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Abstract 

Digital rehabilitation, also termed as tele rehabilitation enables the distant delivery of rehabilitation 
services, thereby increasing accessibility and efficacy. Worldwide, the healthcare service sector is 
gradually admitting the advantages of digital rehabilitation. Digital rehabilitation offe rs a resourceful 
means for providing suitable physical therapy facilities to patients at the comfort of their homes. The 
objective of the study was to evaluate level of awareness, attitudes, perceptions and barriers concerning 
digital rehabilitation services among the Physiotherapists in Pakistan. The data was collected using a 
cross-sectional survey research design from 255 physiotherapists via online google form. The study 
population includes 76 (33%) male and 154 females (67%). Participants having an advance knowledge of 
Information technology showed a significant inclination to attend training programs (p < 0.05).  

Digital rehabilitation offers an optimistic approach to enhance physiotherapy facilities in Pakistan. 
Inadequate amenities, poor set-up, lack of knowledge and insufficient funding determine failures in 
continuing the practice of digital rehabilitation. The findings also indicated that the existing courses do 
not incorporate the proficiencies required for professionals suggesting the need to incorporate such 
programs   in the syllabuses. 

These obstacles must be addressed so that the physiotherapist’s community in Pakistan can reinforce 
digital rehabilitation to improve patient outcomes and promote the profession.  
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1 Introduction 

Digital rehabilitation, also termed as tele rehabilitation embodies a novel method in the field of 

physiotherapy. By employing digital facilities, tele rehabilitation enables the distant delivery of 

rehabilitation services, thereby increasing accessibility and efficacy. This advanced method covers a 

comprehensive collection of devices and applications such as videoconferencing, artificial intelligence, 

mobile applications, and wearable devices intended to boost patient recovery and smooth care delivery. 

The incorporation of digital rehabilitation is in accord to the worldwide pattern of integrating 

information and communication technology (ICT) into healthcare, a tendency that has attained 

noteworthy attraction globally (Maresca et al.,2020). 

Worldwide, the healthcare service sector is gradually admitting the advantages of digital rehabilitation. 

Studies have shown that tele rehabilitation can be as productive as conventional face to face therapy 

for a variety of situations, covering musculoskeletal ailments, stroke rehabilitation, and chronic pain 

management. It provides several benefits including augmented patient engagement, constant patient 

monitoring, tailored interventions and economical delivery of service. (In the context of physical therapy 

rehabilitation plays a key role in monitoring the progress in recovering from cerebrovascular accidents 

(CVA) (Opele et al.,2020; Niknejad et al. 2021; Mani et al.,2017). Artificial Intelligence (AI) in this regard 

simplifies robotic and high-tech methods to get control of neural challenges, aiding successful and in 

time induction of therapy. The comfort and effectiveness of performing physical therapy at home for 

both valuation and continuing monitoring, highlights its worth and viability, specifically when initiated 

immediately after disease onset, as suggested for optimum recovery (Lee et al.,2023; Robler et al., 2021; 

Keldsen et al.,2020; Geisler et al.,2019). 

Digital rehabilitation also increases accessibility to facilities for those in rural areas, alleviating the need 

for travel to approach a particular care. This mode of rehabilitation provides adaptability and liberation 

to patients as well as their families, which is advantageous in rural settings. Moreover, the using 

videoconferencing in urban setting offers an economical way of screening further showing the flexibility 

of tele rehabilitation. Collectively, digital rehabilitation offers a resourceful means for providing bearable   

and suitable physical therapy facilities to patients at the comfort of their homes, exploiting 

telecommunications to simplify the continuing evaluation and improvement of recovery procedures 

(Harkey et al.,2020; Canfell et al.,2021; Anderson et al.,2022). 

Tele rehabilitation includes two primary modalities: “Contemporaneous”, which includes real time 

interaction of therapists but from different locations. “Non-Contemporaneous”, which covers 
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anachronic “store and forward” data transmission containing video clips, digital images and other 

telecommunications devices. This contrast underscores the versatility of tele rehabilitation to numerous 

clinical and patient requirements. In spite of the benefits of tele rehabilitation, its execution stresses an 

in-depth comprehension of care delivery ethics and reliability, along with a devotion   to keeping the 

quality of care. Consequently, healthcare professionals should foster a solid collaboration with tele 

rehabilitation developers to make sure the success of these facilities (Anderson et al.,2022)  

However, the effective execution of digital rehabilitation, needs capable infrastructure, appropriate 

education of healthcare professionals and embracing from both professionals as well as patients. In 

context of Pakistan, attention to digital health solutions has been rising, stimulated by the escalating 

infiltration of the internet and smartphone. Until 2022, infiltration of internet in Pakistan has been 

mounted to nearly 36.5%, with over 100 million users (Latif et al.,2023; Ali et al.,2022). This notable 

internet accessibility signifies a strong opportunity for digital health interventions, covering digital 

rehabilitation. Regardless of this potential, the acceptance and execution of digital rehabilitation in 

Pakistan stays at an initial phase. There is a scarcity of studies about the awareness and acceptance of 

digital rehabilitation among physiotherapists, considering that they are the main contributors in the 

process of rehabilitation. Comprehending their awareness attitude, perception and the factors 

impacting the embracing of digital rehabilitation is vital for successfully incorporating these facilities 

into conventional healthcare system. 
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2     Problem Statement and Significance of the Study 

In spite of the likely advantages of digital rehabilitation, there is a considerable gap in research regarding 

its awareness and acceptance among physiotherapists in Pakistan. Physiotherapists are main 

contributors in the rehabilitation process and their attitudes and perceptions regarding digital devices 

crucially influence the implementation and progression of such interventions. This study aimed at 

addressing this gap by investigating the current level of awareness about digita l rehabilitation among 

physiotherapists in Pakistan, revealing barriers to its acceptance, and proposing plans to encourage its 

usage in clinical setting. 

The results of this study are expected to afford valuable penetration into the recent situation of di gital 

rehabilitation in Pakistan.  Identification of the awareness levels and possible barriers confronted by 

professional linked to physiotherapy, the research may apprise health care service providers, 

government agencies, researchers and healthcare professionals about the essential steps to boost the 

incorporation of digital rehabilitation. This consequently can result in enhanced patient outcomes, 

augmented availability to rehabilitation services, and a more well-organized health care structure. 

Moreover, the study is instrumental to the existing body of knowledge regarding digital rehabilitation, 

offering fundamentals for further research and strategy building 

3 Literature Review 

Digital rehabilitation has been thoroughly investigated and implemented in several countries, indicating 

substantial prospective in augmenting the excellence and convenience of rehabilitation services. 

Researches specifies that tele rehabilitation can be as potent as conventional face to face service for 

numerous situations covering stroke, musculoskeletal ailments and pain management (Cottrell et al., 

2020; Zhang et al., 2021). A review of studied revealed that tele rehabilitation is approximate to 

traditional methods in context of clinical efficacy, patient involvement, and healthcare utility (Baigi et 

al.,2022). It provides augmented patient involvement and adherence by offering appropriate and flexible 

access to physiotherapy sessions. Intensive care through wearable tools and mobile application allows 

healthcare professionals trace outpatient improvement and regulate treatment strategies in real time 

(Perez et al., 2021; Rigamonti et al., 2020). Additionally, digital rehabilitation may decrease health care 

expenses through curtailing the necessity of physical setup and aiding remote service delivery (Butzner 

et al., 2021; Brigo et al., 2022; McMaster et al., 2021). 

However, the acceptance of digital rehabilitation come up with numerous challenges. Scientific barriers, 
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including the accessibility and dependability of internet connection are important concerns, specifically 

in remote areas (Rahiem et al., 2020). Furthermore, the lack of related education and IT skills may 

obstruct the constructive usage of digital rehabilitation facilities. Apprehensions concerning data 

security and privacy also lead to   problems as patients and professionals’ providers can be worried about 

unforeseen risk linked to digital services (Blandford et al., 2020). 

3.1 Digital Rehabilitation in Developing Countries 

In emerging nations, the implementation of digital rehabilitation is impacted by distinctive challenges 

and prospects. Inadequate assets, poor infrastructure, and monetary limitations are common problems 

that influence the execution of digital health facilities (Rahiem et al., 2020). Nevertheless, the potential 

advantages of digital rehabilitation in enlightening access to health care facilities in distant areas are 

predominantly notable in these settings. Research performed in India confirmed the viability and 

efficiency of telerehabilitation for stroke patients, underscoring its benefit in addressing the gap in 

rehabilitation amenities in rural setting (Chen et al., 2015). Likewise, in Brazil, digital rehabilitation has 

been employed to deliver distant physiotherapy sessions to patients having chronic obstructive 

pulmonary disease (COPD), ensuing in better patient recovery and lower health care costs (Tenforde et 

al., 2020; Ali et al., 2022). 

These instances highlight the prospective of digital rehabilitation to improve health care outcome in 

emerging countries. But, effective execution needs addressing the specified challenges confronted in 

these settings, such as upgrading digital infrastructure, providing educating healthcare service providers 

along with making sure the bear ability and convenience of digital rehabilitation services (Rahiem et al., 

2020). 

3.2 Digital rehabilitation technologies 

Digital rehabilitation technology is related to the usage of digital devices to augment the rehabilitation 

processes. As a consequence of the increasing demand in rehabilitation facilities, a switch to the usage 

of technology is indispensable. Digital rehabilitation technologies have appeared as ground breaking 

facility in the field of health care providing numerous advantages for care of patient care and health 

services. These technologies are offered to improve mobility and decrease the impairment of people 

coping with health challenges. They have created positive influence on self-care by allowing patients to 

boost their lifestyle, vital in distance-based rehabilitation. (Arntz et al., 2023). Numerous technologies 

have been employed to simplify distant evaluation   of patient outcomes (Brigo et al., 2021). These 
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technologies include virtual reality (VR), augmented reality (AR), tele rehabilitation, and wearable 

devices which are gradually getting familiarity among professionals for enhancing the rehabilitation 

procedure. 

3.2.1 Virtual and Augmented Reality  

VR and AR have been considerably evaluated for their possible advantages in rehabilitation. Specifically, 

VR has demonstrated potential in lowering strain and handling discomfort for patients in acute care. It 

has been revealed that VR may efficiently regulate consideration and attitude by decreasing pain 

perception and improve the overall therapy outcome. Application of VR in acute care have been linked 

with enhanced quality of sleep and reduced concern among clients (Kanschik et al.,2023) 

3.2.2 Wearable Inertial Sensors 

 Wearable inertial sensors as well as accelerometers and gyroscopes are employed to assess gait and 

balance. Such tools are beneficial in measuring the efficacy in situation such as Parkinson disease and 

post stroke rehabilitation. These devices offer constant, real time readings helping practitioners in 

tracking progression and altering recovery plans. The effectiveness and consistency of these devices 

have been confirmed (Kobsar et al.,2020). 

3.2.3 Digital Health Tools and Patient Involvement  

 Mobile applications and electronic patient-reported outcome measures (ePROMs) are increasingly 

gaining familiarity among professionals. Such tools enable better patient involvement offering improved 

symptoms tracking and adherence of treatment. These tools also allow distant monitoring and care that 

is specifically valuable for handling chronic conditions and follow up treatment (Seron et al.,2021). 

3.3 The State of Digital Rehabilitation in Pakistan: 

The health care structure in Pakistan faces many challenges covering scarcity of funds, unbalanced 

accessibility of health care amenities and a high rate of disease (Memon et al., 2024). These obstacles 

produce a captivating situation for the embracing of advanced solutions like digital rehabilitation. The 

growing infiltration of the internet and mobile smartphones in Pakistan offers an important prospect for 

the execution of digital health interventions. 

3.4 Awareness and Acceptance Among Physiotherapists: 

Physiotherapists has a crucial role in the rehabilitation process and their attitudes concerning digital 
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tools significantly influence the implementation and prosperity of digital rehabilitation interventions. In 

context of Pakistan Studies there is a lack of studies concerning   the awareness and acceptance of digital 

rehabilitation among physiotherapists, however insights may be extracted from studies performed in 

other settings. Research from the United States showed that therapists usually recognize digital 

rehabilitation optimistically accepting its benefit in enhancing patient outcome and better accessibility 

to services (Cottrell et al.,2020). Nevertheless, apprehensions regarding the consistency of devices, the 

quality of patient health care provider interaction and the danger of reduced patient adherence were 

also noticed. Similarly researches from Australia and Europe have also reported passio n and disbelief 

towards the usage of digital rehabilitation (Tenforde, et al., 2021). 

4 Objectives and Research Questions 

Evaluate the level of awareness concerning digital rehabilitation among physiotherapists in Pakistan: 

Determining to what extent physiotherapists are familiar with digital rehabilitation facilities and their 

applications. Explore the attitudes and perceptions of physiotherapists towards digital rehabilitation: 

Understanding the views and opinions of physiotherapists concerning the convenience and obstacles of 

digital rehabilitation. Find the barriers to the implementation of digital rehabilitation facilities:  Examine 

the challenges as well as obstacles that restrain physiotherapists from implementing digital 

rehabilitation at their settings. 

1. What are the current awareness levels of physiotherapists in Pakistan regarding digital 

rehabilitation? 

2. What is level of knowledge and skills of physiotherapists in utilizing digital rehabilitation 

tools  

3. What are the attitudes and perceptions of physiotherapists towards incorporating digital 

technologies into their practice? 

4. What are the barriers and challenges hindering the adoption of digital rehabilitation in 

physiotherapy? 

5. What are recommendations for enhancing awareness and facilitating the integration of 

digital rehabilitation among physiotherapists in Pakistan?  
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5      Research Methodology 

This section provides comprehensive material regarding how this research was conducted by answering 

the research questions through mixed method of research and concentrating on the research objectives. 

The data collection and the analysis method has been also defined. 

5.1 Data Collection Procedure: 

The research questions for this study are grounded on review of different studies conducted concerning 

the significance of digital rehabilitation in Pakistan. Such studies are a preliminary to the study objective 

and makes the ground on which the research questions were answered. We need to look at the current 

healthcare situation in Pakistan to understand how healthcare providers are using new high-tech 

medical solutions. In addition, it has been hypothesized that digital rehabilitation is fully capable to 

enhance public health, so this innovative health care delivery system must be encouraged by the 

Pakistani agencies and the health care service providers (To et al., 2019; Ullah et al., 2021).  

This research was conducted by employing a mixed method survey including a cross-sectional research 

method as it is feasible and economical as compared to the longitudinal study design which includes the 

collection of data repeatedly (Fah et al., 2021). Our study evaluated the attitudes, perceptions, opinions 

and concerns of physiotherapists about digital rehabilitation. The quantitative data were collected by 

deploying a questionnaire as a research instrument in the current study. The questionnaires are 

extensively considered as valuable tool for collection of information providing numerical and 

quantifiable data. They may be administered in absence of the researcher and are comparatively simple 

to analyze (Schuman-Olivier et al., 2020).  

The questionnaire included both open and close ended statements which were incorporated after a 

comprehensive review of relevant studies (Chithapuram et al., 2023; Yeung et al, 2023; Trenfield et al, 

2022; Marwaha et al, 2022). Structured questions specifically close ended provide several advantages 

as they enable to generate frequencies of responses, provide opportunities for further statistical analysis 

as well as can be labelled to compare various groups (Levitt et al, 2022). The primary objective of the 

questionnaire (Appendix 1) was to evaluate the perceptions and experiences of physiotherapists 

concerning digital rehabilitation. The scopes of the statements are based on   the digital rehabilitation 

service respondents have experienced and future of digital rehabilitation. Every statement was 

developed in context of the present study. The process involved rigorous feasibility, reliability, validity 

and significance to the research objectives (Batool, et al, 2022) 
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In total questionnaire was consists of eighteen questions (Appendix 1). The initial ten questions gathered 

the demographic characteristics of the respondents. Three questions were incorporated in section two 

to evaluate the awareness and knowledge of digital rehabilitation among physiotherapists. Section three 

includes six questions to gauge the attitudes and perceptions among the study participants. Similarly, 

one question was included in section four to know about the barriers to digital rehabilitation among the 

respondents. Finally, two questions were devoted to section five to know about the respondent’s 

opinion regarding training and support of digital rehabilitation. The last two statements of this sectio n 

were open-ended to know about respondent’s opinion and their recommendations concerning the 

current condition of phenomenon of digital rehabilitation in Pakistan. 

The content validity of questionnaire was done to inspect the degree to which statements of the 

questionnaire are actually based on the research objective. This examined that how well statements of 

the questionnaire are able   to cover all relevant aspects of a construct (Mizrahi et al., 2021). The process 

is finalized by taking the viewpoints of professionals working in the areas related to digital rehabilitation. 

The professionals evaluated the design of the questionnaire, length of the statements, their clarity, 

meaning and ability to measure the relevant construct (Rapee et al.,2023). The questionnaire was piloted 

after the confirmation regarding its validity and adequacy. The pilot test was employed to assess the 

reliability and validity of the questionnaire. The contents of the questionnaire were revised and refined 

after getting valuable feedback. Few authors have recommended near 30 while others have suggested 

12 respondents for a pilot study (Brown 1995; Julious 2005). Therefore, it was decided to recruit 15 

respondents for a pilot test (Appendix 2). The gathered data was then used to compute and evaluate 

the reliability of the questionnaire. Two measures namely Cronbach’s coefficient alpha (CA) and the 

Kuder and Richardson (KR-20) were used to examine the internal consistency reliability of the 

questionnaire. The reliability of binary variables was computed using KR-20 (q2.1, q2.2, q2.3, q3.1) 

whereas CA was used for the variables reported on Likert scale (q3.3, q3.4, q3.5). Both KR-20 and CA 

demonstrated the threshold value of 0.7 for internal consistency reliability (Hair et al., 2021; Hair et 

al.,2019), therefore reliability of the questionnaire was verified (Table 1).  

Table 5.1. Reliability of the Questionnaire  

Construct Items α 

Awareness and Knowledge 3 0.73 

Attitudes and Perceptions 8 0.89 

Barriers 5 0.76 
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5.2 Target Group: 

Sample size was calculated using online program Open EPI (OpenEpi - Toolkit Shell for Developing New 

Applications).Setting alpha (α) =.05 ,confidence level =95% and reported proportion of  physiotherapists 

recognized  digital rehabilitation as a legitimate service = 79.1% (reference) which  yields the minimum 

sample size of 255.The selection of study population was based on a non-probability convenience 

sampling technique targeted at clinical as well as academic physiotherapists  based in Pakistan with 

minimum of six months of relevant experience. The inclusion criteria were that respondents must be 

physiotherapists having age ≥ 24 years having both genders to make sure a diverse sample, the 

respondents may or may not be practicing digital rehabilitation. Exclusion criteria include undergraduate 

Doctor of Physical Therapy (DPT) students and various other health practitioners such as pharmacists, 

speech therapists and occupational therapists. 

5.3 Data collection: 

Data was collected through a self-structured Questionnaire, disseminated through an online Google 

Form. Online surveys are influential and authentic tool for conducting research. Moreover, online 

surveys are less expensive and represents a rapid and simple process to collect  information. The 

respondents were contacted through emails and WhatsApp and social media with a request to click on 

the link and complete the survey. The emails and WhatsApp information of respondents was gathered 

by using professional and social contacts in Pakistan as well as using channel of Pakistan Physical Therapy 

Association PPTA. Research have professional background of Physiotherapist used social media, 

WhatsApp groups for data collection and used professional email address for request to fill the  google 

forms.   Data collection occurred from April 2024 to May 2024.In the current study three hundred fifty 

respondents were contacted through emails and WhatsApp. A total of three reminders (one every 15th 

day) were sent to the potential respondents, which results in two hundred twenty-five responses. The 

data concerning twenty-five respondents was omitted due to missing information. So, n=230 responses 

were considered for the analysis. The study followed the rules as indicated in the Declaration of Helsinki, 

assuring the protection of respondent rights, privacy, and informed consent. Respondents were updated 

regarding the purpose of the study, and their right to move out of the study at any stage without any 

consequences.  

5.4 Data Analysis: 

After the completion of data collection, the statistical analysis was performed using Statistical Package 

https://www.openepi.com/SampleSize/SSPropor.htm
https://www.openepi.com/SampleSize/SSPropor.htm
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for Social Sciences version (SPSS version 26.0). This step related to a comprehensive inspection and 

interpretation of numerical data, using suitable statistical procedure to assess the awareness, attitudes, 

and experiences of physiotherapists concerning digital rehabilitation. The analysis was planned to detect 

significant insights, enhancing the current knowledge on digital rehabilitation process among 

physiotherapists. For continuous variables mean and standard deviations were calculated. For 

categorical variables, frequencies and percentages were calculated. Statistical significance was set at p 

< .05. By employing this systematic approach, the aim of this study was to provide sufficient evidence 

related to the skills and mentality of physiotherapists in adopting and implementing digital rehabilitation 

in their routine practice. 

6 Results 

The study population includes 76 (33%) male and 154 (67%) all respondents were aged between 25 to 

44 years. Majority of respondents were Clinical Physiotherapists 136 (59.1%), whereas, 62 (27%) were 

Senior Physiotherapist, 9 (3.9%) were Physiotherapy Manager, remaining 23 (10%) did not provide 

information about their profession. 78 (33.9%) had 0-2 years of experience as a physiotherapist, 70 

(30.4%) had 3-5 years of experience as a physiotherapist, 49 (21.4%) had 5-8 years of experience as a 

physiotherapist and 33 (21.4%) had more than 8 years of experience as a physiotherapist. 

Table 6.1: Sociodemographic profile of Study Population 
 

Characteristics Frequency Percent 

GENDER   

Male 76 33% 

Female 154 67% 

Profession   

Clinical Physiotherapist 136 59.1% 

Senior Physiotherapist 62 27% 

Physiotherapy Manager 9 3.9% 

others 23 10% 

Experience   

0-2 years 78 33.9% 

3-5 years 70 30.4% 

5-8 years 49 21.4% 

9 and above 33 14.3% 
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Figure 6.1 Respondents work location  

Figure 6.1 shows the workplace location of the respondents. Majority of the participants were working 

in hospitals 126 (54.78%), 59 (25.65%) of the respondents were associated to private clinics, while 45 

(19.57%) were working in rehabilitation centers. 

 

Figure 6.2. IT Literacy of the Study Population 

Figure 6.2 indicate that nearly half of the respondents had mediocre IT literacy rate 87 (47. %) whereas 

68 (27.8%) had advance knowledge of IT. Only 75 (25.2%) had a beginner level knowledge of IT.  
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Figure 6.3 Respondents formal training or education on digital rehabilitation technologies 

Figure 6.3 shows that 100 (43.5%) had received formal training regarding digital rehabilitation technologies, 

whereas 130 (56.5%) had not received any training. 

 

Figure 6.4 Respondents familiarity with digital  

Figure 6.4 shows responses of the study population regarding their familiarity with digital rehabilitation 

technologies. Majority of the participants (41.1 %) stated their familiarity with video consultation. 

Whereas (35.7%) claimed their familiarity mobile phone, only (1.8%) claimed familiarity with wearable 

sensors. 
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Table 6.2: Cross-tabulations of Formal training on digital rehabilitation and ICT Literacy 
 

ICT Knowledge 

Formal training on digital 
rehabilitation technologies Total P-Value 

Yes No 

Average 37 50 87 

0.027 Beginner 28 47 75 

Advanced 40 28 68 

 

                  

Table 6.2 shows when the relationship between IT literacy and attendance at digital rehabilitation 

program was examined, a notable pattern was witnessed. Participants having an advance knowledge of   

Information technology showed a significant inclination to attend training programs, with 40 out of 68 

in this category affirming attendance which suggests a positive correlation between IT literacy and 

professional engagement (Table 1; p < 0.05). Whereas, beginners in IT literacy did not show any 

significant inclination towards engagement in professional training with 28 out of 75 attending training 

programs. Similarly, respondents with average IT skills also did not show any significant intend in 

attending professional digital rehabilitation training program as out of respondents with average IT 

literacy, only 37 attended professional training program. 
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Table 6.3: Digital rehabilitation knowledge and awareness 

 

Digital rehabilitation knowledge and awareness N % 

Are you aware of digital rehabilitation applications with video-conference 
systems, mobile applications, sensor technologies, and augmented virtual 
reality systems?   

Yes 100 43.48% 

No 130 56.52% 

If yes, where did you learn about tele rehabilitation applications?   

Lesson    62  27% 

Seminar/congress/symposium     48  21% 

Internet    99  43% 

Hospital-internship-practice    21  9% 

If no, why do you think you are not aware of these tele rehabilitation platforms?  

 No courses/curriculum     82  63% 

Since it is not applied in practice    31  24% 

Technical issues        5  4% 

Other    12  9% 
 

Table 6.3 shows the awareness and knowledge of respondents regarding digital rehabilitation. 

130 respondents (56.52%) were not aware about digital rehabilitation technologies. 82 

respondents (63%) who were not aware about digital tele rehabilitation stated that the reason 

they do not have knowledge about digital rehabilitation is the lack of a curriculum (Table 2) . 
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Figure 6.5 Potential benefits of integrating digital rehabilitation technologies 

Figure 6.5 demonstrates the major perceptions of physiotherapists regarding potential benefits of 

integrating digital rehabilitation technologies into physiotherapy practice. A majority (55.4%) of the 

respondents selected total cost effectiveness for both patients and physiotherapist as one of the most 

potential benefits. Whereas 48.20% of the respondents selected speedy delivery of facilit ies through 

digital solutions as the second most potential benefit. Only 10.7% of respondents stated greater job 

satisfaction as the potential benefit of integrating digital rehabilitation technologies into physiotherapy 

practice. 

 

Figure 6.6 primary challenges or barriers to adopting digital rehabilitation technologies 

Figure 6.6 shows the barriers to adopting digital rehabilitation about 49 % of the respondents believed 

that insufficient facilities including network connection challenges as a major barrier and 47% of 

respondents reported that their patient’s priority to meet face to face as a barrier to adopting digital 

rehabilitation. Whereas 33.3% reported inadequate funding for purchase of digital devices as a barrier 

and 25.5% reported their comfort with traditional approached as a barrier.  
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Figure 6.7 Ability to effectively utilize digital rehabilitation technologies 

Figure 6.7 depicts the number of respondents and percentage of their ability to effectively utilize digital 

rehabilitation technologies. Forty-one (14.29%) of the respondents stated that they are 100% confident in 

effectively in utilizing digital rehabilitation technologies. Ninety-nine (17.88%) of the respondents claimed 

that they are 75% confident in effectively in utilizing digital rehabilitation technologies. Whereas, thirty-three 

(42.86%) of the participants reported that they are 25% confident in effectively in utilizing digital 

rehabilitation technologies. 
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Table 6.4: Respondents attitude and perception 

 

SD=Standard Deviation, SDA=Strongly Disagree, D=Disagree, N=Neutral, A=Agree, SA=Strongly Agree 

Table 6.4 shows the mean values and percentages of respondent’s perception about digital 

rehabilitation. The analysis revealed that a greatest mean score was found (mean=3.64, agree=37.39.2% 

and strongly agree =17.83%) regarding the question (I believe that digital rehabilitation technologies can 

improve patient outcomes compared to traditional rehabilitation methods). About 17.88% of 

participants strongly agreed and 30.37% of participants agreed that digital rehabilitation can play a role 

in future. Majority of the participants strongly disagreed (32.1%) and 57.1% of participants disagreed 

about the current use of digital rehabilitation is better than traditional methods. Whereas 40.92 % of 

the participants strongly disagreed and 48.1% of participants disagreed that the digital rehabilitation is 

similar to traditional methods.  

  

Attitudes and Perceptions Mean SD SDA D N A SA 

I believe that digital rehabilitation technologies can 

improve patient outcomes compared to traditional 

rehabilitation methods. 

3.64 0.88 0.43 8.70 35.65 37.39 17.83 

The current use of digital rehabilitation solutions is 

better than traditional methods  1.88 0.85 32.10 57.10 3.60 5.40 1.80 

The use of digital rehabilitation programs is  

more or less the same as traditional methods  1.79 0.89 40.92 48.10 4.99 3.99 2.00 

I believe digital rehabilitation has a role to play  

in future delivery of healthcare services. 3.5 0.97 - 16.08 35.66 30.37 17.88 
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7 Thematic Analysis of the Survey 

The open-ended questions were analyzed by employing a thematic analysis to achieve realities and to 

discover perceptions of respondents to make sure that the analysis enclose themes that the survey questions 

might have missed and to make sure that suitable facts which are pertinent to the research objective have 

been captured (Byrne, 2022). Thematic analysis is a valuable method to attain opinions, views and values 

from the data. In this study a famous thematic analysis approach proposed by Braun & Clarke (2014) was 

used to identify trends in the qualitative data (Byrne, 2022).  

Figure 7.1 Braun & Clarke (2014) Six step thematic analysis approach 

 

Familiarization with the data 

To get familiarity with the responses, they were reviewed multiple times to attain an extensive 

apprehension about the responses in context of the survey questions. 

Initiating coding generation:  

The   researcher then recognized resemblances in the responses and allocated preliminary codes to 

capture the important thoughts and trends in the study responses. The codes were generated 

scientifically using MS Excel. As suggested the spirit behind coding of responses is to determine suitable 

number of codes for the analyses of qualitative data by (Kooteh et al.,2020). 

Searching for themes based on the initiating codes: 

 The researcher then observed trends, resemblances, repetitive concepts within the generated codes 

across the survey responses. For example, concerning to question “How do you think the healthcare 

system in Pakistan can better support physiotherapists in adopting and utilizing digital rehabilitation 

technologies?” the author defined the theme “Training Programs” from the codes “education”, 

“workshops”, “seminar”, “webinars” and “awareness sessions”  

Reviewing the themes:  

The themes were then   revised and it was confirmed that the codes allocated to every theme were 

pertinent. This was achieved by merging codes or neglecting   irrelevant codes.  



24 
 

 

Theme defining and labeling:  

At this step a thematic chart was drafted for visualizing the association among the themes and generated 

codes to establish, recognize, and connect the patterns from the survey data. In the current study, MS 

Excel sheet was used for generating the codes and creating the tables. 

Report and findings:  

Finally, the themes were interpreted, considering the obstacles of the study together with 

recommendations that how digital rehabilitation could be integrated in the main stream courses of 

health care professionals. 

8     Results  

The aim of the survey was to explore views, opinions, attitudes and perceptions of physiotherapists 

towards digital rehabilitation along with the barriers to the implementation of digital rehabilitation 

facilities in Pakistan. 

  “Question 5.1: What type of support or resources do you believe would be most beneficial in 

facilitating the integration of digital rehabilitation technologies into physiotherapy practice?” 

 Respondents provided mixed comments; however, five themes were consistently emerging from the 

survey which are mentioned below. 

8.1 Continuous Professional Development: 

Physiotherapists reported the need of training programs covering the use of digital rehabilitation 

facilities, mobile applications and emergent technologies. Examples of comments from respondents.  

“Workshops and training programs are mandatory to make sure the proficiency in using advance digital 

facilitates. Continuous professional education will help us remain abreast about the modern 

technologies.”  

“Physiotherapist must be educated about the new trends in health care service delivery.”  
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8.2 Access to Advance Infrastructure 

Enhancing digital set-up, together with dependable internet connections and availability of hardware   

equipment is needed, specifically in remote areas. Physiotherapists emphasized the need   of investment in 

robust infrastructure. Examples answers from respondents are below.  

“The absence of internet connections in many rural areas is the major hurdle in using digital rehabilitation 

facilitates. Improving the digital infrastructure is central for availability of these services”.  

“Advance health care infrastructure is not available to initiate modern facilities”.  

8.3 Patient Training 

Availability of educational programs, interactive workshops and training is critical for patients to 

enhance their technological awareness. Physiotherapists proposed that easy to use guidelines and 

informative videos might assist patients in becoming more relaxed with digital rehabilitation facilities. 

Few comments of respondents are depicted below: 

“Educational programs such as interactive seminars and videos can help patients in learning 

functionalities of digital tools. This will result in improved patient involvement as well as adherence to 

therapy”. 

“Patients are reluctant to trust digital health care devices”. 

“I believe that it is important to facilitate patients with such technological advancements”  

8.4 Funding and Financial Support: 

Financial support which includes subsidies and donations that may support healthcare organizations and 

physiotherapists to invest in advance digital tools and infrastructure. Professionals reported that public -

private partnerships will be valuable. Physiotherapist comments are presented below: 

“Funding of government agencies and private companies will allow us to invest in the mandatory digital 

tools and infrastructure to make these facilities more attainable”. 

“In a country like Pakistan, there are numerous areas where internet service is either not available or if 

available, internet connectivity is very poor” 
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8.5 Collaborative Platforms and Peer Support Networks: 

Creating platforms and peer networks where professionals may exchange ideas and best practices which 

can promote a supportive community. Such platforms may simplify exchange of knowledge and 

collective problem-solving. Few comments are presented below: 

“Collaborative platforms and peer networks will motivate us to exchange our skills and learn collectively 

which will result in improved delivery of services”. 

“Government and private institute must emphasize in digital rehabilitation technologies to facilitate the 

rural area patient who cannot afford much expenses” 

Qualitative analysis of question 5.2 “How do you think the healthcare system in Pakistan can better 

support physiotherapists in adopting and utilizing digital rehabilitation technologies?” 

In response to this question, the following four themes were consistently emerging from the survey. 

8.6 Training Programs 

Physiotherapists highlighted the initiation of training programs by the healthcare system. Such programs 

should include both technical aspects as well as clinical application to integrate digital rehabilitation into 

existing practices. Few respondents commented as:  

“The healthcare provider must conduct training programs and workshops regularly particularly 

customized as per needs of physiotherapists. Such programs will enable us to remain updated with the 

skills and knowledge required to integrate digital rehabilitation into our practice.”   

“Healthcare must organize the workshops to support   Physiotherapist community”   

8.7 Access to Technological Resources 

The healthcare providers must make sure that physiotherapists have access to the mandatory resources 

such as hardware, software, and digital tools. This involve providing funds for purchase of digital 

facilitates and infrastructure. Few commented are presented below: 

"The healthcare providers must allot funds for acquiring digital rehabilitation technologies. 

Physiotherapy system in Pakistan lack the necessary resources and technology to implement these tools 

efficiently.” 
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"Establishing dependable and fast internet connection particularly in remote areas is key for the 

implementation of digital rehabilitation.” 

8.8 Technical Support and Assistance 

Physiotherapists emphasized the availability of dependable technical support from the healthcare 

system. The support must address any technical problems or difficulties in handling digital rehabilitation 

technologies. 

“The healthcare system should establish a dedicated technical support team that physiotherapists can 

reach out to whenever they encounter problems with digital tools. Prompt assistance is essential t o 

ensure uninterrupted patient care," emphasized physiotherapists from Karachi. 

"There should be a devoted technical support team to whom physiotherapists can contact in case of any 

problems in using digital devices. Rapid assistance technical support is mandatory to continue 

continuous patient care” 

"Constant care of equipments and updates of applications would avoid technical problems 

which disturb patient treatment." 

8.9 Policy and Regulatory Framework 

The healthcare providers should make transparent rules and regulatory frameworks to administer the 

utilization of digital rehabilitation in practice of physiotherapy. The policies must take into consideration 

problems like data privacy and security. Few respondents commented as: 

“The healthcare system must prepare guidelines and rules related to digital rehabilitation. This will not 

only provide transparency and guidance to professionals but will also promote confidence in embracing 

these technologies.” 

“Clear monitoring rules concerning the usage of digital rehabilitation facilities would offer guarantee 

and standard practices.” 
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9 Discussion 

This study was conducted to determine the knowledge, awareness, and perception among 

physiotherapists about digital rehabilitation in Pakistan. The study identifies that there is a growing 

interest, several gaps and challenges that condition to be addressed to fully strengthen digital 

rehabilitation in Pakistan. 

The results indicated that most of the respondents had ordinary level of IT literacy which means the 

basic ability to efficiently use and know technology tools and resources. A noteworthy ratio of 

professional physiotherapists who received formal training showed considerable understanding and 

were expected to integrate digital devices into practice. On the other hand, those who did not received 

formal training were not expected to use these digital technologies. 

A substantial portion (41.1%) of respondents claimed their acquaintance with video consultation, 

making it the most acceptable tool among physiotherapists.  This indicate that    video consultations are 

beginning to infiltrate into   practices more rapidly as compare to other technologies. This may be due 

to their ease of use along with the restriction of circumstances such as the COVID-19 (Chithapuram et 

al.2023). Proportion of individuals familiar with mobile phones for digital rehabilitation was 35.7%, 

suggesting an average engagement with this handy and reachable technology. The study indicated that 

good IT skills are correlated with higher engagement in professional development in the context of 

digital rehabilitation (p < 0.05), suggesting the significance of IT skill in modern practices related to 

healthcare (Saeed et al.2024). 

The study results revealed that most of respondents do not possess relevant  awareness and knowledge 

about digital rehabilitation and its implications. Similarly, many respondents suggested to include digital 

rehabilitation in their educational curriculum at the graduation level. The results are consistent with 

another study which revealed that curriculum about digital rehabilitation must be integrated at graduate 

level to better equip students with the modern health care facilities and compete at the international 

level (Başer et al.,2022).    

A study conducted in Poland showed that 69% of respondents were keen in including curriculum about 

digital (Mun et al.,2024). It appears unjustifiable to anticipate digital rehabilitation service to be regularly 

used when professionals are not updated with basic concepts, rules, regulation and principles in 

academic setting before joining the profession. Due to this reason, a detailed program related to digital 

rehabilitation must be introduced at the graduate level to promote digital  rehabilitation in health care 

service (Sipanoun et al.,2022). Such strategies will help in promoting telemedicine, reinforce the 
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educational infrastructure of physical therapy students, and offer them with numerous openings to 

enhance their expertise to health-related computer technologies (Sipanoun et al.,2022). Customized 

training programs must be arranged for therapists in digital rehabilitation practices for the initial 

comfort of the therapist and to balance hindrances which may rise due to strangeness with the modern 

technology (Subedi et al.,2022). 

In our study, most of respondents (55.4%) recognized that cost efficacy is the major advantage of    digital 

rehabilitation. The result indicate that respondents are clear regarding the financial benefit o ffered by 

the digital technologies such as reduction in traveling expenses for patients and augmenting time 

management for physiotherapists. These results are in accord with the international studies that have 

concluded that reduced cost is a major benefit of telehealth and digital rehabilitation (Subedi et 

al.,2022). 

Moreover, 48.2% of respondents stated the speedy delivery of services as a key benefit of integrating 

digital rehabilitation into physiotherapy practice, reflecting the acknowledgement of the fact that rapid 

response is a key in critical care settings where in time mediation may influence patient outcomes. This 

is similar to previous findings concluding that high tech technologies can augment efficacy of healthcare 

services (Mann et al.,2021) 

Additionally, only 10.7% of respondents stated job satisfaction as an advantage of incorporating digital 

rehabilitation technologies into physiotherapy practice. This result indicate that several therapists did 

not recognize that digital tools can improve professional learning by minimizing physical stress by 

offering flexible working circumstances and permitting better patient outcomes. Enlightening these 

possible advantages among therapist may help in increasing their embracing and passion for digital 

rehabilitation. 

European studies have overall reported increased levels of job satisfaction concerning utilization of 

digital tools in physiotherapy. A study conducted in Germany revealed that nearly 68% of 

physiotherapists perceived that digitalization can offer conducive working environment whereas 58% 

sated that it offers better communication with coworkers, reflecting a wider embracing and comfort 

level in comparison to Pakistani counterparts (Estel et al., 2022). Similarly, a study conducted in Croatia 

has also reported a higher level of job satisfaction among physiotherapy professionals (Puhanić et al., 

2022).  Such differences highlight the call for better set-up as well as collaborative strategies in Pakistan 

to augment the implementation of digital rehabilitation facilities in physiotherapy practice.  
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Approximately one half of the respondents claimed that inadequate amenities as well as challenges 

linked to internet connectivity as a major barrier in adopting digital rehabilitation. This result highlights 

the significance of robust set-up to implement digital rehabilitation. The implementation of digital 

rehabilitation services may be jeopardized in areas where internet access is unstable or inadequate.  A 

considerable proportion of therapist (47%) stated that their patient prefer face to face therapy sessions 

which poses a hinderance in the adoption of digital rehabilitation. A study conducted in Iran found that 

most of the respondents were of the view that the excluding therapeutic effect of touch in therapy is a 

drawback of telerehabilitation as touching the patient in therapy sessions is  pivotal for an effective 

treatment and patient satisfaction (Başer et al.,2022). Even though there are advance telerehabilitation 

systems like the Australian eHABTM system that integrate instantaneous video conference and remote 

diagnosis comparable to the conventional face to face therapy. However, no appropriate  substitute for 

hands on has been initiated (Jansson et al.,2022). Farren et al., (2022) reported that tele practice is not 

adequate as a substitute to face to face sessions. Whereas research suggested that a hybrid model also 

be beneficial, this mixed personalized healthcare enables flexible telehealth adaptation. However, they 

acknowledge a bright prospective of telehealth services (Reynolds and O’Donovan et al., 2020).  

Our study results indicate a small proportion of respondents (14.3%) claimed their confident to 

efficiently utilize digital rehabilitation technologies. This group may consist of people with good IT skills 

and have exposure to concerned. 42.9% of respondents stated low confidence in their skill to employ 

digital rehabilitation technologies efficiently. This suggest that a considerable gap in skills that may be 

linked to lack of training and restricted access to digital rehabilitation methods.  

The majority of respondents believed that digital rehabilitation technologies have a significant rol e to 

be played in the future in term of improved patient treatment (mean=3.64). The results are in accord to   

the international studies where digital rehabilitation has been found to improve patient involvement, 

convenience to therapy plans by employing distant monitoring and personalized interventions 

(Hohenschurz-Schmidt et al.,2022). 

10 Ethicality and reliability of the research 

Ethicality and reliability are vital to avoid any bias and professionally complete the collections and 

analysis of the data. In the same vein, Suomäki et al., (2019) also stated that ethics is also related to 

selecting the right target population for the study and not inflicting harm on the respondents. As per   

the European code of conduct for research reliability are truthfulness, respect to the object and to 

people and persons involved in the process of research. The questionnaire was sel f-administered and 
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voluntary; before filling the survey questionnaire the consent form informed the individuals regarding 

the objective of the research, risks and benefits of participating in the current study. The survey was 

kept anonymous to ensure the confidentiality of the respondents meaning that no individual 

recognizable information was gathered  

All the gathered data was kept secure and privacy of the data was observed. The data collected in this 

study was collected explicitly for this research and was only made available to the researcher who 

conducted the study. These principles were upheld throughout the different stages of the researc h by 

making sure that the same question was posed to all the individuals in the study and the same method 

of coding and interpreting data was used. Respect to the participants’ opinion was given importance and 

they were used for the current study and there was responsibility to my thesis supervisor. 

The data was analyzed in order to find the key results and trends that emerged such that conclusions 

and recommendations can be drawn. For this reason, the researcher was aware about his responsibility 

to not get involved in any sort of the misconduct by means of fabrication (that is altering   data or results. 

The survey data collected through google form was accessible to my supervisor and me as the 

researcher. The data was collected in MS Excel and eventually exported to Statistical Package for Social 

Sciences version (SPSS version 26.0). Both MS Excel and SPSS files were placed at a safe location 

throughout the analysis process and were removed in such a manner that that there is no way for me to 

reuse the data files again. (Finnish Social Science Data Archive)  

11 Conclusions & Recommendations 

Digital rehabilitation offers an optimistic approach to enhance physiotherapy facilities in Pakistan. 

Inadequate amenities, poor set-up, lack of knowledge and insufficient funding determine disasters in 

continuing the practice of digital rehabilitation. These hurdles should be addressed so that the 

physiotherapist community in Pakistan can strengthen digital rehabilitation to enhance patient 

outcomes and promote the profession. 

Grounded on the research outcomes, the following recommendations have been made for health care 

service providers, government agencies, researchers and healthcare professionals. First, it is important 

to initialize continuous educational programs such as workshops and seminars   concentrating digital 

rehabilitation services. These programs must have access to all therapist across Pakistan irrespective of 

their geographical location. Second, investing to improve the digital infrastructure in healthcare facilities 

is crucial to make sure dependable internet connectivity and accessibility to relevant hardware and 

software. Third, developing and implementation of policies that encourage the usage of digital 
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rehabilitation. This include covering ethical and legal matters, safeguarding patient data safety, and 

disseminating monetary support for acquiring technology. Fourth, encouraging evidence-based research 

on the benefits of adopting of digital rehabilitation at various setting.  

12 Limitations 

There are few drawbacks of the thesis that must be considered. First, the design of the study was cross 

sectional which means the study only provided awareness levels of the respondents at one point in time 

and changes over the time could not be established. Second, the majority of the respondents were from 

urban areas Karachi and Lahore (70%), which may result in regional bias. In future strategies should be 

developed to include individuals from remote regions of Pakistan as well. By doing the results of the 

study will become more generalizable. Finally, since the responses were gathered by using 

questionnaire, therefore the element of self-reporting (over estimation or under estimation) by 

individuals concerning the use of digital rehabilitation cannot be neglected.   

 

  



33 
 

 

References 

Ali, T., Waqas, A., & Mahmood, H. (2022, November). Mobile Communication landscape: From 1G to 4G 

and the interest of 5G in Pakistan. In 2022 17th International Conference on Emerging Technologies 

(ICET) (pp. 212-217). IEEE. 

Anderson, A., O’Connell, S. S., Thomas, C., & Chimmanamada, R. (2022). Telehealth interventions to 

improve diabetes management among Black and Hispanic patients: a systematic review and meta -

analysis. Journal of Racial and Ethnic Health Disparities, 1-12. 

Baigi, S. F. M., Mousavi, A. S., Kimiafar, K., & Sarbaz, M. (2022). Evaluating the cost effectiveness of tele -

rehabilitation: A systematic review of randomized clinical trials. Frontiers in Health Informatics, 11(1), 

118. 

Başer Seçer, M., & Çeliker Tosun, Ö. (2022). Examination of telerehabilitation knowledge, awareness, 

and opinions of physical therapy and rehabilitation students. Medical Science Educator, 32(6), 1355-

1365. 

Batool, S. H., Safdar, M., & Eman, S. (2022). Relationship between parents' health literacy and child 

health: systematic review. Library Hi Tech, (ahead-of-print). 

Blandford, A., Wesson, J., Amalberti, R., AlHazme, R., & Allwihan, R. (2020). Opportunities and challenges 

for telehealth within, and beyond, a pandemic. The Lancet Global Health, 8(11), e1364-e1365. 

Boynton, P. M., & Greenhalgh, T. (2004). Selecting, designing, and developing your 

questionnaire. Bmj, 328(7451), 1312-1315. 

Brennan, D. M., & Barker, L. M. (2008). Human factors in the development  and implementation of 

telerehabilitation systems. Journal of telemedicine and telecare, 14(2), 55-58. 

Brigo, E., Rintala, A., Kossi, O., Verwaest, F., Vanhoof, O., Feys, P., & Bonnechère, B. (2022). Using 

telehealth to guarantee the continuity of rehabilitation during the COVID-19  

pandemic: a systematic review. International Journal of Environmental Research and Public 

Health, 19(16), 10325. 

Browne, R. H. (1995). On the use of a pilot sample for sample size determination. Statistics in medicine, 

14(17), 1933-1940. 



34 
 

 

Butzner, M., & Cuffee, Y. (2021). Telehealth interventions and outcomes across rural communities in the 

United States: narrative review. Journal of medical Internet research, 23(8), e29575. 

Byrne, D. (2022). A worked example of Braun and Clarke’s approach to reflexive thematic 

analysis. Quality & quantity, 56(3), 1391-1412. 

Canfell, O. J., Littlewood, R., Burton-Jones, A., & Sullivan, C. (2021). Digital health and precision 

prevention: shifting from disease-centred care to consumer-centred health. Australian Health 

Review, 46(3), 279-283. 

Chithapuram Bhaskaran, V. K. (2023). The use of telehealth during and after Covid 19 among 

physiotherapists in Ireland. 

Cottrell, M. A., & Russell,T.G.(2020). Telehealth for musculoskeletal physiotherapy. Musculoskeletal 

Science and Practice, 48, 102193. 

Delorey, T. M., Ziegler, C. G., Heimberg, G., Normand, R., Yang, Y., Segerstolpe, Å., ... & Regev, A. (2021). 

COVID-19 tissue atlases reveal SARS-CoV-2 pathology and cellular targets. Nature, 595(7865), 107-113. 

Estel, K., Scherer, J., Dahl, H., Wolber, E., Forsat, N. D., & Back, D. A. (2022). Potential of digitalization 

within physiotherapy: a comparative survey. BMC Health Services Research, 22(1), 496.  

Fah, L. Y., & Hoon, K. C. (2021). Quantitative Approaches in Educational Research. University Malaysia 

Sabah Press. 

Farren, E., Quingley, D. & Lynch, Y. (2022). Telepractice in service delivery: A survey of perspectives and 

practices of speech and language therapists in Ireland during COVID-19. Advances in Communication 

and Swallowing, 25(1), 5-16. 

Golas, S. B., Nikolova-Simons, M., Palacholla, R., op den Buijs, J., Garberg, G., Orenstein, A., & Kvedar, J. 

(2021). Predictive analytics and tailored interventions improve clinical outcomes in older adults: a 

randomized controlled trial. npj Digital Medicine, 4(1), 97. 

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to report the results 

of PLS-SEM. European business review, 31(1), 2-24. 

Harkey, L. C., Jung, S. M., Newton, E. R., & Patterson, A. (2020). Patient satisfaction with telehealth in 

rural settings:a systematic review. International journal of telerehabilitation, 12(2), 53. 



35 
 

 

Hohenschurz-Schmidt, D., Scott, W., Park, C., Christopoulos, G., Vogel, S., & Draper-Rodi, J. (2022). 

Remote management of musculoskeletal pain: A pragmatic approach to the implementation of video 

and phone consultations in musculoskeletal practice. German version. Schmerz (Berlin, Germany), 37(5), 

360-371. 

Jansson, M. M., Rantala, A., Miettunen, J., Puhto, A. P., & Pikkarainen, M. (2022). The effects and safety 

of telerehabilitation in patients with lower-limb joint replacement: A systematic review and narrative 

synthesis. Journal of Telemedicine and Telecare, 28(2), 96-114.  

Julious, S. A. (2005). Sample size of 12 per group rule of thumb for a pilot study. Pharmaceutical 

Statistics: The Journal of Applied Statistics in the Pharmaceutical Industry, 4(4), 287 -291. 

Kaboré, S. S., Ngangue, P., Soubeiga, D., Barro, A., Pilabré, A. H., Bationo, N., ... & Savadogo , G. B. L. 

(2022). Barriers and facilitators for the sustainability of digital health interventions in low and middle-

income countries: a systematic review. Frontiers in Digital Health, 4, 1014375. 

Kanschik, D., Bruno, R. R., Wolff, G., Kelm, M., & Jung, C. (2023). Virtual and augmented reality in 

intensive care medicine: a systematic review. Annals of Intensive Care, 13(1), 81 

Keldsen, L. M. (2020). Expanding Post-stroke Telerehabilitation: A Qualitative Study of User Experience 

Piloting VA Secure Messaging Use in a Telerehabilitation Format (Doctoral dissertation, University of 

Maryland, Baltimore).  

Kobsar, D., Charlton, J. M., Tse, C. T., Esculier, J. F., Graffos, A., Krowchuk, N. M., ... & Hunt, M. A. (2020). 

Validity and reliability of wearable inertial sensors in healthy adult walking: A systematic review and 

meta-analysis. Journal of neuroengineering and rehabilitation, 17, 1-21. 

Geisler F, Kunz A, Winter B, Rozanski M, Waldschmidt C, Weber JE, et al. Telemedicine in prehospital 

acute stroke care. 2019;8(6):e011729. 

Klassen, A. C., Creswell, J., Plano Clark, V. L., Smith, K. C., & Meissner, H. I. (2012). Best practices in mixed 

methods for quality-of-life research. Quality of life Research, 21, 377-380. 

Kruse, C. S., Karem, P., Shifflett, K., Vegi, L., Ravi, K., & Brooks, M. (2018). Evaluating barriers to adopting 

telemedicine worldwide: a systematic review. Journal of telemedicine and telecare, 24(1), 4-12. 

Latif, S., Tahir, M., Nawaz, A., Ali, M. T., Ishtiaq, A., & Ahmed, S. (2023). Factors affecting 5G mobile 

networks rollout in Pakistan. Journal of Computing & Biomedical Informatics, 5(02), 84-92. 



36 
 

 

Lee, Y., Gaebler-Spira, D., & Zhang, L. Q. (2023). Robotic Ankle Training Improves Sensorimotor Functions 

in Children with Cerebral Palsy—A Pilot Study. Journal of Clinical Medicine, 12(4), 1475. 

Levitt, E. E., Gohari, M. R., Syan, S. K., Belisario, K., Gillard, J., DeJesus, J., ... & MacKillop, J. (2022). Public 

health guideline compliance and perceived government effectiveness during the COVID-19 pandemic in 

Canada: Findings from a longitudinal cohort study. The Lancet Regional Health–Americas, 9. 

Mani S, Sharma S, Omar B, Paungmali A, Joseph LJJot, telecare. Validity and reliability of Internet -based 

physiotherapy assessment for musculoskeletal disorders: a systematic review. 2017;23(3):379-91. 

Mann, C., Turner, A., & Salisbury, C. (2021). The impact of remote consultations on personalised 

care. Personalised Care Institute. 

Maresca, G., Maggio, M. G., De Luca, R., Manuli, A., Tonin, P., Pignolo, L., & Calabrò, R. S. (2020). Tele-

neuro-rehabilitation in Italy: state of the art and future perspectives. Frontiers in neurology, 11, 563375. 

Marwaha, J. S., Landman, A. B., Brat, G. A., Dunn, T., & Gordon, W. J. (2022). Deploying digital health 

tools within large, complex health systems: key considerations for adoption and implementation.  NPJ 

digital medicine, 5(1), 13. 

McMaster, T., Wright, T., Mori, K., Stelmach, W., & To, H. (2021). Current and future use of telemedicine 

in surgical clinics during and beyond COVID-19: A narrative review. Annals of Medicine and Surgery, 66, 

102378. 

Memon, A. A. Q., Osama, M., Wei, C. R., Rasool, G., Bhurgri, R. S., Siyal, D. R., & Siyal, F. J. (2024). 

Common Health Challenges For Foreigners In Pakistan. Migration Letters, 21(S8), 131-142. 

Meyerheim, M., Burns-Gebhart, A., Mirzaie, K., Garani-Papadatos, T., Braun, Y., & Graf, N. (2021). 

Challenges and pitfalls for implementing digital health solutions in clinical studies in Europe.  Frontiers in 

Digital Health, 3, 730680. 

Mizrahi, S., Vigoda‐Gadot, E., & Cohen, N. (2021). How well do they manage a crisis? The government's 

effectiveness during the Covid‐19 pandemic. Public Administration Review, 81(6), 1120-1130. 

Mun, M., Choi, S., & Woo, K. (2024). Investigating perceptions and attitude toward telenursing among 

undergraduate nursing students for the future of nursing education: a cross-sectional study. BMC 

nursing, 23(1), 236.  



37 
 

 

Niknejad, N., Ismail, W., Bahari, M., & Nazari, B. (2021). Understanding telerehabilitation technology to 

evaluate stakeholders’ adoption of telerehabilitation services: a systematic literature review and 

directions for further research. Archives of Physical Medicine and Rehabilitation, 102(7), 1390-1403.  

O’Donovan, M., Buckley, C., Benson, J., Roche, S., McGowan, M., Parkinson, L., et al. (2020). Telehealth 

for delivery of haemophilia comprehensive care during the COVID‐19 pandemic. Haemophilia, 26(6), 

984–990. 

Opele, J. K., Adepoju, K. O., & Adegbite, W. M. (2020). Barriers to knowledge management practices, 

interprofessional collaboration and information technology application in Federal Tertiary Hospitals in 

Nigeria. Canadian Social Science, 16(12), 35-41. 

Perez, J., Niburski, K., Stoopler, M., & Ingelmo, P. (2021). Telehealth and chronic pain management from 

rapid adaptation to long-term implementation in pain medicine: a narrative review. Pain reports, 6(1), 

e912.  

Puhanić, P., Erić, S., Talapko, J., & Škrlec, I. (2022, May). Job satisfaction and burnout in Croatian 

physiotherapists. In Healthcare (Vol. 10, No. 5, p. 905). MDPI. 

Rahiem, M. (2020). Technological barriers and challenges in the use of ICT during the COV ID-19 

emergency remote learning. 

Rapee, R. M., Creswell, C., Kendall, P. C., Pine, D. S., & Waters, A. M. (2023). Anxiety disorders in children 

and adolescents: A summary and overview of the literature. Behaviour Research and Therapy, 104376. 

Rigamonti, L., Albrecht, U. V., Lutter, C., Tempel, M., Wolfarth, B., & Back, D. A. (2020). Potentials of 

digitalization in sports medicine: a narrative review. Current sports medicine reports, 19(4), 157-163. 

Rigi Kooteh, B., Mojahed, A., Attar, S., Sarani Yaztapeh, J., & Rigi, A. (2022). Meta-analysis of 

Psychological Interventions’ Effectiveness (psycho-educational) on Students' Self-Efficacy Using Howitt 

and Cramer methods in Iran (2005). Educational Development of Judishapur, 13(2), 234-254 

Robler, S. K., Platt, A., Turner, E. L., Gallo, J. J., Labrique, A., Hofstetter, P., ... & Emmett, S. D. (2023). 

Telemedicine Referral to Improve Access to Specialty Care for Preschool Children in Rural Alaska: A 

Cluster-Randomized Controlled Trial. 

Russell TG. Physical rehabilitation using telemedicine. J Telemed Telecare. 2007;13(5):217–20. 



38 
 

 

Saeed, W., Asif, N., Malik, M., Amjad, A., Aslam, M., Fatima, K., ... & Aslam, I. (2024). Knowledge, Attitude 

and Skills of Physiotherapists Towards Tele-Rehabilitation. Journal of Health and Rehabilitation 

Research, 4(2), 43-48. 

Sarstedt, M., Hair, J. F., Pick, M., Liengaard, B. D., Radomir, L., & Ringle, C. M. (2022). Progress  in partial 

least squares structural equation modeling use in marketing research in the last decade.  Psychology & 

Marketing, 39(5), 1035-1064. 

Schuman-Olivier, Z., Trombka, M., Lovas, D. A., Brewer, J. A., Vago, D. R., Gawande, R., ...& Fulwiler, C. 

(2020). Mindfulness and behavior change. Harvard review of psychiatry, 28(6), 371-394. 

Seron, P., Oliveros, M. J., Gutierrez-Arias, R., Fuentes-Aspe, R., Torres-Castro, R. C., Merino-Osorio, C., 

... & Sanchez, P. (2021). Effectiveness of telerehabilitation in physical therapy: a rapid overview.  Physical 

therapy, 101(6), pzab053. 

Sipanoun, P., Oulton, K., Gibson, F., & Wray, J. (2022). The experiences and perceptions of users of an 

electronic patient record system in a pediatric hospital setting: a systematic review. International journal 

of medical informatics, 160, 104691.  

Subedi, N., Rawstorn, J. C., Gao, L., Koorts, H., & Maddison, R. (2020). Implementation of 

telerehabilitation interventions for the self-management of cardiovascular disease: systematic 

review. JMIR mHealth and uHealth, 8(11), e17957.  

Suomäki, A., Kianto, A., & Vanhala, M. (2019). Work engagement across different generations in Finland: 

A Qualitative Study of Boomers, Yers and Xers. Knowledge and Process Management, 26(2), 140-151. 

Tenforde, M. W., Kondor, R. J. G., Chung, J. R., Zimmerman, R. K., Nowalk, M. P., Jackson, M. L., ... & 

Flannery, B. (2021). Effect of antigenic drift on influenza vaccine effectiveness in the United States—

2019–2020. Clinical Infectious Diseases, 73(11), e4244-e4250. 

To, K. K. W., Hung, I. F. N., Ip, J. D., Chu, A. W. H., Chan, W. M., Tam, A. R., ... & Yuen, K. Y. (2021). 

Coronavirus disease 2019 (COVID-19) re-infection by a phylogenetically distinct severe acute respiratory 

syndrome coronavirus 2 strain confirmed by whole genome sequencing.  Clinical Infectious 

Diseases, 73(9), e2946-e2951. 

Trenfield, S. J., Awad, A., McCoubrey, L. E., Elbadawi, M., Goyanes, A., Gaisford, S., & Basit, A. W. (2022). 

Advancing pharmacy and healthcare with virtual digital technologies. Advanced Drug Delivery 

Reviews, 182, 114098. 



39 
 

 

Ullah, F., Qayyum, S., Thaheem, M. J., Al-Turjman, F., & Sepasgozar, S. M. (2021). Risk management in 

sustainable smart cities governance: A TOE framework. Technological Forecasting and Social 

Change, 167, 120743. 

Ullah, S., Ozturk, I., Majeed, M. T., & Ahmad, W. (2021). Do technological innovations have symmetric 

or asymmetric effects on environmental quality? Evidence from Pakistan. Journal of cleaner 

production, 316, 128239. 

Yeung, A. W. K., Torkamani, A., Butte, A. J., Glicksberg, B. S., Schuller, B., Rodriguez, B., ... & Atanasov, 

A. G. (2023). The promise of digital healthcare technologies. Frontiers in Public Health, 11, 1196596. 

Zhang, S., Sun, K., Zheng, R., Zeng, H., Wang, S., Chen, R., ... & He, J. (2021). Cancer incidence and 

mortality in China, 2015. Journal of the National Cancer Center, 1(1), 2-11. 

  



40 
 

 

APPENDIX-I: LETTER OF CONSENT 

My name is Bhain Devi, I am a master’s degree in digital rehabilitation, student of Jyvaskyla University of the 

Applied Sciences (Jamk), Institute of Rehabilitation. I would like to invite you to take part in a research study. 

Participation in the study is entirely voluntary, so you may choose whether to take part.  

I'm interested in finding out about the current awareness level of physiotherapists in Pakistan regarding 

digital rehabilitation to assess the knowledge and skills of physiotherapists in utilizing digital rehabilitation 

tools and attitudes and perceptions of physiotherapists towards incorporating digital technologies into their 

practice. You will be required to participate in an online survey. This will require roughly 5 minutes of your 

time. All information will be preserved confidentially throughout the process. 

Possible benefits: The advantage of this research will be awareness about digital rehabilitation in the era of 

physiotherapy. 

Possible risk and side effects: There have been no significant risks and no such side effects of this study.  

Confidentiality: All of your personal information and data will be kept confidential. 

Withdrawal: Your participation in this study is entirely voluntary, and that you are allowed to withdraw or 

discontinue. 

By signing this form, I willingly agree to participate in this research. 

Name & Signature of participate                            Name & Signature of researcher. 

_________________                                               ____________________  

Date. 
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APPENDIX-II: QUESTIONAIRE  

The Awareness About the Digital Rehabilitation among The Physiotherapists in Pakistan. 

Section 1: Demographic Information 

1.1. Gender: 

o Male 

o Female 

o Prefer not to say 

1.2. Age: 

o 25-40 years 

o 41-55 years 

o 56 years above 

o Prefer not to say 

1.3 Role of profession: 

o Clinical specialities  

o Senior physiotherapist 

o Physiotherapy manager 

o Other  

1.4. Years of experience as a physiotherapist: 

o 0-2 years 

o 3-5 years 

o 5-8 years 
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o 9 and above 

1.5. Type of healthcare setting: 

o Hospital 

o Clinic 

o Rehabilitation Centre 

o Other (please specify) 

1.6. Geographical location: 

o Urban 

o Rural 

1.7. Information Technology Literacy 

o Beginner 

o Mediocre 

o Advanced 

1.9. Have you received any formal training or education on digital rehabilitation technologies during your 

professional development? 

o Yes 

o No 

o others 

1.10. Please list any digital rehabilitation technologies or tools you are familiar with: 

o Video consultation  

o Wearable sensors  

o Mobile phone 
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o Virtual reality 

o Others please specify:   

Section 2: Awareness and Knowledge 

2.1. Are you aware of telerehabilitation applications with video-conference systems, mobile applications, 

sensor technologies, and augmented virtual reality systems? 

o Yes 

o No 

2.2. If yes, where did you learn about telerehabilitation applications? 

o  Lesson 

o  Seminar/congress/symposium  

o  Internet 

o Hospital-internship-practice 

2.3.   If no, why do you think you are not aware of these telerehabilitation platforms?  

o   No courses/curriculum  

o   Since it is not applied in practice 

o   Technical issues   

o   Other 

Section 3: Attitudes and Perceptions 

3.1. What is your perception of the potential benefits of integrating digital rehabilitation technologies into 

physiotherapy practice? You can tick more than one 

o I got support to handle digital rehabilitation technologies  

o Total cost effectiveness for both patients and physiotherapist 
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o Speedy delivery of facilities through digital solutions   

o Improved contact to patients and reduced travel times  

o Great job satisfaction 

3.2. How confident are you in your ability to effectively utilize digital rehabilitation technologies in patient 

care. 

o 100% 

o 75% 

o 50% 

o 25% 

3.3. I believe that digital rehabilitation technologies can improve patient outcomes compared to 

traditional rehabilitation methods? 

o Strongly Agree  

o Agree  

o  Neutral  

o  Disagree  

o Strongly Disagree 

3.4. The current use of telehealth solutions is better than traditional methods (Face to Face) 

o Strongly Agree  

o Agree  

o  Neutral  

o  Disagree  

o Strongly Disagree 
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3.5. The use of telehealth programs is more or less the same as traditional methods (Face to Face) 

o Strongly Agree  

o Agree  

o  Neutral  

o  Disagree  

o Strongly Disagree 

3.6. I believe telehealth has a role to play in future delivery of healthcare services. 

o Strongly Agree  

o Agree  

o  Neutral  

o  Disagree  

o Strongly Disagree 

Section 4: Barriers 

4.1. What do you perceive as the primary challenges or barriers to adopting digital rehabilitation 

technologies in your practice? you can tick more than one 

o Inadequate funding for purchase of digital devices  

o I am comfortable with traditional approaches  

o My patients prefer face-to-face solutions 

o Insufficient facilities including network connection challenges.  

o Digital tools are not practical or appropriate for some/all aspects of my intervention  
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Section 5: Training and Support 

5.1. What type of support or resources do you believe would be most beneficial in facilitating the integration 

of digital rehabilitation technologies into physiotherapy practice? 

---------------------------------------------------------------------------------------------------------------------- 

5.2. How do you think the healthcare system in Pakistan can better support physiotherapists in adopting and 

utilizing digital rehabilitation technologies? 

----------------------------------------------------------------------------------------------------------------------- 

Thank you for participating in this survey. Your responses are valuable for advancing our understanding of 

the awareness and readiness of physiotherapists in Pakistan towards digital rehabilitation technologies. 

 


