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ABSTRACT ARTICLE HISTORY

Purpose: Mobility-related disabilities are the most prevalent disabilities in Saudi Arabia, Received 20 November

significantly affecting quality of life. While mobility-assistive technologies (MATs) help 2025

mitigate impairments, unmet needs persist with a critical knowledge gap regarding Revised 23 April 2026

barriers to their provision. This study investigated the barriers to the provision of MAT ~ Accepted 5 May 2026

in the healthcare system of Saudi Arabia. KEYWORDS

Materials and Methods: This mixed methods study combined a cross-sectional survey Mobility; assistive

with a qualitative embedded multiple case study across three public hospitals in two technology; assistive

Saudi regions. The survey assessed MAT availability among 67 stakeholders and devices; implementation

facilitated recruitment for the qualitative investigation. Semi-structured interviews were science; Consolidated

conducted with 33 participants (healthcare professionals [HCPs], managers and leaders), ~ Framework for

and six policy documents were analysed. The Consolidated Framework for :;npl.em_entat'on Research;
, . X N arriers; healthcare access

Implementation Research (CFIR) guided data collection and analysis.

Results: The survey demonstrated that, while basic MATs were generally accessible,

advanced devices were not and there were substantial regional disparities. The

qualitative analysis identified 52 barriers across all CFIR domains, including dependence

on imported devices, high costs and procurement delays, restrictive policies and

regulatory ambiguities, insufficient professional healthcare training, inadequate strategic

planning and clinical leadership, infrastructural constraints and sociocultural factors that

influence patient acceptance.

Conclusions: This study is the first comprehensive investigation of barriers to MAT

provision in Saudi Arabia. These findings provide policymakers and practitioners with

an evidence-based foundation for designing contextually relevant implementation

strategies to enhance equitable MAT provision.

> IMPLICATIONS FOR REHABILITATION

Rehabilitation professionals require targeted education on MAT assessment and
prescription to address identified knowledge gaps.

Culturally sensitive education strategies are needed to address stigma regarding
device use.

Clear protocols defining roles and responsibilities across rehabilitation, administrative
and procurement departments are essential to reduce coordination delays in MAT
provision.

Comprehensive services encompassing assessment, environmental evaluation, patient
training and maintenance support are needed.

Introduction

Mobility impairments resulting from neurological conditions, musculoskeletal disorders, ageing, and inju-
ries diminish the quality of life (QolL) [1-3], limit social participation [3,4], restrict employment opportu-
nities [5] and increase dependency and caregiver burden [6]. Mobility-assistive technologies (MATs),
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including wheelchairs, walking aids, prosthetics and orthoses, are essential for addressing these chal-
lenges [5]. Clinical evidence supports effectiveness of MAT in promoting independence, enhancing QoL
and reducing the burden across individuals, families and communities [5-7]. International recognition by
the United Nations and World Health Organisation establishes MATs as a fundamental tool for equity and
inclusion [5,8].

Despite this, access to MATs remains limited worldwide, with significant gaps between those who
require MAT devices and those who receive appropriate provisions [5,9]. Global barriers to access include
lack of national policies, insufficiently trained personnel, high costs, fragmented supply chains and lim-
ited awareness among providers and users [5]. The WHO has identified six key principles essential for
equitable MAT access: accessibility, affordability, availability, adaptability, acceptability and quality. Failure
to meet these principles contributes to persistent inequality in provisions [5].

In Saudi Arabia, evidence regarding the provision of MAT, barriers and unmet needs is scarce [10]. As
of 2022, Saudi Arabia’s population was approximately 32.2 million, with approximately 5.9% (over 1.3
million people) with disabilities: mobility impairment being the most prevalent type [11]. Despite this
substantial need, service delivery varies across institutions with no national monitoring system to track
MAT provisions or outcomes [10]. The Saudi healthcare system comprises three main sectors: the Ministry
of Health as the primary provider, other government agencies (including the Ministry of Defense, Ministry
of Interior, National Guard and university hospitals), and the private sector, with MAT services integrated
within rehabilitation services at specialised and advanced hospitals [12,13].

Understanding the contextual factors contributing to suboptimal MAT uptake, where significant gaps
persist between those who require devices and those who receive appropriate provision [5,9], is crucial
for the development of effective implementation strategies [14,15]. The healthcare context is influenced
by factors at multiple levels, including individuals, such as healthcare professionals (HCPs), patients and
organisations. Implementation science frameworks provide structured approaches to understanding this
multilevel context and the interactions among stakeholders in healthcare delivery [16]. The Consolidated
Framework for Implementation Research (CFIR) can help examine facilitators and barriers to implemen-
tation by providing structured approaches for understanding phenomena at multiple levels, including
individuals, such as HCPs, patients and organisations [17,18]. The CFIR was developed by synthesising
constructs from 19 implementation theories [19] and is now one of the most highly cited frameworks in
implementation science [18]. The updated 2022 version comprises 48 constructs across five domains:
innovation, outer setting, inner setting, individuals and implementation processes [18]. This study aimed
to identify barriers to the provision of MAT in Saudi Arabia’s public healthcare system using the CFIR.

Materials and methods
Study design and setting

This mixed-methods study employed an explanatory sequential design with equal priority (QUAN->QUAL)
combining a cross-sectional online survey with a qualitative embedded multiple-case study design [20].
Systematic measurement of availability gaps (quantitative) and in-depth understanding of why these
gaps existed (qualitative) - had equal priority for developing actionable policy recommendations.
Integration occurred at three levels: design level (survey results informing interview guide development),
methods level (survey responses facilitating maximum variation sampling for case selection) and inter-
pretation level (joint displays synthesising equally weighted evidence from both components). Integration
of both methods provided a comprehensive understanding that neither could achieve independently.
The survey served two purposes: (1) providing a descriptive overview of MAT availability across Saudi
hospitals and (2) facilitating maximum variation sampling for interview recruitment. For example, the
survey findings on low device awareness informed the development of targeted interview prompts. The
qualitative component employed a multiple case study design across three purposively selected public
hospitals in Saudi Arabia, incorporating semi-structured interviews and document analyses.
Implementation science research prioritises data collection from individuals with authority over imple-
mentation decisions, as they provide insights into system-level barriers and have the power to imple-
ment changes [18,21]. Each hospital served as an individual case, with three embedded units of analysis



BARRIERS TO MOBILITY ASSISTIVE TECHNOLOGY e 3

representing different stakeholder groups: frontline HCPs providing MAT services, managers responsible
for oversight and administration and leaders with decision-making authority.

The three hospitals represent diverse governance structures and geographical regions: two Ministry of
Health hospitals (one in the central region and one in the eastern region) and one hospital under an
alternative government agency (central region, Riyadh). The specific agency is not reported to maintain
organisational anonymity. This purposive selection approach maximises variation across organisational
contexts [20]. The data were collected between January 2023 and March 2024.

Participants and recruitment

Survey participants

The eligible participants included HCPs, managers and leaders involved in MAT provision. No exclusion
criteria were applied. Survey sampling aimed for complete enumeration of eligible staff at three sites
(estimated population: 150 staff across rehabilitation, administrative and leadership roles). A total of 67
participants completed the survey, representing a response rate of approximately 45% from an estimated
eligible population of 150 staff. As the survey was designed to provide a descriptive overview of MAT
availability and to support recruitment for the qualitative phase, rather than for hypothesis testing, no
formal power calculation was undertaken. Instead, the sample size was determined by the study aim and
the number of eligible staff available across the three participating hospitals, consistent with guidance
for survey research [22].

The rehabilitation management offices at each site were contacted to explain the purpose of the
study and to obtain recruitment permission. Invitation emails containing information sheets, estimated
completion times, data management details and survey links were distributed to eligible participants.
Leaders and administrative managers received additional direct contact to ensure awareness of the study.
A follow-up reminder email was sent 2-4 weeks after initial contact. The participants were not reim-
bursed for their participation in the survey.

Qualitative study participants

Of the 67 survey participants, 51 indicated willingness to participate in the follow-up interviews, while
16 declined. From the 51 willing participants, 33 were purposively selected using maximum variation
sampling to ensure diverse representation across roles, sites and characteristics. Interview sampling quo-
tas targeted minimum 2 participants per stakeholder group per hospital. Invitation emails offering a
choice between face-to-face and online interviews were sent to willing participants, with two reminder
emails at four-week intervals. Additional participants were identified through snowball sampling, in which
interviewees recommended colleagues who could provide further insights.

Data saturation was achieved following Francis et al's [23] principles: After the initial 10 interviews, the
stopping criterion was assessed after each subsequent interview until no new themes emerged in three
consecutive interviews. In total, 33 interviews were conducted across the three hospitals to ensure the
representation of at least six individuals from each stakeholder subgroup [24]. Saturation was observed
after the 29th interview, with the final four interviews reinforcing and validating existing themes. After
each interview, reflective memos were written to capture immediate observations, aiding both the satu-
ration assessment and the refinement of subsequent interviews [25].

Data collection

Survey

The online questionnaire was administered using the Qualtrics software (Qualtrics, Provo, UT) under the
University of Sheffield licence (Supplementary File 1). As no previously validated tools were available, the
questionnaire was developed based on the WHO Priority Assistive Products List (APL) and the literature
on MAT benefits [5,26]. The WHO APL document provides a list of priority ATs that can improve the QoL
of people with disabilities [26]. The questionnaire was piloted by an experienced physiotherapist, after
which response options were modified to enhance clarity. Items employing a 3-point Likert scale were
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refined by explicitly defining options (“Accessible” = patients can access; “Not accessible” = patients can-
not access) and an “Unaware” category was added to capture uncertainty in participant knowledge.

The questionnaire was organised across four sections and designed to take less than 5min to com-
plete: (1) informed consent (Q1); (2) participant demographics, including hospital affiliation, gender, age,
educational level, years of experience and professional role (Q2-Q7); (3) MAT availability ratings for 15
devices using a 3-point Likert scale (accessible, not accessible and unaware) (Q8); and (4) willingness to
participate in follow-up interviews, with email address requested from those who consented (Q11-Q11.1).
Two additional conditional questions regarding professional designation and clinical speciality were pre-
sented solely to respondents identifying as HCPs (Q7.1-Q7.2). The questionnaire displayed one question
per page and allowed the respondents to review and return to their previous responses.

Semi-structured interviews

The interview guide (Supplementary File 2) was developed using all five CFIR domains and integrated
the findings from the survey. After a pilot test with a physiotherapist, the questions were refined for
clarity and translated into Arabic. The same semi-structured interview guide was employed for all stake-
holders to ensure consistency, with preliminary questions assessing the participants’ knowledge relevant
to each section.

The one-to-one interviews were conducted in quiet private settings. Overall, 24 interviews were held
face-to-face within the hospitals and nine were conducted online using Google Meet. All interviews were
audio recorded with an encrypted device and transcribed verbatim, ranging from 38 to 57 min in dura-
tion. Field notes were systematically recorded during and immediately after each interview and subse-
quently integrated into the MAXQDA as analytical memos. Participants were asked to recommend
additional potential interviewees and identify relevant documents for analysis.

Document collection

Documents, including hospital reports, guidelines and policies related to MAT provision, were identified
by interviewing the participants and accessed through their facilitation. Six documents were analysed:
three hospital-specific guidelines and three general government documents outlining the policies and
regulations governing MAT provision in Saudi Arabia.

Data analysis

Survey analysis

Survey results were analysed using descriptive statistics within the Qualtrics software, calculated as fre-
guency counts and percentages of participants responding to each question. Data were cross-tabulated
to investigate the differences between hospitals and question responses regarding MAT availability. The
data were exported to Microsoft Excel 2022 (Redmond, WA) for further review.

Qualitative data analysis

Interview transcripts and field notes were uploaded to the MAXQDA software version 2022 (VERBI
Software, Berlin, Germany) for management and analysis. Documents were uploaded to the same soft-
ware and analysed using the same CFIR coding framework applied to the interview transcripts, to enable
data triangulation [27]. Documents served two primary purposes: first, to provide data on the context,
aiding in the identification of issues that contribute to the barriers to the provision of MATs, and as
means to verify the findings from interviews, thereby enhancing the credibility of the findings [27]. The
analysis was conducted in Arabic to maintain contextual accuracy [28], with quotations translated into
English only after the completion of the analysis. The analysis began after the first interview and contin-
ued concurrently with data collection, enabling the systematic assessment of data saturation.

The National Centre for Social Research’s framework analysis approach was employed, following a
five-step process: (1) familiarisation, (2) identifying a thematic framework, (3) indexing, (4) charting and
(5) mapping and interpretation [29]. In Step 1, the data were reviewed through immersion in transcripts,
annotation and memo writing. In Step 2, a thematic framework was established using a priori codes
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derived from the CFIR coding guidelines (https://cfirguide.org/) (Supplementary File 3), which were iter-
atively refined throughout the data collection to reflect participant descriptions. In Step 3, data were
indexed and organised using Excel spreadsheets structured by hospitals and stakeholder groups (man-
agers, leaders and HCPs), with links maintained to MAXQDA, which facilitated returning to the data as
necessary. In Step 4 (charting), within-case analysis, triangulating data from the three stakeholder groups
and documents using joint display tables, and cross-case analysis across hospitals were conducted
(Supplementary Files 4 and 5). Finally, convergence and divergence within and across cases were identi-
fied through matrix comparison to determine the factors influencing MAT provision (Supplementary File
6). Integration was conducted by AA with validation from co-authors DH, BF and SR during team discus-
sions at key integration points to ensure interpretive rigour.

Trustworthiness

Study trustworthiness was ensured by following Lincoln and Guba’s criteria [30]. Credibility was system-
atically addressed through multiple strategies. The CFIR provided a robust theoretical framework under-
pinning all stages of data collection and analysis [18]. Concurrent data collection and analysis were
conducted from the first interview onwards, enabling ongoing saturation assessment following Francis
et al's [23] principles, with saturation achieved at interview 29. Data triangulation further strengthened
credibility through the convergence of evidence from semi-structured interviews and document analysis,
across three hospitals and three stakeholder groups (HCPs, managers and leaders) [20,31]. Member
checking with 15 participants confirmed the accuracy of interpretations [32]. Transferability was facili-
tated through comprehensive descriptions of the participants, settings, and methods [31]. Dependability
was maintained through detailed audit trials using the MAXQDA. Confirmability was achieved through
triangulation and reflexivity, ensuring that the findings reflected participants’ experiences rather than the
researcher’s interpretation [31,33].

Ethical considerations

Ethical approval was obtained from all participating hospitals. Written informed consent was obtained
from the interviewees and electronic consent was required for survey participation. Confidentiality was
maintained by removing identifiers and assigning unique participant codes. All data were stored securely
in the University of Sheffield Filestore, a secure institutional research server with restricted access limited
to the research team.

Results
Survey response

We received 67 completed survey responses (Table 1). The survey respondents comprised HCPs (70%,
n=47) and leaders and managers (28%, n=19), with an even gender distribution (51% male, 49% female).
Most respondents were aged 31-40years (48%) and held a bachelor's degree (66%). Occupational and
physical therapists represent the largest professional groups, with significant representation in neurology
specialties.

Survey findings

Provision of MATs across participant hospitals

The results demonstrated differences in accessibility between the different MATs (Figure 1). Basic MATs
were reported by respondents as widely available to patients in all participating hospitals. These included
manual wheelchairs (85%, n=57), ankle-foot orthoses (AFQO) (87%, n=58), canes/sticks (91%, n=61),
elbow and axillary crutches (93%, n=62) and walkers (96%, n=64). However, the availability of advanced
or specialised devices for patients was limited. Sixty-one percent of participants reported that electrically
powered wheelchairs were accessible to patients (n=41). Seven percent (n=5) of the participants
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Table 1. Demographic characteristics of survey respondents and interview participants.

Characteristic Survey respondents (n=67) n (%) Interview participants (n=33) n (%)
Hospital leaders 8 (12%) 6 (18%)
Director of Rehabilitation Services 2 (3.0%) 1 (3.0%)
Chairperson, Department of Physical Therapy 2 (3.0%) 1 (3.0%)
Chairperson, Department of Occupational Therapy 1 (1.0%) 1 (3.0%)
Chairperson, Department of Prosthetics and Orthotics 1 (1.0%) 1 (3.0%)
Chairperson, Department of Rehabilitation Technology 1 (1.0%) 1 (3.0%)
Chief Executive Officer, Rehabilitation 1 (1.0%) 1 (3.0%)
Clinical and Administrative Managers 11 (16%) 10 (30%)
Clinical Supervisors 7 (10%) 6 (18%)
Rehabilitation Services Coordinator 1 (1.0%) 1 (3.0%)
Medical Equipment Coordinator 1 (1.0%) 1 (3.0%)
Director of Budget Administration 1 (1.0%) 1 (3.0%)
Supply Chain Management 1 (1.0%) 1 (3.0%)
Healthcare professionals 47 (70%) 17 (52%)
Occupational Therapist 25 (37%) 12 (36%)
Physical Therapist 19 (28%) 3 (9.0%)
Speech and Language Therapist 2 (3.0%) 0 (0.0%)
Assistive Technology Specialist 2 (3.0%) 2 (6.0%)
Specialty area (HCPs only) (n=47) (n=17)
Neurology 13 (19%) 6 (18%)
Paediatrics 8 (12%) 1 (3.0%)
Orthopaedics 5 (7.0%) 3 (9.0%)
No Specific Speciality 5 (7.0%) 1 (3.0%)
Geriatrics 3 (4.0%) 1 (3.0%)
Cardiovascular and Pulmonary 2 (3.0%) 1 (3.0%)
Adult Rehabilitation 2 (3.0%) 0 (0.0%)
Lymphedema 2 (3.0%) 0 (0.0%)
Acute Care 2 (3.0%) 2 (6.0%)
Musculoskeletal 1 (1.0%) 0 (0.0%)
Burn Unit 1 (1.0%) 0 (0.0%)
Assistive Technology 1 (1.0%) 2 (6.0%)
Amputation and Neurology 1 (1.0%) 0 (0.0%)
Paediatrics and Orthopaedics 1 (1.0%) 0 (0.0%)
Gender

Male 34 (51%) 22 (67%)
Female 33 (49%) 11 (33%)
Age group (years)

21-30 22 (33%) 10 (30%)
31-40 32 (48%) 18 (55%)
41-50 11 (16%) 4 (12%)
51-60 2 (3.0%) 1 (3.0%)
Years of experience

<5 18 (27%) 7 (21%)
5-10 23 (34%) 10 (30%)
11-20 21 (31%) 13 (39%)
>20 5 (7.0%) 3 (9.0%)
Academic qualifications

Bachelor’s 44 (66%) 15 (45%)
Master’s 21 (31%) 16 (49%)
PhD 2 (3.0%) 2 (6.0%)
Healthcare setting

Hospital A (central region) 19 (28%) 10 (30%)
Hospital B (central region) 25 (37%) 14 (42%)
Hospital C (eastern region) 23 (34%) 9 (27%)
Geographical area

Central region 54 (80%) 24 (73%)
Eastern region 23 (34%) 9 (27%)

reported that manual power-assisted wheelchairs were available to patients, whereas only 1.0% (n=1)
indicated that mobility scooters were accessible. Additionally, only 31% (n=21) of the participants
reported that their patients had access to reclining power wheelchairs, and 25% (n=17) indicated that
customised manual wheelchairs were available to their patients. Traditional lower-limb prostheses were
reported to be accessible to patients by 58% of the participants (n=39), and 13% (n=9) reported that
microprocessor-controlled lower-limb prostheses were available.

Several participants were unaware of the availability of different MAT devices in their hospitals (Figure 1).
Specifically, 28% of the respondents (n=19) were uncertain about carbon-fibre AFOs and microprocessor-controlled
lower-limb prostheses, 33% (n=22) about wearable powered exoskeletons, 31% (n=21) about manual
power-assisted wheelchairs and 18% (n=12) about manual wheelchairs with postural support.
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Figure 1. Accessibility to mobility assistive technologies (MATs) within participating hospitals as reported by survey
respondents (n=67), bars represent the percentage of respondents reporting each device as accessible, not accessible

or unknown, across all three hospitals combined.
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Figure 2. Comparison of mobility assistive technology (MAT) accessibility across three participating hospitals in Saudi
Arabia, showing regional disparities in (a) electrically powered wheelchairs, (b) lower limb prostheses, (c) carbon fibre

AFOs and (d) reclining power wheelchairs.

Provision of MATs in each hospital

The provision differs considerably between hospitals. This was particularly evident in devices such as
electrically powered wheelchairs, lower limb prostheses, reclining power wheelchairs, carbon fibre AFOs
and manual wheelchairs with postural support (Figure 2). Respondents from Hospitals A and B in the
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central region reported relatively high accessibility of electrically powered wheelchairs (79% and 92%,
respectively). The reported availability of the same device was notably lower in Hospital C (eastern
region), with only 13% of respondents indicating accessibility (Figure 2(a)). Reported availability of tradi-
tional lower limb prostheses showed noticeable differences between hospitals. Respondents indicated
accessibility rates of 80% and 84% for Hospitals B and A in the central region, respectively. However,
Hospital C (eastern region) respondents reported notably lower accessibility (13%) (Figure 2(b)).

Respondents from Hospitals A and B in the central region reported high accessibility for carbon fibre AFQO,
at 68% and 48%, respectively. However, Hospital C respondents indicated lower accessibility of 21% (Figure 2(c)).
Reported availability of reclining power wheelchairs was relatively high in hospitals A and B in the central
region, at 37% and 48%, respectively. Hospital C respondents reported notably lower availability of 8.7%
(Figure 2(d)).

Qualitative findings

Interview participants
Interviews were conducted with a sample of survey respondents. In total, 33 participants were inter-
viewed, including six leaders, 10 clinical and administrative managers and 17 HCPs (Table 1).

Document characteristics

Six documents were analysed (Supplementary File 7). These comprised two categories: three hospital-level
documents (D1-D3) and three national-level policy documents (D4-D6). The hospital-level documents
included one document from each participating hospital describing local processes or guidance related to
MAT provision. Specifically, Hospital A had a formal policy outlining MAT eligibility criteria (Document 1),
Hospital B had locally developed practice guidance prepared by rehabilitation staff (Document 2) and
Hospital C had no formal MAT guidelines, though a local document outlining basic device provision was
available for analysis (Document 3). The three national-level documents comprised a Ministry of Human
Resources and Social Development document on financial assistance procedures (Document 4), Ministry of
Finance procurement regulations (Document 5) and a national policy report on assistive technology from
the Authority for the Care of People with Disabilities (Document 6).

Factors influencing the provision of MATs in Saudi Arabia: CFIR analysis

Analysis of the interview and document data, organised according to the CFIR, identified barriers across
all five domains affecting MAT provision (Figure 3). The findings of the cross-case analysis and documents
are integrated throughout the results section, as detailed in Supplementary File 5.

Innovation domain

Most participants indicated significant reliance on imported devices owing to a lack of local manufactur-
ing, raising concerns about the sustainability and reliability of supply chains (Innovation Source) (Table 2).
The cost of the devices often exceeds the allocated budget, with import duties leading to the purchase
of lower-quality alternatives (Innovation Cost). Customising advanced devices for patient-specific needs
is complex, time-consuming and resource-intensive, hindering their rapid provision (Innovation
Complexity). Regulatory complexity and strict procurement procedures further challenge this process
(innovative design). Although HCPs emphasised the importance of MATs to patient recovery and Qol,
administrative managers focused on financial implications, such as reduced hospital stays (Innovation
Relative Advantage). A lack of contextual data on comparative studies and prevalence and cost-effectiveness
analyses (Innovation Evidence Bases) exists in Saudi Arabia.

Outer setting domain
Participants reported constraints imposed by the National Unified Procurement Company (NUPCO), which lim-
ited purchases to pre-approved devices (Partnerships and Connections). The introduction of new devices


https://doi.org/10.1080/17483107.2026.2671843
https://doi.org/10.1080/17483107.2026.2671843

BARRIERS TO MOBILITY ASSISTIVE TECHNOLOGY e 9

Innovation Source: Sourcing and Availability of MAT
Partnerships and Connections: Innovation Evidence-Base: Insufficient data and rescarch
Barriers due to rigid administrative partnerships with Ministry of Human Resources Tnnovation Relative Advantage: Barrier of differeit

and Social Development and National Unified Procurement Company perceptions of MAT value and benefits

Innovation Cost: The high cost of MAT devices and spare parts
Innovation Complexity:

+Complex procedures and delays in MAT provision

«Challenges due to customisation needs and production
limitations

Innovation Design: Balancing quality and costas a barrier in
MAT provision

Policies and Laws:

Restrictive policies and regulatory ambiguity in MAT provision

Financing: and unstable g financing ~

Local Conditions: =

+Restrictions and inequities due to the geographical concentration of the services
and ptabili

Outer Setting Domain

Inner Setting Domain

Va

Process

Physical Infrastructure: Characteristics of healthcare setting

Information Technology Infrastructure: Outdated IT Infrastructure

Work Infrastructure: Undefined role boundaries in prescriptive and provision authority
Communications:

Characteristics
of Individuals

Innovation
Doman Domain

Planning: Challenges in strategic planning

and coordination for MAT device needs
Engaging:

__ +Lack of engagement and recognition from
™ high-level leadership

*Absence of specialised local clinical

leadership

jon and ication among
Challenges in tracking patient care
Mission Alignment: Focus and scope of healthcare settings
Funding: Lack of internal funding for MAT
Compatibility: Overloaded workflows and time constraints
Relative Priority: Prioritisations challenges in MAT provision and associated services
Available Resources:
Space
Operational and logistical barriers in inventory and stocking
Inadequate storage and training spaces
Materials & Equipment
Lack of Access to essential accessories for MAT
Lack of Access to assessment tools and outcome measures

Trained professionals
Scarcity of adequately trained professionals

Access to Knowledge & Information Innovation Recipients, Patients

Professional Development and Training * Socioeconomic barriers
+ Saciodemographic barriers
* Social cultural factors
* Personal factors; Patient perceptions and acceptance
* Lacking patient and family commitment
« Inadequate patient and family education and awareness
« Lack of accessible and adequate informational resources for
paticnts

3 P (HCPs)
« Lack of awarcness and knowledge about MAT among HCPs
« Limitations in HCPs expertise

+ Autonomy and recognition of HCP's roles in patient care and
decision-making

Figure 3. Barriers to the provision of mobility assistive technologies (MATs) in Saudi Arabia, synthesised using the
Consolidated Framework for Implementation Research (CFIR).

requires a thorough evaluation, with strict rules that complicate purchases and cause delays. Collaboration with
MHRSD often leads to delays and the provision of generic devices that do not meet patient needs (Partnerships
and Connections). Inconsistent policies between inpatient and outpatient services led to confusion, with
patients without employment or insurance being excluded from services (Policies and Laws). The lack of clear
regulations regarding provision, maintenance, and follow-up compromises comprehensive delivery (Policies and
Laws). Financial constraints imposed by the Ministry of Finance's budget approval result in procurement delays
(Financing). Limited MAT access in rural areas forces patients to travel to major hospitals, while environmental
inadequacies lead to device refusal due to incompatible living conditions (Local Conditions).

Inner setting domain

The type of healthcare environment (acute vs. rehabilitative) and hospital classification directly influenced
the service range (Physical Infrastructure). The absence of effective management systems and reliance on
manual processes hinders tracking (Information Technology infrastructure). Uncertainty regarding respon-
sibility for assessing needs and authorising provision causes miscommunication and delays (Work
Infrastructure). HCPs remained unaware of the quality of devices provided to their patients
(Communications). Differing institutional focuses result in uneven resource allocation (Mission Alignment),
with higher priority placed on acute care overshadowing rehabilitation needs (Relative Priority). Insufficient
internal funds necessitate external sponsorships (Funding). Space constraints hinder storage and training
(Available Resources; Space). The lack of standardised assessment tools, MAT specialist shortages and
training gaps were prominent (Available Resources; Access to Knowledge and Information). Heavy work-
loads leave little time for patient interactions (Compatibility).

Implementation process domain
Leaders stressed annual needs estimation based on historical data (Planning), but HCPs criticised
one-size-fits-all approaches, which fail to meet individual needs (Assessing Needs). Despite these



10 e A. ALDAWOOD ET AL.

(panupuod)

(dDH ‘Sd) ,pantda1 Aayy

Aujenb jo adAy 1eym mouy sAemje juop dp\, ‘(19peT ‘£€d) ,S1uswiedap Syl USIMIDQ UOIILIIUNWIWOISIW e 129dXe | ‘suoseas ay],
(L d “€Q) ,Pupipaw |edisAyd ujylim si wio4 JuswWssassy ANfIqoy pue bupess Jleyd|ayp ayl, ‘(1abeuely [eawuld ‘Led)
,AubdIpaw [e21sAyd 01 pauiajsuel] S| J911eW 9yl USY) ING ‘SUOIIePUIWIWIOIDI dAID am ‘Judawssasse ue op am ‘Adesayl [euonednddo

‘desayy |edisAyd 01 paussjsueny st qusined syl usym g0z dUIS pal am ybnoyyje ‘aqudsaid 01 Alioyine ayy aaey uop S,
(19pea ‘s€d) LJ49Yrabol sbuiyy buisiuoiyduhs walsAs ou s1ay)

***buoim Ino winy |iis sbuiyl ‘pus Sy3 ul “*°s199Ys [33x3 JO 10| B Bulop [19M " wANsAs e 3q Isnw a19y] ABojouydsl asn 01 pasu I,
(19beUR DAIRASIUIWPY ‘€Td) ,/eUdSOY Y] JO uO11LIO| By}

snjd ‘pedwi ue aney sbuiyy 359yl ‘saAISS U spag Auew moy " -sapiaoid 11 1BYM pue SISO 11 SIDIAISS Y S1daye [endsoy jo adAl ayy,

(£ d "1Q) ,A1eydjaym

1amod ay) Jo ash 3y 1o} 3|gelns sadeyns pue ‘adeds HulAnNdoURW ‘SWOO0I USIMIIC SSade dlenbape apinoid Isnw JUSWUOIIAUD

Buiay squaned ay] :uondudsaid 4oy syuswaiinbay, {(dDH ‘Ld) ,I[® 38 3 woly 1yausq Jupinom | ‘abejjia yons-pue-yans uj asnoy Aw o1

11 1ybnouq | 4| *-*Apeas Jou ale swoy Aw e saiseq ay| ‘pasedaid Jou si Jjasu swoy AR, ‘(19beuely [edruld ‘LEd) ,S91D ulew By} Ul
pa1ed0]| ale sjeydsoy uoneyjigeyas Jofew sy) asnedaq juswieas) sleudoidde aa1eda1 01 sand Jofew 01 pausysuel) ase susned swos,

( 'd ‘s@) ,s|eAiy uolfjiw dAY-Aluaml spaadxa saseydind pue syiom

40 1500 Aseujwiaid Sy3 Isym S3sed ul 1500 pue Aljiqises) Jo Apnis e Juasaid |leys Aus [eauswiuianob ayj, ((Japes ‘Zd) ,usnuyns
9q 1J0u Aew Ydiym ‘196pnq s431snpd ay1 woly 196png e pue 1SN Yieay puodss syl Jnoge bupjjel aie am ‘bunjeads Ajjessusn,

(¢ d 'zq)

J(@>uauadxa 151y 419y 1) ssaujji/Ainfur ue Buimoyjoy awil 151y 3y} 4oy swwelboid uoneljigqeyas sAIsuaya.dwod e 1oy palwpe

sjuaned Joy [eydsoH uoneyjiqeyay ayl Aq pasosuods pue papiroid 3q [[IM SIDIASP SANSISSY, ‘(dDH ‘ZLd) ,SBieydsip siuaned ayy

sfejap 3d1Adp ay3 buipiroad ul Aejap ay3 ‘sowlaWOS “W)SAs Je3pd> 10 |0d030i4d ou S| 3IdYL, {(dDH ‘Sd) ,samigeded 1bpng ay3 o}
Buipiodde [eudsoy syl woiy sawod Ad1jod siyl 9AI2234 pinoys ASyl 1eyl 3dIASP SY3 SSAISdAI Judlled Syl eyl aunsud skemje Jued I,

(z 'd ‘z@) ,puny Sd>ueuy-y9s s[dweu |eudsoy] ybnouyy 1o

Sileyyy [eos Jo Aasiuly sy ybnoiyl Jsyus Sd1Asp palinbal syl jo uoisiroid ay) 31e1|IDRY [IM UM 1Y dYL, ((4SpeaT ‘0zd) LAndwip

KI9A SI 0DdNN 03Ul 1nposd mau e Bupdnposjul Jeyl awodaq sey anssi 3y, ‘(1abeuely aanensiuiwpY ‘8d) ,panroidde si uonadwod
SY3 [1un Jeak e 01 syluow XIs INoge e} sassadoud ISy ||y *"I0leIpAW B 1| SI (ODJNN) Auedwio) Juswiaindold paylun |euolien,

(dDH ‘LLd) ,[uonewuojur Aue] Jusi 43| "ISYMAISAS paydiess aA,| ‘Apsauoy ‘mouy Juop | iAlienbas aieydjeaym
e asn 3jdoad Auew MOH, {(dDH ‘¥d) ,Juswnbie ue axew ued am ‘ysieasal ey nNoK JI pue ‘paseq DUIPIAS 9g O} PI3U 9M 3snedag,
(19beuURY SAnRASIUIWPY ‘€7d) ,39bpNg Y1 sanlssald
1 “*-1uanied ayy 01 papiroid SIDIASP By} JO anjeA Yl BuIpaIIXd SBWIIBWOS ‘SAep dAY 10 Inoj JaAO dn ppe s1s0d asay], ‘(Jabeuepy
[e1ul) ‘6zd) Lpapaau Alybiy s3| oy1 Jo Aujenb J1ay3 S1e1jdey ued pue jusapusdspul Ajjeuonouny siow uosiad 3yl sayew 1l ‘9510 JO,
(1abeuRp SARASIUIWPY ‘OLd) ,I[PM SYiom
pue 3|gepioye s1eyl Aem e ul papaau sJeym Hunssw Inoge s3| T*150d Yum 1 3due|eq o) Juenodwi 0w Sl Ing ‘sisnew Alenp,
(€1 'd ‘sq) ,1onpoud >ydads e 01 Ajuo A|dde Aay ssajun pueiq
Jejnonued e Ajpads Jou pjnoys suonedynads, {(dJH ‘zd) ,PaAJ0AUL sallied [e19ASS pue sdals |erosdde ‘Sapod aie 2431 snedaq Swif
buo| £1an e saye) ssadoid ay], ‘(Japea ‘9d) ,owi buo| e saxe) 199dx3 | YdIYM ‘UOIIBSILLIOISND PIBU MOU SIDIAIP SWOS IO SIRYD|IYM,
(19pea
‘0zd) ,uswpedap ay) uo 13bpng ybiy A1aA e sindujp 3| “**sjeAll puesnoyl paipuny e s3sod eyl Jleydjdaym e ynoge Bupjel a1,
(15beURW ‘pTd) ,pROIQE WO
w3y} Japio satuedwod ‘d|gejieae Ajjedo| 1ou ale 10|, {(dDH ‘€d) ,1odwi Ajuo 1ng ainidejnuew 1,uop 1eyl saluedwod Ipnes aie Isay],

aJed juaned buppeny
ur sabuajjey) ‘syuswiedsp Huowe
UOIIRDIUNWIWOD puB UOIeUIPI00d 3enbapeu]

foyine

anndudsaid ul salepunog 3[04 pauyapun
sassadoud

|[enuew pue 3INIdNJSesUl ]| PalepIno
eLIYD UoIssiwpe pue Ayjide}

Jo adA] ‘bumas aledyyeay jo sonsualdeiey)

Aujiqeidepe ainynaisesjul

pue |eluswuolIAUS dlenbapeu|
‘saninbaul pue uonenuaduod [ediydeiboan

sjutensuod Aujiqisesy

pue |epueul4 ‘swsiueydsw bupueuy
|eyuswuianob 3jgeisun pue 3lenbapeu|

Aunbique
K101e|nbay ‘suonenbas pue waisAs Jeapd
JO DUISqY ‘sapijod 3|qIXayuUl PUB SAIDLISIY

5101235 SsoJoe uoleloqe||o) ‘sdiysiauipied
aAneasiuiwpe pibu ul sabusjjeyd

IR ‘UDIRIS3I puB Blep JUBPLYNSU|

1YW
JO S)yauaq pue anjen paARdIRd JulaYIg

uoisinoid ]y Ul duejeq 1s03-A1jend

suolie|nbas JusawaIndoid ‘uoisiroid

ul skejap pue sainpadoid xajdwod)
!SJules3suod uondnpoid pue uoiesIWoISn)

suied aieds pue sad1A9p JO 150D YbIH
siapinoid |ed0| 3|qel|as
0 e ‘suanddns ubiaioy uo duspuadag

suoiedIUNWWO)D

3IN1dNJISRHUL SIOM
aInpniiselu|
Abojouyda] uopewoju|

ainpniseyu| [edgnskyd
ujewop bumas Jsuu|

SUORIPUOD [e207]

bupueuly

SMe| pue saldl|od

suolauu0d pue sdiysiauyied
utewop buimes 431N

95eq IUIPIAS UOIIRAOUU|

wmmwcw>tm oAlle|al uoljeAouu|

ubisap uoneaouu|

Ayxa)dwod uorerouu|
1502 uolleAouU|

32IN0S UoiIeAOUU|
ulewop uoleAouU|

(S;uUWIND0pP/SMaIAIR1UL) suoneionb aaizelisny||

dwdy} A3y

1ONIISU0D pue ufewop Yi4d

‘ulewop Yi4d Aq eiqely 1pnes ui uoisirold [N 03 siauleq A3y ‘Z d|qeL



BARRIERS TO MOBILITY ASSISTIVE TECHNOLOGY e 1

(1opea1 ‘0zd)

L,ANSSI ulew 3y} si Awouolny ‘ssadoid a13ud Sy} Joj Awouolne |ny dARY Jou S0P UONElI|IqRYY, ‘(19peT ‘Zd) ,sieyd ul pasijerads Awouoine yyum uoney|iqeyas
s19dxa 1sanbas A3y ‘siteyd 01 pale|as dJe SISPUS) Sy} J| "9SIN0D JO SIAIRIUSSIdRL ‘Wopbuly 3yl J9AO || wioly SUIAXS pIsu I, Bunsmodwy ‘syiomisu 1adxa buipiing  (AnunioddQ ‘pasN) siepea]
(19beURY [EDIUID ‘ZEd) ,ueniodwl S)I [99) 1uop A3y} ‘uesw | ‘aieme [99) Juop A3y, ‘(1abeuepy sanensiUIWpPY Awoyne paywi ‘sdeb ssauaieme (Ayunuoddo
‘34) ,buluueld Aled aq 1snw 313y} “"ybnoud A1ed apew jou uam sisanbas ayy jeyl ‘buiuueid 01 anp sI sawnLwos Aejdp ayy, pue Aoed0Apy ‘spasu bujuueid dibalens  ‘Aujiqede) ‘pasN) siabeuepy
(dDH ‘Z1d) ,uswabeuew Jaybiy SaNss|
ay1 Aq suop sI bupjew-uoispap ayy Ing ‘Ajuo uondudsaid AP 3Y1 op | Jaye spud 3jos AW, (dDH ‘8Ld) ,WIYl J0Oj JUSWISSISSE uonubodal pue Awouoiny ‘asniadxs ul (Anunuoddg
ue op 0} W Joj YNdLIp d3w033q A3yl **"YUM HI0M 0} MOY MOUY 1UOp | 9SOY) ‘sanssi AljIqow 210D dAeY 1ey) S3Sed 1ndyjlg, suonenw] ‘sdeb abpajmous pue ssauaiemy ‘Auiqede)) sddOH
(£/d "1@) ,pwoy sy ul Jieyd@aym 1amod e asn o} ssaubuljimun Aue passaidxs JuU9suU0d pue Awouoine
jou sey juaned ayl, {(dDH ‘Ld) ,UOIIRN|IGRYSI 10 ‘SDIAIDS [BIDOS ‘18D SWOY UIdIMID] ‘siuswiiedap ay) usamiaq 1so| s1ab juaned JU3IIR ‘SIALRQ JIWOU0II0IDO0S ‘UoIeINP
3Yl, {(dDH ‘Ltd) ,21el 1@ Ay) Ing "*°ssnISIP pue noA 0) awod syuased swos ‘sak ‘pawniojul aie ASY) USYM ‘OS P31edNPS ||9M Jou jusned srenbapeu) ‘sedusanyul [e1os (AuunyioddQ ‘Aujiqeded
9Je Saljiwey 13yl pue sjuaned ayl Jo 1O, {(dDH ‘Sd) Llewiou 3q o1 Jeadde 01 juem sjuanied (A19130s ul 11 punose ewbns e st aIdY], pue jeanyn) ‘Aynoyip jeuonduny jo adA| ‘UOIIBAIIOIN ‘PISN) Siudlled
utewop [enplAlpul
(19pea7 ‘€€d) UM 3Y1 yum suob s Ing — Apnis |ny e pip pue 1l 1o} 196pnq e 13S pue iUl Jleyd|9aym e dAey sjuejdwod
0 paisanbai pue |esodoid e pasies am pue ‘Il UO paisisul M pue DJulP Buneas e aAeYy 0) Sn 10j 91eJ0APE 0] pamels suepisAyd syl |,  pue doeqpas) 01 dsuodsal SAIIIBYS JO yoeT spasu buissassy
(dDH ‘€1d) ,10U JO IDIASP UIRHID B ASN dM JIYIdYm Bupjse [lew ue sn puas A3y} " *393HWWOd diysiapea) |edtulp |edo| pasijernads
e J0u, 3| ‘[ePYjo buiylou si 13Y1 Ing ‘sh yse A3yl saWISWOS ‘Pels Sy, (dDH ‘8Ld) ,Lwayl spiroid Ajduuysp pinom A3y ‘sadinap Jo dudsqy ‘diysiapes| [onsj-ybiy
dA1sIsse Jo aduepodwl 9y) mauy A3yl I Ing — palsalLIul Jou ale A3y) ‘ou ‘|99 | Juswabeuew Jaybiy syl ul dn pus |m 3 ‘Aujeas uj, woiy uomubodas pue uswabebus Jo ydeq Buibebu3
(z d ‘s@) ,waishs ayy
1ad se seaf |epueuy yoes jo auenb 1siy ay1 buunp uonewojul buimojjoy ay1 buipnpui ‘paysiignd aq |jeys saseydind pue syIom syuawalinbal bujuueld juawaindold
sy Joy ueld sAmus ayj - (0L) om] 3Py Jo (1) ydeibesed 01 buipioddy 321yl 31y, ‘(19beuely aanensiulwpy ‘czd) ,196png ‘Spasu JIA3P 10j UOI1RUIPI00D
e JO 3dudsaid Byl INOYUM DAIRYD 3 Juom bBuluueld ay3 ‘s9d1A9p 39y} J0j puewap 3y} 4oy Apadoud sueid jendsoy ayr usym, pue bujuueld d1633es3s Ul sabudjjeyd bujuueld

urewop ssad0id
(19beuepy [e21UID) ‘zTd) ,OUdHRdXD Aney

1sn( Asy1 ‘paynuad Jou ase sisieads sy Jo 150l ((dDH ‘61d) ,usuadxa ybnoiyl Ajuo ‘AlisisAlun syi 1e Wyl Uo paules] JoU Sem ssawwelboid jeuoneonps paubisap Ajiood uolew.ojul
| ‘ou ‘sbuiy) asay) pue sjuswainseaw dy1ads ‘sireydjPaym 1ybramiybi| ‘sireydeaym 1iods ‘Sidwiexa 104 ‘way) uo paules) Jou sem |, ‘sdeb buiuiesy pue JuswdolPASp |eUOISSJ0I pue abpajmouy 01 sSJdY
(dDH ‘Sd) ,Auo suondudsaid 1sn( s3] "uondeySIIeS BY) PUBR SWOINO 3] 935 0) WO [BIDLYJO U SARY LUOP 9M 0s ‘dn-mojjo) B 3AeY S|ela1ew pue s|oo}
3,Uop MW, ‘(dDH ‘¥Ld) ,SOeYd Jo 1q e pue saxoq Huuols 3sn( ‘sadiaap Joy ddejd ou Ajjenide si ady] " sandwW Y Aq 3.y} SI dzIs JUSWISSISSE JO YT ‘Ssjulesysuod ddeds
s) Aes 1ybiw noA ‘wool |lews v, (dDH ‘Ld) ,inoge bupjjel aie am Jeym Aj1oexs sMouy 3UO ou 0s ‘sisijeidads SANSISSe M) dAeY 3\, Pue dbelois ‘sjeuoissajoid pautesl jo Aldieds $32IN0S3J 3|qe|IeAY
(€ 'd ‘z@) ,quswdinba painbai ay1 jJo uoisiroid dy3 1eN|IDR) 0} puUN) DURUY-JIS
s[sweu [exdsoy] Jo sieyy [e10S Jo ANSIUI SY1 YIM 31eJIUNWWOD), {(dDH ‘ELd) ,243YMas|d way) Joj }oo| 03 Juaned ay) Buipuny [eusaixa uo A>uspuadag
9siApe sAkemje am uaned ay) 01 wayl apiroid 1ued am pue d|gejieAe Jou ale A3yl ased ul “*13bpng uiendd e sey uswyedsp ayj, ]YW 40} Buipuny jeussiur jo Aujigejieay Buipun4
(dDH ‘ed) ,uoneujigeyal jo sbeis jeuy ayy 0} paje[al si 1eYm SAISs Luop A3yl Ing ‘sausbins yusbin
pue sapuabiswa 0} pajejas sbulyl anIas A3y] “°rIusWoOW 3y e uoneljiqeyas Jou si Awioud ayy - Aoud e aq wybiw a1vy], {(dDH 1UuSWdOIIASP SAISN|DUI 0) JUSWHWWOD)
‘L1d) ., Jo Aujenb ybiy e suesw uonusasid pue “uawiess) uey) sJow uonuUIA3Id uo Bupiom 31 aM ‘UOISIA 0E0Z BY3 Ul AjJusun), ‘sbumss a1edyyjeay jo adods pue sndo4 JuswubIly uolssIy
(S3uUaWINJ0p/SM3IAIRIUI) suonelonb aAnensny|| sway) A3y 12NJ1SU0D pue ulewop Y|4

‘panunuo) -z ajqel



12 e A. ALDAWOOD ET AL.

complaints, actionable solutions remained unimplemented, particularly at Site C (Assessing Needs). There
is a notable lack of engagement at the hospital and national levels, with rehabilitation frequently
neglected (Engagement). The lack of local clinical leaders in advanced rehabilitation has contributed to
these challenges (Engaging).

Individual domain

Patient health condition complexity influenced MAT adoption requirements (Needs; patients). Cultural
preferences for family-based care over independence-promoting technologies affected acceptance
(Motivation; Patients). Complex healthcare systems impede their use, with patients being lost in pro-
cesses (Opportunity; Patients). HCPs expressed concerns about limited autonomy, inadequate role recog-
nition, and insufficient device knowledge (Opportunity; Capability; HCPs). Training inadequacies and a
reliance on experience rather than certification were prominent (Capabilities; HCPs). Administrative man-
agers emphasised strategic planning needs (Need; Managers) but showed unawareness of MAT benefits
(Capability; Managers). The clinical managers reported overlooked improvements (Opportunities;
Managers). Leaders identified the need for specialised expertise (Need; Leaders) but lacked complete
autonomy as department leaders (Opportunity; Leaders). A summary of these barriers is presented in
Supplementary file 8.

Discussion

This mixed-method study is the first comprehensive investigation of the factors influencing MAT provi-
sion in Saudi Arabia. A survey of 67 stakeholders across three hospitals showed that while basic MAT
devices were generally accessible, advanced devices (electrically powered wheelchairs, prostheses and
specialised seating) showed limited availability, with regional disparities and substantial unawareness
among respondents. Qualitative analysis of 33 interviews and six policy documents identified 52 barriers
across five CFIR domains.

The key barriers identified in this study, including dependence on imported devices, high costs and
procurement delays, insufficient HCP training, and sociocultural factors influencing patient acceptance,
align with global observations from WHO and UNICEF [5] and Mishra et al. [34], who reported similar
challenges including lack of awareness, high costs, procurement challenges, and workforce capacity gaps.
The observed adoption rates aligned with Danemayer et al’s [9] global review, which showed that MAT
use ranged from 0.9% for prosthetics and electrically powered wheelchairs to 18% for manual wheel-
chairs. However, this study also highlights critical context-specific challenges. The heavy reliance on
imported MAT, owing to weak local manufacturing, was reported by participants across all three hospi-
tals, leading to extended waiting times both to receive devices and to obtain repairs, consistent with
broader evidence of supply chain vulnerabilities within Saudi Arabia’s healthcare system [35]. The
observed regional variations advance our understanding beyond previous local research [10] by identify-
ing specific disparities that may indicate systemic variations in health care resource distribution, particu-
larly given that regions, such as Madinah, Jizan and Al-Bahah report a higher prevalence of severe
mobility limitations [36].

The substantial proportion of HCPs who were unaware of advanced device availability supports pre-
vious findings that HCPs lack a comprehensive understanding of AT options [10], potentially due to lim-
ited exposure, insufficient training and a lack of clear communication channels. Cultural barriers identified
parallel findings from Kenya and South Africa [37,38], where elderly patients’ perception of MAT as
dependency created adoption barriers, emphasising the need for culturally appropriate services [39]. The
divergence between HCP needs and management decisions - where HCPs criticised “one-size-fits-all”
approaches while managers prioritised cost containment under NUPCO rules — reflects broader resource
allocation tensions. Rey-Matias et al. [40] offer a bridging perspective, arguing that governments should
view MAT as a strategic investment to enhance productivity and employability while generating long-term
savings.

These findings have significant implications for healthcare practices and policies in Saudi Arabia. First,
the substantial unawareness of advanced device availability and reported training gaps indicate the need
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for comprehensive education programmes targeting HCPs with strategic university collaboration to inte-
grate MAT competencies into curricula and continue professional development. This should address both
technical assessment skills and the knowledge of available devices. Second, the quality-cost tensions
reported between HCPs and administrators, coupled with procurement delays through NUPCO, necessi-
tate the implementation of rigorous quality standards and streamlined vendor management systems to
ensure both device quality and timely delivery.

Policy development requires addressing three critical areas identified in this study: regulatory ambi-
guities in procurement and service delivery, sustainable funding mechanisms and culturally appropri-
ate provision practices. The reported regulatory ambiguities and inconsistent policies between
inpatient and outpatient services necessitate clear regulations for procurement processes and service
delivery. As suggested by Rey-Matias et al, sustainable funding mechanisms must view MAT as a
strategic investment rather than an expense [40], potentially enhancing long-term productivity while
reducing support costs. Finally, culturally appropriate provision practices are essential given the iden-
tified barriers to family-based care preferences and stigma. The WHO Guidelines on the Provision of
Wheelchairs [41] provide a practical model that establishes essential principles while allowing contex-
tual tailoring.

The main strength of this study is its comprehensive methodological approach that combines survey
data, qualitative interviews with diverse stakeholders, and documentary analyses across multiple sites.
Integration revealed insights unavailable from either method alone. For instance, the survey found
28-33% unawareness about device availability; interviews revealed this stemmed not from individual
knowledge gaps but from systemic communication failures between procurement and clinical depart-
ments. Similarly, quantitative regional disparities (e.g., 13% vs. 92% electric wheelchair availability) were
explained through qualitative data showing different NUPCO contract implementations and budget allo-
cations across regions. The CFIR provided a robust theoretical framework for systematic barrier identifi-
cation, whereas data triangulation and member checking with 15 participants strengthened its credibility
[20,31,42]. Maximum variation sampling ensured representation, with data saturation achieved by follow-
ing established principles [23].

This study had several limitations. First, the survey was exploratory and descriptive, and developed in
this context without formal psychometric validation or cultural adaptation. Second, the study was
restricted to three public hospitals across two of Saudi Arabia’s 13 administrative regions, limiting its
transferability across a diverse healthcare landscape. The focus on public hospitals excludes private facil-
ities and underrepresents other government healthcare agencies. Third, the absence of MAT users and
their families represents a limitation, as they could have provided valuable insights into the personal and
environmental barriers to access and acceptance. Sequential mixed-methods design are prone to certain
limitations, especially around temporal trends; for instance, it is possible that we are unaware of contex-
tual changes that took place in the time lag between survey and interviews (up to 14 months).

The barriers identified through the CFIR can be systematically linked to implementation strategies
using the Expert Recommendations for Implementing Change (ERIC) matching tool [43,44], which pro-
vides 73 evidence-based strategies to address the identified barriers. This approach enables the develop-
ment of targeted, context-specific solutions for enhancing MAT provision, aligned with WHO's six
principles: accessibility, affordability, availability, adaptability, acceptability and quality [5]. Future research
should also investigate barriers in other Saudi regions, particularly remote areas where mobility limita-
tions are more prevalent [36], and examine the specific funding and policy challenges faced by the
NUPCO and MHRSD in procurement and distribution.

Conclusion

This study is the first comprehensive investigation of barriers to MAT provision in Saudi Arabia’s public
healthcare system using the CFIR. The findings identified substantial gaps in advanced MAT accessibility
and regional disparities, with 52 barriers identified across all five CFIR domains. These findings provide
policymakers and practitioners with an evidence-based foundation for designing contextually relevant
strategies to enhance equitable MAT provision in Saudi Arabia.
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