emergency Department Discharge. JAMA Netw Open. 
2020;3(10):e2019878. doi:10.1001/jamanetworkopen.2020.19878  

102. Mock C, Essential Trauma Care Project (World Health Organization), World Health 
Organization, International Society of Surgery, International Association for the Surgery of 



 
 
 

 
121 
 

 
 
 
 

 

Trauma and Surgical Intensive Care, eds. Guidelines for Essential Trauma Care. World 
Health Organization; 2004.  

103. Ueland TE, Carreira DS, Martin RL. Substantial Loss to Follow-Up and Missing Data in 
National Arthroscopy Registries: A Systematic Review. Arthrosc J Arthrosc Relat Surg. 
2021;37(2):761-770.e3. doi:10.1016/j.arthro.2020.08.007  

104. Morgan E, O’Neill C, Bardot A, et al. Collecting Long-Term Outcomes in Population-Based 
Cancer Registry Data: The Case of Breast Cancer Recurrence. JCO Glob Oncol. 
2024;(10):e2400249. doi:10.1200/GO-24-00249  

105. Vaca SD, Xu LW, Nalwanga J, et al. Long-term follow-up of pediatric head trauma patients 
treated at Mulago National Referral Hospital in Uganda. J Neurosurg Pediatr. 
2019;23(1):125-132. doi:10.3171/2018.7.PEDS17601  

106. Xu LW, Vaca SD, Nalwanga J, et al. Life After the Neurosurgical Ward in Sub-Saharan 
Africa: Neurosurgical Treatment and Outpatient Outcomes in Uganda. World Neurosurg. 
2018;113:e153-e160. doi:10.1016/j.wneu.2018.01.204  

107. National Institute for Health and Care Excellence. Head injury: assessment and early 
management: NICE guideline. Published online May 18, 2023.  

108. Systematic assessment of rehabilitation situation (STARS) in Uganda: Final Report (2023). 
Prepared for the Uganda Ministry of Health with Support from the World Health 
Organization and Learning, Acting, and Building for Rehabilitation in Health systems 
(USAID/ReLAB-HS).  

109. Örnerheim M. Policymaking through healthcare registries in Sweden. Health Promot Int. 
Published online September 4, 2016:daw064. doi:10.1093/heapro/daw064  

110. Mobinizadeh M, Berenjian F, Mohamadi E, et al. Trauma Registry Data as a Policy-Making 
Tool: A Systematic Review on the Research Dimensions. Bull Emerg Trauma. 
2022;10(2):49-58. doi:10.30476/BEAT.2021.91755.1286  

111. Shaban S, Ashour M, Bashir M, El-Ashaal Y, Branicki F, Abu-Zidan FM. The long term 
effects of early analysis of a trauma registry. World J Emerg Surg. 2009;4(1):42. 
doi:10.1186/1749-7922-4-42  

112. Barthélemy EJ, Hackenberg AEC, Lepard J, et al. Neurotrauma Surveillance in National 
Registries of Low- and Middle-Income Countries: A Scoping Review and Comparative 
Analysis of Data Dictionaries. Int J Health Policy Manag. 2022;11(11):2373-2380. 
doi:10.34172/ijhpm.2021.167  

113. Boeckhout M, Zielhuis GA, Bredenoord AL. The FAIR guiding principles for data 
stewardship: fair enough? Eur J Hum Genet. 2018;26(7):931-936. doi:10.1038/s41431-018-
0160-0  



 
 
 

 
122 
 

 
 
 
 

 

114. International Society of Prosthetics and Orthotics. Defining Outcome Measures and a Core 
Dataset for the Lower Limb Prosthetics Sector. Published online September 2021.  

115. London School of Hygiene & Tropical Medicine, UK. Evaluating the Impact of 
Rehabilitation in the Lives of People with Disabilities and their Families in Low and Middle 
Income Countries : A Review of Tools. Published online August 2010.  

116. Pathak A, Abbott JH, Bajracharya N, Gurung G, Nepal GM, Sharma S. Barriers and 
facilitators to implementation of outcome measures among physiotherapists in Nepal: A 
mixed-methods study. Musculoskelet Sci Pract. 2023;68:102859. 
doi:10.1016/j.msksp.2023.102859  

117. Malapati SH, Edelen MO, Nthumba PM, Ranganathan K, Pusic AL. Barriers to the Use of 
Patient-Reported Outcome Measures in Low- and Middle-income Countries. Plast Reconstr 
Surg Glob Open. 2024;12(2):e5576. doi:10.1097/GOX.0000000000005576  

118. Johnson RB, Onwuegbuzie AJ. Mixed Methods Research: A Research Paradigm Whose 
Time Has Come. Educ Res. 2004;33(7):14-26. doi:10.3102/0013189X033007014  

 
 
 
 
 

 
 


