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ABSTRACT
Wheelchair provision training is essential to overcome barriers related to the lack of knowledge of health 
professionals on this topic. Appropriate knowledge of the service provision process may lead to higher 
quality service and products, and thus be more likely to help people with mobility impairments achieve 
the fundamental human right of personal mobility. This study aimed to describe a training intervention 
for two groups of future physiotherapists in Colombia, assess cohort differences in performance on a 
knowledge test, and explore their post-training perceptions. A quantitative retrospective study with a 
historical, descriptive-comparative design was conducted. 525 sixth-semester participants completed the 
International Society of Wheelchair Professionals Wheelchair Service Provision – Basic Test online in 
Spanish after curriculum modifications were implemented. The test assesses knowledge in seven domains: 
Assessment; Prescription; Products; Fitting; User training; Follow-up, maintenance, and repairs; and 
Process. The training intervention was successfully implemented with Physiotherapy students from two 
institutions, resulting in a 57% increase in test approval rates. Participants demonstrated increased 
knowledge, satisfaction with the course content, and application of learning to their current work. These 
results suggest implications for what pedagogical approach to employ, when curricular change may be 
warranted, and specific considerations for the Colombian context. Furthermore, identifying the minimal 
knowledge basis for undergraduate programs and facilitating its dissemination can support 
interprofessional education and enhance professionals’ capacity to support wheelchair provision services.

 h IMPLICATIONS FOR REHABILITATION
• Developing pedagogical materials and resources should address academic needs while also being 

adaptable to the healthcare system and cultural and economic resources.
• Establishing minimal knowledge bases for physiotherapists and facilitating their dissemination to 

support interprofessional education are crucial steps.
• Sharing pedagogical experiences that improve health workforce training promotes the quality of wheelchair 

service provision, benefiting the functional independence and well-being of people with disabilities.
• The use of international resources such as the ISWP test in the training of the health workforce 

contributes to the standardization of the training process regardless of the context.

Introduction

According to the World Health Organization, between 15 and 20% 
of the global population has a disability, a population that needs 
assistive technology for functional independence and social par-
ticipation [1]. Therefore, access to assistive technology is a human 
right, as stated in the United Nations Convention on the Rights 
of Persons with Disabilities (UNCRPD), through its fundamental 
principles of full and effective participation in society and acces-
sibility. Similarly, access to a wheelchair and related services is a 
requirement and a right of people who need an appropriate 

wheelchair to participate in society and prevent secondary com-
plications, However, only between 5 and 15% have access to 
wheelchairs [1, 2]. Wheelchair service provision includes eight 
steps recommended by the World Health Organization (Referral 
and appointment; Studies; Prescription or selection; Financing and 
ordering; Product preparation; Fitting; User training; Maintenance, 
repair, and monitoring) and well-trained professionals in this pro-
cess [3]. The recent revision of the WHO Wheelchair Service 
Guidelines consolidates the processes into four steps. However, 
the essence of the required knowledge and skills to complete a 
quality provision is congruent.
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Colombian context

While challenges to quality wheelchair service provision are often 
similar globally, it is important to consider the contextual envi-
ronment, including income setting, disability prevalence, and pol-
icies, when addressing barriers. Colombia is an upper-middle-income 
country in South America, with a population of 50.3 million [4]. 
Colombia does not have an exact figure for the number of people 
with disabilities; however, as of 2018, 3,134,037 (7.1%) people 
reported having some kind of disability [5]. Of these, 3% are 
registered in the Registry for the Location and Characterization 
of Persons with Disabilities (RLCPD), a voluntary administrative 
registry that reports data on this population. 50% of people with 
disabilities reported mobility difficulties, reporting that the streets 
are the place where they find most barriers, followed by public 
vehicles, sidewalks, and parks; 22% expressed their need for tech-
nical assistance to get around [6].

Colombia ratified the Convention on the Rights of Persons with 
Disabilities through Law 1346 of 2009 [7, 8], recognizing the right 
of all people to personal mobility (article 20 of the Convention) 
and habilitation and rehabilitation services (article 26 of the 
Convention). Despite intersectoral actions that have been gener-
ated to improve the living conditions of people with disabilities, 
there are significant disparities, such as limited access to health 
services, education, and employment, among others [9]. Previous 
research has shown a lack of understanding or systemic thinking 
in Colombian legislation related to assistive technology, which 
may suggest insufficient implementation of policies around this 
issue [10].

Government guidelines for the supply of wheelchairs can 
improve the quality of this service, including training of profes-
sionals serving people with disabilities. Assistive technology users 
in the country perceive a lack of information on assistive devices 
and related policies, professionals informed on the subject, and 
user-centered services for their provision. Additionally, in the 
Colombian health system, the funding for these products is 
excluded, resulting in legal acts to ensure the supply of wheel-
chairs [10].

Training as a facilitator of quality wheelchair  
service provision

Training in the provision of wheelchairs is associated with good 
practice in the provision of health services. However, this wheel-
chair service provision training is neither homogeneous nor man-
datory in many health professional training programs [11]. Previous 
research in Colombia supports the users’ experience concerning 
the little knowledge professionals have in the provision of wheel-
chairs [10, 12]. Universities interested in contributing to training 
in the provision of wheelchairs in undergraduate Physiotherapy 
(PT) [13] and Occupational Therapy (OT) [14] have reported oppor-
tunities for improvement in the curriculum to promote access to 
assistive technology. Some Colombian universities explored the 
knowledge of final-year PT and OT students, but none passed the 
International Society of Wheelchair Professionals (ISWP) basic test 
on wheelchair service provision. The ISWP is an international soci-
ety that seeks to serve as a global resource to advance wheelchair 
standards and service provision through advocacy, education, 
evidence-based practice, innovation, and being a platform for 
information exchange. Thus, it is necessary to prioritize the aca-
demic programs’ efforts to work with international associations 
to improve the integration of wheelchair-related content into the 
training of professionals in rehabilitation, improving services to 
users who require wheelchairs [15].

Methods

A quantitative study employing a historical, descriptive-comparative 
design was conducted to compare changes in ISWP test perfor-
mance and students’ post-training perception across two cohorts. 
The students were enrolled in mandatory courses on wheelchair 
provision, and the academic program was physiotherapy. Data 
were collected from all students who completed the mandatory 
questionnaire in each cohort representing the entire population 
rather than a sample.

Motivated by students’ test performance, two private Colombian 
universities implemented curriculum modifications to improve the 
knowledge of physiotherapy students. The study was conducted 
in two cities in Colombia. Curriculum modifications were informed 
by the content of the Wheelchair Service Training Package - Basic 
level developed by the World Health Organization (WHO). The 
universities used resources and teaching materials such as the 
virtual course developed by the International Society of wheelchair 
professionals (ISWP) and employed adult and active learning ped-
agogies [3, 16, 17].

The curriculum modifications implemented by the universities, 
in terms of theoretical framework, content, strategies, resources, 
and evaluation, are described below.

Theoretical framework

To develop the curricular modifications and create a cohesive and 
effective experience for physiotherapy students, principles from 
andragogy [18] and active learning/constructivism [19] were 
employed. These models foster a dynamic and engaging learning 
environment that enables students to synthesize, integrate, and 
apply what they have learned in the course.

Andragogy is an adult learning theory that assumes adults 
have unique characteristics and needs as learners that are different 
from children, and these differences should guide the design and 
delivery of adult-focused training [20]. The principles of andragogy 
guided the curriculum modifications for wheelchair training: 
need-to-know (knowing the relevance of the material), self-concept 
(directing one’s learning process), experience (life experiences can 
be used as a foundation for learning), readiness to learn (being 
ready to learn when there is a problem to be solved), learning 
orientation (having learning tasks that can be applied to real-life 
situations), and motivation (being motivated to learn when learn-
ing is relevant, useful, and immediately applicable).

The active/constructivist learning model also emphasizes active 
participation and engagement in the learning process, similar to 
andragogy. This model recognizes that students construct their 
understanding by engaging in realistic and complex problems, 
co-creating meaning with others, and examining problems from 
multiple perspectives [19]. To implement the wheelchair training 
program in the curriculum, hands-on learning experiences, group 
discussions, and problem-solving activities were incorporated. 
Table 1 summarizes the information.

Student outcomes

Data from 2017 and 2021 were analyzed to determine changes 
in knowledge of wheelchair service provision among students 
and professionals who graduated from these programs. Outcome 
measures included: 1. A web-based survey administered to stu-
dents and graduates after completing wheelchair service provision 
training at University A and University B (see attached); 2. The 
International Society of Wheelchairs Professionals’ (ISWP) basic 
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test on wheelchair service provision. The test is based on the 
WHO Guidelines for the Provision of Manual Wheelchairs at the 
basic level and is available on the ISWP platform https://
wheelchairnetwork.org/courses/iswp-basic-knowledge-test/

Outcome measures

Outcome measure 1: The survey focused on the impact of wheel-
chair service provision knowledge on participants’ current pro-
fessional practice. The survey was developed by a professor from 
the Faculty of Physiotherapy at University A and validated by 
two professors, one from the Faculty of Medicine who partici-
pated in the interprofessional work component and another from 
the Faculty of Physiotherapy at University B. This survey was not 
pilot-tested since it was part of the course evaluation process. 
The survey included 12 Likert-style questions focused on stu-
dents’ current jobs and application of wheelchair service provi-
sion knowledge within the context of the WHO 8 steps. The last 
two questions of the survey asked about the contributions of 
the course to the student’s process and suggestions for 
improvement.

Outcome measure 2: The exam comprised 75 questions ran-
domly selected by the platform. It included seven wheelchair 
supply domains weighted as follows: user assessment (user needs), 
25%; Wheelchair and cushion prescription (product specifications, 
features, and modifications), 16%; Preparation of wheelchairs and 
cushions before delivery (assembly and security), 7%; Adaptation 
(ensuring that the wheelchair adapts to the needs of the user), 
13%; User training (mobility skills, transfers, etc.), 20%; Follow-up 
(maintenance, repair, and follow-up procedure), 5% and Process 
(derivation, evaluation, financing and order), 13%. A 70% or higher 
score was required to pass the test (53/75).

The personal information that could be extracted from the 
database was kept confidential to avoid exposing the participants’ 
personal data. Variables of interest were grouped into sociode-
mographic characteristics, university affiliation, and test perfor-
mance (total score on the ISWP Basic Knowledge test, and score 
for each domain). A descriptive analysis of the variables was made 

for both the exam and the survey, reported in frequencies and 
percentages. For the examination, a comparison of the old cohort 
with the most recent cohort, Mann-Whitney U, was conducted 
according to the distribution of the data to the total test and the 
scores by domain.

Ethical considerations

The project was approved by the University A research ethics 
committee. Informed consent was included in the survey’s header.

Results

Wheelchair knowledge test

The results of the wheelchair provision knowledge test among 
525 sixth-semester students from University A and a 
seventh-semester from University B in the period between 2017 
and 2021 (n = 205 University A and n = 320 University B) were 
analyzed. Among the participants, 74.4% were female, with a 
median age of 24 years (Q1: 23; Q3:25).

Global and domain performance

Both total score and domain scores exhibited non-normal distri-
bution (p < 0.05). Table 2 shows the score distribution for all 
participants.

The median score for all students was 73.33, with 57% (300 
students) passing the exam. The domain with the highest scores 
was “Process,” and the domain with the lowest was “Fitting.”

When analyzing the results by university, University A demon-
strated better overall and domain-specific performance compared 
to University B. See Table 3.

Table 1. curricular changes.

University a University b

Content:
• compulsory course with two com-

ponents:
• icF wheelchair prescription in the 

context of activities, participation 
and environmental factors.

• Wheelchairs, appropriation of Who 
guidelines with greater emphasis on 
step 7 (user training).

this content is viewed in 6th 
semester.

Content:
• Mandatory ongoing course on assis-

tive technology.
• the time dedicated to face-to-face 

work and independent work was ex-
tended (from 1 session to 3 sessions) 
for a total of 18 h.

• Use of Who guidelines for the Pro-
vision of Manual Wheelchairs in less 
resourced settings.

this content is viewed in 7th semester.
Pedagogical strategies and 

resources for teaching:
• virtual classroom to support face-to-

face and practical activities.
• Working guides with new strategies 

and inclusion of all Who steps.
• Use of the isWP web platform.
• interprofessional work with 3rd year 

medical students.

Pedagogical strategies and 
teaching resources:

• Flipped classroom with work prior to 
the face-to-face meeting.

• case study with knowledge integra-
tion.

• Use of the isWP web platform.

Evaluation:
• guidelines and rubrics based on 

Who and icF content were devel-
oped.

• Discussion spaces with teachers and 
classmates as evaluation activities.

Evaluation:
• basic isWP exam as pre- and post-as-

sessment to the wheelchair provision 
module.

Table 2. total and domain scores for the entire sample.

item Q1 Median Q3

total score 60.00 73.33 89.33
assessment 68.42 84.21 94.74
Prescription 58.33 75.00 91.67
Production (product 

preparation)
40.00 80.00 100.00

Fitting 40.00 50.00 80.00
User training 53.33 73.33 86.67
Maintenance, repair, and 

follow up
50.00 75.00 100.00

Process 70.00 90.00 100.00

Table 3. total and domain scores by group.

item

University a University b

Q1 Median Q3 Q1 Median Q3

total score 74.67 82.67 92.00 54.67 64.67 81.33
assessment 81.58 89.47 100.00 63.16 73.68 89.47
Prescription 75.00 83.33 91.67 50.00 66.67 83.33
Production 

(product 
preparation)

60.00 80.00 100.00 40.00 60.00 80.00

Fitting 50.00 70.00 90.00 30.00 50.00 70.00
User training 73.33 80.00 93.33 53.33 66.67 80.00
Maintenance, 

repair, and 
follow up

75.00 100.00 100.00 50.00 75.00 100.00

Process 80.00 90.00 100.00 60.00 80.00 90.00

https://wheelchairnetwork.org/courses/iswp-basic-knowledge-test/
https://wheelchairnetwork.org/courses/iswp-basic-knowledge-test/
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The domain in which University A obtained the highest results 
was "Maintenance, repair, and follow up," while the domain with 
the highest performance in University B was "Process." The domain 
with the lowest result for the two Universities was "Fitting."

Comparison between cohorts

When comparing the old cohort (as reported in the article 
"Undergraduate physiotherapy students’ basic wheelchair provision 
knowledge: a pilot study in two universities in Colombia") and 
the current cohort, the total score showed a non-parametric dis-
tribution in both groups, with extreme values affecting its distri-
bution in the most recent cohort. However, when the variable is 
categorized as Approved or Not approved, a significant 57% 
increase in approval of the questionnaire was observed. Due to 
the data’s behavior, estimating the strength of association is 
impossible since no students in the first cohort managed to pass, 
making the outcome a constant (Not approved).

When comparing the cohorts, according to the university, it 
was found that at University A, better performance was obtained 
for all domains and in the total score with respect to the previous 
cohort (p-value> 0.05). The domain that improved the most was 
“Production.” The item with the smallest magnitude of change in 
the score was “Fitting.”

At University B, better performance was found for all domains 
and the total score (p value > 0.05), except "Fitting" (p = 0.062). 
The item that improved the most was "Production: and the one 
that changed the least was "Maintenance, repair, and follow up".

Student survey: implementation of the knowledge acquired by 
students and graduates

Among respondents (n = 220), 58 were graduates and 162 were 
students. Among the graduates of both universities, 2.9% (n = 5) 
mentioned that their current job is related to providing wheel-
chairs, and 74.1% (n = 43) claimed to have used the knowledge 
acquired in the wheelchair supply course at some point in their 
work activities. Regarding the students, 54% (n = 88) mentioned 

having applied the knowledge acquired in the course in their 
practices.

In the context of academic practices and work activities, both 
students and graduates mentioned having participated in some 
of the 8 steps of wheelchair provision.

It is important to mention that among the suggestions made 
by the respondents for improvement in wheelchair training, they 
highlight the need to increase the number of hours of instruction 
on the subject and to include a practical component in wheelchair 
training.

Below are the results for each of the steps and their frequency 
of participation (Figure 1):

Taking into account that user training, assessment, and pre-
scription were the steps in which the greatest participation was 
reported, it was also possible to establish its frequency (Figure 2).

Similarly, they mention that the steps in which their partici-
pation is minimal and sometimes non-existent are the financing 
and ordering step and the product preparation step.

Discussion

Physiotherapy students positively evaluated the training they 
received: it increased their knowledge and they continued to use 
the content in their current work. These results suggest implica-
tions for when curricular change may be necessary, suitable ped-
agogical approaches, and specific considerations for the Colombian 
context.

Curricular changes according to the needs of the academic 
context

Understanding the academic and professional context in which 
students and graduates of physiotherapy programs operate is 
crucial for adjusting study plans, particularly in the area of 
wheelchair provision, where academia plays a vital role in 
addressing unresolved needs in this field. The curricular modi-
fications made in the programs of both universities might have 
influenced the improvement in the exam results. Although the 

Figure 1. 8-step participation in academic practices and work activities.
a horizontal bar chart showing the frequency of student participation in the 8 steps of wheelchair provision. step 7 "User training" has the highest level of participation, followed by 
step 2 "assessment" and step 3 "Prescription".
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students find the content useful and the knowledge is applicable 
(survey), there are still some challenges articulating the curric-
ulum adjustments to the health system context. A similar study 
was conducted in 2021 by Bosques, G. et  al. [21]. A survey of 
medical students about to graduate revealed that 33% of the 
participants stated that they had insufficient experience in caring 
for the population with disabilities and their rehabilitation. Based 
on this information, curricular changes were generated in the 
course: increased instructional hours, changes in content (iden-
tification of barriers to attention), and implementation of new 
pedagogical strategies (videos, reflections based on media pub-
lications, practical activities with wheelchairs). The results, which 
were obtained from a post-training test, were quite satisfactory. 
The students not only showed that they had more knowledge 
but also that they had more tools to care for people with 
disabilities.

Teaching strategies and content

The step with the highest performance was "Process,” encompass-
ing referral, assessment, financing, and ordering. The step where 
there was lower performance was "Fitting." It is important to 
evaluate the teaching strategies implemented. Perhaps the “fitting” 
step requires a more comprehensive approach and additional 
practical time. The manner in which each of these steps is taught 
significantly impacts meaningful learning.

In 2015, Best, K.L., et  al. [22] showed that some teaching meth-
ods, such as manual instruction, can be very effective for steps 
requiring some manual dexterity, either by the user or the 
physiotherapist.

Despite the above, within the modifications to the course con-
tent, more emphasis should be placed on specific steps based on 
survey results (greater participation of students and graduates in 
steps such as user training, prescription, and evaluation) and the 
resources available to carry out the course.

A semester-long program of 20 h like the one at University A 
or 18 h like the one at University B, benefits from this type of 
adjustment. These measures favor the prioritization of content in 
terms of available time. In 2022 Giesbrecht, E. M., et  al. [23] eval-
uated wheelchair-related content in occupational therapy pro-
grams in Canada. They found that all the programs covered at 
least four of the WHO steps, but only five programs covered all 

the steps. Steps 1 (referral and appointment), 4 (Funding and 
ordering), 6 (fitting), and 7 (user training) were covered in most 
programs while steps 2 (assessment) and 3 (prescriptions) were 
addressed in all programs.

The pedagogical approach, the amount of time spent on 
wheelchair-related content, and the type of assessment used, 
varied widely between programs. This supports the fact that cur-
ricular modifications depend on multiple factors such as current 
knowledge, the needs of the context, and the resources available 
for training [24].

Thus, it seems that the improved performance obtained in the 
current cohort may be attributed to interprofessional experience, 
increased practice time, and the use of support resources in virtual 
classrooms.

The provision of wheelchairs, professional development, and 
work context of physiotherapists

In Colombia, the wheelchair provision process is undergoing a 
legal transition with several policies proposed after the ratifi-
cation of the UNCRPD. Perhaps for this reason, the survey 
showed that 2.9% (n = 5) of physiotherapists currently work in 
wheelchair supply, and 74.1% (n = 43) state that they have used 
the knowledge acquired in the course of wheelchair provision 
at any time in their work activity. The visibility of this area 
requires professionals to be competent in this task, driving a 
growing demand for training. While several training resources 
are available, it can be difficult to adapt them to the educa-
tional programs in a particular context [25]. Burrola-Mendez, 
y., et  al. [15] were able to demonstrate the topics and contents 
addressed in courses. The most common model was that of 
the WHO 8 steps. However, they showed a lack of information 
about how these themes were implemented within professional 
rehabilitation programs.

Participation in university and internship activities primarily 
focuses on user training, user evaluation, and wheelchair pre-
scription. Based on this, different training activities that empha-
size these supply steps could be proposed, for example, holding 
a “camp” on wheelchair skills training. This intensive activity 
allows students to gain greater skills in assessing, training, 
detecting, and documenting users’ manual and power wheelchair 
skills [26].

Figure 2. 8-step frequency of participation.
a horizontal bar chart displaying the frequency of participation in the steps where participation was most reported. Most students participated at least once in the steps, while very 
few students participated more than 5 times in the steps.
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Regarding university internships, where 54% (n = 88) of respon-
dents mentioned applying the acquired knowledge, enhancing 
internship opportunities for students could involve strengthening 
wheelchair supply processes.

As with any study, this study has its limitations. There was no 
standardization of training in curriculum; the participants were 
graduates and students with different experiences and background 
related to wheelchair provision services. Each university used a 
diverse pedagogical approach, and the amount of time spent on 
wheelchair-related content and the type of assessment used var-
ied. The students’ pre-wheelchair service provision knowledge and 
related wheelchair experience were not captured for any cohort. 
Therefore, the post-knowledge and application gains and com-
parisons must be interpreted cautiously.

Conclusions

Modifying pedagogy and course content in physiotherapy degree 
programs might potentially improve the quality of wheelchair 
service provision for wheelchair users in Colombia.

Recommendations for future research include employing a 
systematic wheelchair service provision training program and eval-
uation strategy across all Colombian universities. Moreover, it is 
imperative to investigate and correlate the regulations and the 
social and cultural context that impacts the integrality of the 
wheelchair service provision process, in which training is a fun-
damental element to achieve the social participation of people 
with disabilities.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This research received no specific grant from any funding agency 
in the public, commercial or non-for-profit sectors.

Notes on contributors

Sandra Esperanza Velasco Forero: Physiotherapist, Specialist in 
Hospital Administration, Specialist in Education for Health 
Professionals. Wheelchair service provider certified by the 
International Society of Wheelchair Professionals (ISWP) Basic and 
Intermediate Level. Member of the World Confederation of Physical 
Therapy (WP). Professor and researcher in assistive technology

Nidia Johana Arias Becerra: Nidia is a physical therapist and a 
PhD student in biomedical sciences. Has a master’s degree in 
neurological rehabilitation. She is member of UNESCO Chair: Early 
childhood and inclusive early intervention. She is a trainer certified 
by the International Society of Wheelchair Professionals (ISWP). 
Her interests are interprofessional education, early childhood and 
inclusion.

Martha Rocío Torres Narváez: Physical Therapist, Epidemiologist, 
MsC Bioethics. Wheelchair service provider certified by the 
International Society of Wheelchair Professionals (ISWP). Member 
of Institute of Applied Ethics Universidad del Rosario. Member of 
World Confederation of Physiotherapy (WP). Professor and 
researcher in neuroscience, assistive technology, measurement 
tools and ethics.

Mónica Alejandra Mondragón Barrera: Physical therapist and has 
two master’s degree in Epidemiology and Bioethics. Professor in 
physiology and research courses. Research coordinator at the 
Faculty of Physiotherapy of the CES University.

Sara Munera Orozco: Sara is a physical therapist and has a master’s 
degree in Rehabilitation Science and Technology. She was trained 
in Japan on intellectual and developmental disabilities with the 
international cooperation agency JICA. She is a trainer and wheel-
chair service provider certified by the International Society of 
Wheelchair Professionals (ISWP), an assistive technology profes-
sional certified by the Rehabilitation Engineering and Assistive 
Technology Society of North America (RESNA), and a Graphic 
Recorder. Her academic and life interest is focused on the inclusion 
of people with disabilities in society and the use of assistive 
technology for the achievement of full participation in all the 
activities.

Mary Goldberg: Mary is an associate professor and the Master of 
Rehabilitation Technology Program Director at the University of 
Pittsburgh. She has a background in education with a concentra-
tion in rehabilitation science; psychology; and Spanish. Goldberg 
is Co-Director of two research centers: the Initiative to Mobilize 
Partnerships for Successful Assistive Technology Translation and 
the International Society of Wheelchair Professionals. Goldberg 
also directs the Clinical and Translational Science Institute 
Evaluation Core and has led several training programs in the fields 
of assistive technology and innovation for undergraduates, veter-
ans, graduate students, and STEM teachers and is a strong advo-
cate for diversity, equity, and inclusion in academia. Goldberg has 
taught several courses in the area of technology and innovation.

Krithika Kandavel: Krithika holds a Bachelor’s degree in computer 
science and engineering and received her MS in knowledge man-
agement at Nanyang Technological University in Singapore. She 
has experiences as a software developer in a public sector in 
Singapore. Her work at the United Nations ESCAP at New Delhi 
includes developing a Social Hub for SATNET Asia, a project 
funded by the European Union. Together with UN CAPSA in 
Indonesia, she organized training programs for key stakeholders 
in South and Southeast Asian countries to facilitate electronic 
trade in Agriculture.

Paola Rocio Esquivel Ortiz: Paola is pursuing a PhD in Rehabilitation 
Sciences at the University of Pittsburgh and is a Fulbright Scholar. 
She graduated as an occupational therapist from the Universidad 
Nacional de Colombia and completed a master’s degree in 
Rehabilitation Science at the University of Alberta in Edmonton, 
Canada. Her interests focus on the use of smart technology as 
assistive technology to promote independence and participation 
for people with disabilities.

ORCID

Sandra Esperanza Velasco Forero  http://orcid.org/0000-0002- 
8376-2443
Nidia Johana Arias Becerra  http://orcid.org/0000-0002-4261- 
3310
Martha Rocío Torres Narváez  http://orcid.org/0000-0002- 
6629-8909
Mónica Alejandra Mondragón Barrera  http://orcid.org/0000- 
0003-0919-7172
Mary Goldberg  http://orcid.org/0000-0002-4922-9186
Paola Rocio Esquivel Ortiz  http://orcid.org/0000-0003- 
4518-9612

http://orcid.org/0000-0002-8376-2443
http://orcid.org/0000-0002-8376-2443
http://orcid.org/0000-0002-4261-3310
http://orcid.org/0000-0002-4261-3310
http://orcid.org/0000-0002-6629-8909
http://orcid.org/0000-0002-6629-8909
http://orcid.org/0000-0003-0919-7172
http://orcid.org/0000-0003-0919-7172
http://orcid.org/0000-0003-4518-9612
http://orcid.org/0000-0003-4518-9612


DISABILITy AND REHABILITATION: ASSISTIVE TECHNOLOGy 7

References

 [1] World Health Organization, The World Bank. World report on 
disability [internet]. Geneva, Switzerland: world Health 
Organization; 2011cited 2023 Jan 7]. Available from: https://
search.library.wisc.edu/catalog/9910105870102121.

 [2] World Health Organization. Guidelines on the provision of 
manual wheelchairs in less resourced settings. Geneva: world 
Health Organization; 2008.

 [3] Khasnabis C, Mines K. World health organization. Wheelchair 
service training package: basic level. Geneva: world Health 
Organization; 2012.

 [4] World Bank. Colombia [Internet]. 2023. Available from: 
https://datos.bancomundial.org/pais/colombia.

 [5] Departamento Administrativo Nacional de Estadística. Panorama 
general de la discapacidad en Colombia [Overview of disability 
in Colombia] [Internet]. 2018 [cited 2023 January 7]. Available 
from: https://www.dane.gov.co/files/investigaciones/discapacidad/
Panorama-general-de-la-discapacidad-en-Colombia.pdf.

 [6] Ministerio de Salud y Protección Social. Sala situacional de 
las personas con discapacidad [Disability Situational Room] 
[Internet]. Bogotá; 2018 [cited 2023 Jan 7]. Available from: 
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/
RIDE/DE/PS/sala-situacional-discapacidad-junio-2018.pdf.

 [7] Congreso de Colombia. Ley 1346 de 2009. Por medio de la 
cual se aprueba la “Convención sobre los Derechos de las 
personas con Discapacidad”, adoptada por la Asamblea 
General de la Naciones Unidas el 13 de diciembre de 2006. 
[Law 1346 of 2009. By means of which the “Convention on 
the Rights of Persons with Disabilities” is approved, adopted 
by the General Assembly of the United Nations on December 
13, 2006] [Internet]. Available from: https://www.funcionpublica.
gov.co/eva/gestornormativo/norma_pdf.php?i=37150.

 [8] United Nations. Convention on the rights of persons with 
disabilities and optional protocol. New york, Ny: united 
Nations; 2006.

 [9] Correa-Montoya L, Castro-Martínez MC. Disability and Social 
Inclusion in Colombia. Saldarriaga-Concha Foundation. 
Alternative Report to the Committee on the Rights of Persons 
with Disabilities. 2016

 [10] Toro-Hernández ML, Múnera-Orozco S, Celis-Betancur JF, et al. 
The colombian assistive technology sector: national policies 
and experiences from the national disability system repre-
sentatives. Global Perspect Assist Technol. 2019;323.

 [11] Fung K, Miller T, Rushton PW, et  al. Integration of wheelchair 
service provision education: current situation, facilitators and 
barriers for academic rehabilitation programs worldwide. 
Disabil Rehabil: Assist Technol. 2020;15:553–562.

 [12] Toro-Hernández ML, Mondragón-Barrera A, Múnera-Orozco 
S, et  al. Experiences with rehabilitation and impact on com-
munity participation among adults with physical disability 
in Colombia: perspectives from stakeholders using a 
community-based research approach. Int J Equity Health. 
2019;18(1):18. doi: 10.1186/s12939-019-0923-4.

 [13] Toro-Hernández ML, Mondragón-Barrera MA, Torres-Narváez 
MR, et  al. Undergraduate physiotherapy students’ basic 
wheelchair provision knowledge: a pilot study in two uni-
versities in Colombia. Disabil Rehabil Assist Technol. 
2019;15(3):336–341. doi: 10.1080/17483107.2019.1580776.

 [14] Toro-Hernández ML, Alvarez L, Vargas-Chaparro MC, et  al. 
Final year students’ knowledge on basic manual wheelchair 
provision: the state of occupational therapy programs in 
Colombia. Occup Ther Int. 2020;2020:3025456–3025458. 
2020:doi: 10.1155/2020/3025456.

 [15] Burrola-Mendez y, Kamalakannan S, Rushton PW, et  al. 
Wheelchair service provision education for healthcare pro-
fessional students, healthcare personnel and educators 
across low- to high-resourced settings: a scoping review. 
Disabil Rehabil: Assist Technol. 2023;18:67–88.

 [16] Ruckert E, Plack MM, Maring J. A model for designing a 
geriatric physical therapy course grounded in educational 
principles and active learning strategies. J Phys Ther Educ 
[Internet]. 2014;28Available from: https://journals.lww.com/
jopte/Fulltext/2014/01000/A_Model_for_Designing_a_
Geriatric_Physical_Therapy.10.aspx.

 [17] Burrola-Mendez y, Toro-Hernández ML, Goldberg M, et  al. 
Implementation of the hybrid course on basic wheelchair 
service provision for colombian wheelchair service providers. 
PLoS One. 2018;13(10):e0204769. doi: 10.1371/journal.
pone.0204769.

 [18] Knowles MS, editor. Andragogy in action. 1st ed. San 
Francisco: jossey-Bass; 1984.

 [19] Bonwell CC, Eison JA. Active learning: creating excitement 
in the classroom. Washington, DC: School of Education 
and Human Development, George Washington University; 
1991.

 [20] Hamlin MD. Creating andragogy for adult learning advantage. 
Building and maintaining adult learning advantage. IGI 
Global; 2020. p. 209–231.

 [21] Bosques G, Philip K, Francisco GE. Integration of chronic 
disability management in a medical student curriculum. Am 
J Phys Med Rehabil. 2021;100(2S Suppl 1):S30–S33. doi: 
10.1097/PHM.0000000000001590.

 [22] Best KL, Miller WC, Routhier F. A description of manual wheel-
chair skills training curriculum in entry-to-practice occupa-
tional and physical therapy programs in Canada. Disabil 
Rehabil  Assist Technol.  2015;10(5):401–406. doi: 
10.3109/17483107.2014.907368.

 [23] Giesbrecht EM, Rushton PW, Dubé E. Wheelchair service pro-
vision education in Canadian occupational therapy programs. 
PLoS One. 2022;17(2):e0262165. doi: 10.1371/journal.
pone.0262165.[PMC] [InsertedFromOnline

 [24] Powell  NJ.  Content for educational programs in 
school-based occupational therapy from a practice per-
spective. Am J Occup Ther. 1994;48(2):130–137. doi: 
10.5014/ajot.48.2.130.

 [25] Goldberg M, Rushton P, Kirby RL, et  al. Wheelchair service 
provision content in professional rehabilitation organizations’ 
standards documents and contemporary initiatives: a rapid 
review. Disabil Rehabil Assist Technol. 2022;19(1):78–89. doi: 
10.1080/17483107.2022.2063421.[Mismatch[Mismatch 
[InsertedFromOnline

 [26] Smith EM, Best KL, Miller WC. A condensed wheelchair skills 
training ‘bootcamp’ improves students’ self-efficacy for as-
sessing, training, spotting, and documenting manual and 
power wheelchair skills. Disabil Rehabil Assist Technol. 
2020;15(4):418–420. doi: 10.1080/17483107.2019.1572231.

https://search.library.wisc.edu/catalog/9910105870102121
https://search.library.wisc.edu/catalog/9910105870102121
https://datos.bancomundial.org/pais/colombia
https://www.dane.gov.co/files/investigaciones/discapacidad/Panorama-general-de-la-discapacidad-en-Colombia.pdf
https://www.dane.gov.co/files/investigaciones/discapacidad/Panorama-general-de-la-discapacidad-en-Colombia.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/PS/sala-situacional-discapacidad-junio-2018.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/DE/PS/sala-situacional-discapacidad-junio-2018.pdf
https://www.funcionpublica.gov.co/eva/gestornormativo/norma_pdf.php?i=37150
https://www.funcionpublica.gov.co/eva/gestornormativo/norma_pdf.php?i=37150
https://doi.org/10.1186/s12939-019-0923-4
https://doi.org/10.1080/17483107.2019.1580776
https://doi.org/10.1155/2020/3025456
https://journals.lww.com/jopte/Fulltext/2014/01000/A_Model_for_Designing_a_Geriatric_Physical_Therapy.10.aspx
https://journals.lww.com/jopte/Fulltext/2014/01000/A_Model_for_Designing_a_Geriatric_Physical_Therapy.10.aspx
https://journals.lww.com/jopte/Fulltext/2014/01000/A_Model_for_Designing_a_Geriatric_Physical_Therapy.10.aspx
https://doi.org/10.1371/journal.pone.0204769
https://doi.org/10.1371/journal.pone.0204769
https://doi.org/10.1097/PHM.0000000000001590
https://doi.org/10.3109/17483107.2014.907368
https://doi.org/10.1371/journal.pone.0262165
https://doi.org/10.1371/journal.pone.0262165
https://doi.org/10.5014/ajot.48.2.130
https://doi.org/10.1080/17483107.2022.2063421
https://doi.org/10.1080/17483107.2019.1572231

	Training physiotherapy students in basic wheelchair provision. Experiences at two universities in Colombia
	ABSTRACT
	Introduction
	Colombian context
	Training as a facilitator of quality wheelchair service provision

	Methods
	Theoretical framework
	Student outcomes
	Outcome measures
	Ethical considerations

	Results
	Wheelchair knowledge test
	Global and domain performance
	Comparison between cohorts
	Student survey: implementation of the knowledge acquired by students and graduates

	Discussion
	Curricular changes according to the needs of the academic context
	Teaching strategies and content
	The provision of wheelchairs, professional development, and work context of physiotherapists

	Conclusions
	Disclosure statement
	Funding
	Notes on contributors
	ORCID
	References



