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ABSTRACT 
Objective: The aim of this scoping review was to identify information on compliance 
with wearing orthoses and other supportive devices, to discuss the barriers to 
adherence, and to suggest strategies for improvement based on these findings. 
Methods: Online databases of PubMed, Web of Science, and the Cochrane Library 
were searched for articles about patients’ compliance with regard to lower limb assistive 
devices. In addition, a methodological quality control process was conducted. Studies 
were included if in the English language and related to compliance and adherence to 
the lower limb assistive device. Exclusion was based on first reading the abstract and 
then the full manuscript confirming content was not related to orthotic devices and 
compliance. Results: Twelve studies were included. The data revealed between 6% 
and 80% of patients were not using a prescribed device. Barriers to the use of the 
orthotic device included medical, functional, device properties and lack of proper fit. 
Strategies for improved compliance included better communication between patient and 
clinician, patient education, and improved comfort and device esthetics. Conclusions: 
Individualized orthotic adjustments, rehabilitation, and patient education were promising 
for increasing adherence. Despite positive aspects of improvements in gait, balance in 
elderly, and a sense of security produced by using assistive devices, compliance 
remains less than ideal due to barriers. As compliance in recent studies has not 
improved, continued work in this area is essential to realize the benefits of technological 
advances in orthotic and assistive devices. (J Manipulative Physiol Ther 2022;45;114-
126) 
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INTRODUCTION 
Orthotic devices play a crucial role in promoting, maintaining, and enhancing the 

physical and psychological health and well-being of many patients in need of leg 
support.1,2,3 The patients using these devices may have one of a wide spectrum of 
pathological conditions that restrict ambulation, limit activities, and influence 
participation in daily life, including neuromuscular disorders like cerebral palsy, 
poliomyelitis, Charcot-Marie-Tooth disease, inclusion body myositis, myotonic 
dystrophy, multiple sclerosis, stroke, peripheral nerve injury, rheumatological diseases, 
musculoskeletal and degenerative joint disorders, complications of diabetes and 
peripheral artery disease (PAD).1,2−4 

In current clinical practice, a wide spectrum of off-the-shelf and custom-made 
assistive devices are prescribed to patients with gait and mobility problems.1,2,5,6 There 
are a variety of lower limb orthotic and assistive devices available, and our review 
concentrates on ankle-foot orthoses (AFOs), knee-ankle-foot orthoses (KAFO), and 
orthopedic shoes.1,2,5,6 An AFO is a support device intended to control the position and 
motion of the ankle, compensate for weakness, or correct deformities.6,2 Therefore, 
AFOs have been prescribed for patients experiencing various lower limb and ankle 
disorders, including rheumatoid arthritis (reduce fore-foot plantar pressure or forefoot 
pain) and PAD (assist the failing posterior calf muscles).5,2,3,7-9 Knee-ankle-foot orthoses 
are more often prescribed when proximal lower limb weakness contributes to knee 
instability (eg, weakness of the quadriceps).1,2 Knee-ankle-foot orthoses may also help 
patients with neurological diseases and muscular diseases, such as post-polio 
syndrome, spinal cord injury, trauma, multiple sclerosis, muscular dystrophy, and similar 
pathologies who experience quadriceps weakness.3,4 In these instances, a KAFO, 
aligns the knee, ankle, and foot to mitigate abnormal walking patterns caused by the 
quadriceps failure. Combination therapy with both AFOs and KAFOs has led to 
improvements in walking ability in several patient populations with impaired ambulation 
(eg, those with stroke or cerebral palsy).2,3,6,7 Custom-made orthopedic shoes help 
alleviate pain in the heels, feet, knees, hips, and lower back and contribute towards 
improving patient mobility and stability, for example, by reducing pain in the feet or 
ankles or preventing ulcer formation.2,3 Orthopedic shoes are prescribed for the elderly 
population as well as patients with a wide range of pathologies, such as diabetes, 
rheumatoid disorders, and degenerative foot disorders.3,4 

These assistive devices are intended to help with enabling patients to work, 
engage in family life, and enjoy social activities.1,5 However, to achieve the positive 
impact of these devices, patients must wear them. Unfortunately, compliance to orthotic 
devices varies greatly. Studies have reported varied compliance ranges. The most 
recent systematic review conducted in 2015 examining patient compliance to wearing 
an orthotic device or shoe found 6% to 80% of patients did not use the device in studies 
published prior to 2010.6,2 



Some studies describe a lack of patient compliance.2,4 Previous research has 
found dissatisfaction with the assistive devices, poor adherence, and compliance issues 
to wearing orthotic and/or assistive devices due to reasons such as they were not 
effective in improving outcomes of interest to the patient.2,7 Evidence on the 
effectiveness of orthotic devices is limited, especially in relation to the outcomes that are 
important to users.2,7 There are very few studies related to the compliance of patients 
with PAD demonstrated in their use of assistive devices. In addition, there are limited 
studies related to use and disuse of orthotic devices in aging patients or patients who 
have a neurological deficit or who experienced a stroke; while limited studies have 
examined adherence to diabetic or orthopedic shoes, etc, in patients with diabetes and 
those with diabetic complications like neuropathy.4,8 These studies also shed some light 
on the manufacturing, comfort, and design of the assistive devices that are deemed to 
improve compliance.2,3 

However, these papers do not give us an understanding of the compliance 
issues and perceptions related to lower limb assistive devices.4 There have been many 
advancements in lower extremity assistive devices since the previous review’s literature 
search.2 Therefore, the purpose of this scoping review was to analyze compliance with 
wearing orthoses and other supportive devices in recent years and to discuss the 
barriers and strategies for improvement based on these findings. 

METHODS 
This report was written in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines; following the PRISMA 
Extension for Scoping Reviews by Tricco et al.9 The review protocol was prospectively 
registered in the PROS-PERO database (ID:CRD4202020214081). The methods and 
search strategy consisted of various stages in this scoping review. The population was 
patients in need of assistance with lower limb functionality. The intervention was 
assistive devices for lower limb. The comparison and context were compliance to the 
device. The research question, which was the basis for the search terms, was the 
following: What is the compliance of patients wearing an assistive device? 

Search Strategy 

To make the review current with recent devices and build on the last review from 
2015,2 we did not include articles before 2005 because devices have substantially 
improved since that time. Three databases were searched for relevant articles from 
2005 to April 31, 2021, in the databases of PubMed, Web of Science, and Cochrane 
Library. The MeSH terms “orthotic devices,” “foot orthosis,” “orthotic shoes,” “patient 
compliance,” and “lower extremities” were used. Afterward, the reference lists from 
included articles were searched for any additional articles relevant to the topic. The 
search yielded 36 articles. 

Inclusion and Exclusion Criteria 



Studies were included if in the English language and related to compliance and 
adherence to the lower limb assistive device or shoes (for example, frequency of use, 
barriers to wear, users and non-users of the device, etc.). Exclusion was based on first 
reading the abstract and then the full manuscript confirming content was not related to 
orthotic devices and compliance. The review was not limited by study design. 

Quality Control 

The examination of the methodological quality of each article was conducted 
using the methodological checklist “Critical review form quantitative studies” (Evidence-
based rehabilitation, 2008) (see Supplemental file).10 The articles were analyzed for 
reasons of use and lack of use of the device and the findings and proposed solutions 
presented in these studies will be summarized. 

RESULTS 
Keyword searches in the identified databases yielded 36 potential articles (Fig 1). After 
selection on title, abstract, and full content, 10 articles remained. Additionally, by 
searching reference lists and reading related articles, 2 additional articles were 
included, for a total of 12 studies (Table 1). Figure 1 gives insight into the search 
strategy. The PRISMA requirements for scoping reviews by Tricco et al are included in 
the supplementary materials. In general, the papers included design, sample size, and 
proper analysis methods (see Supplemental file); therefore, we included all 12 articles in 
the review after quality control analysis. 

 



Descriptive Analysis 

Table 1 describes the content of the included studies. Only the outcome with respect to 
compliance is explained in Table 1. If reported, reasons for use or non-use were also 
described.  

The sample size reported in each of the studies ranged from 10 to 339 patients. 
Four studies assessed adherence to orthopedic shoes, 2 included orthopedic shoes and 
insoles, 7 studies included AFOs, and 2 studied KAFOs, with 1 of those investigating 
both KAFO and AFO compliance. Questionnaires, focus groups, and interviews were 
used to measure and describe the compliance. Common outcomes included frequency 
of wear, duration of use, and included users and non-users of the assistive devices. A 
detailed description of the measured parameters for each study is reported and 
summarized below (Table 2). 

Patient Population and Devices 

The studies where orthopedic shoes were evaluated included patients with 
rheumatoid arthritis (n = 132)12 and patients with diabetes (n = 107).4 The studies that 
evaluated AFOs included patients with neurological (post-stroke deficiency) (n = 64),9 
patients with Charcot-Marie-Tooth (n=32),15 and patients with rheumatological 
symptoms (n = 269) (Table 1).10,18 Seven studies involved AFOs for patients with a 
range of conditions, including elderly patients with balance impairments or who had 
experienced falls, patients with post-stroke ambulatory deficits, and patients with 
peripheral artery disease (Table 1). Twenty-five patients with severe bilateral foot drop 
caused by Charcot-Marie-Tooth disease with a prescribed AFO for at least 4 months 
were included in 1 study.6 It has been previously reported that this break-in period of 3 
months was necessary for collecting data about compliance of footwear, which is 
observed in most of these studies.2,4,15,16,17 

Outcome 

The primary focus of this study is compliance, as noted by frequency of use. In 
all studies, individuals were classified as users (of the orthotic device) or non-users (of 
the orthotic device). We sought to understand barriers to use as well as the reasons for 
which the individuals decided to use the device. Additionally, we described potential 
solutions to decrease barriers and increase use based on findings and suggestions in 
the articles reviewed. Emerging barriers to orthotic device compliance and/or 
adherence, some related to quality of life and activities of daily living, are mentioned in 
the manuscript (Table 2). 

Frequency of Use 

The articles we have analyzed reported patient compliance to the device that 
ranged between 20%6 and 94%.19 Choma et al reported 70% users and 30% non-users 
of the AFO11; Yuzer et al reported that the orthosis frequency of use was every day in 
38 (59.4%) patients and 1 to 7 times a week in 7 (10.9%) patients, whereas 19 (29.7%) 



did not use them.8 The study conducted by Vinci and Gargiulo6 indicated 5 patients 
(20%) were users and 20 (80%) were non-users, while Menz et al (2018) consisted of 
153 participants, with 134 users (87.6%), and 19 (12.4%) non-users.14 In the study 
conducted by Ramdharry et al, 21 out of 32 were non-users of the AFO intervention 
(66%), while 11 were users (34%).15 In the study conducted by Koyuncu et al, 25.8% 
were reported as non-users of the orthotic device, and 1 in 4 devices failed to facilitate 
the daily life activities of the patient.13 

The highest percentages of non-users were found for AFO’s in severe bilateral 
foot drop patients with Charcot-Marie-Tooth disease,6 while the majority of the 
rheumatoid arthritis patients were wearing their orthopedic shoes daily as shown by the 
Van Netten et al studies, which only reported 6% non-users.17,19 

 



 



 
 



 



  
 

Barriers 

The barriers to wear that were reported to contribute to lack of compliance (Table 
2) are described in detail below. 



Medical Reasons. In Swinnen et al, 2 out of 49 individuals either decreased or 
completely stopped the use of the device during or after the study because of 
discomfort in the lower extremities due to local wounds and skin irrita-ion. In the study 
by Koyuncu et al, 19 out of 64 individuals either decreased or completely stopped the 
use of the device during or after the study because of issues related to failure to 
facilitate daily life activities, discomfort, pressure, and difficulty while wearing.15,18 
Wearing the device can add discomfort in patients experiencing skin conditions, 
allergies, or local ulcers in the part of the foot or leg used by the assistive device, and 
this frequently led to discontinuation of device use.4,18,16,17,19 

Reasons Related to Function. Patients complained of a lack of suitable 
everyday environment to wear the assistive device.10,12 Patients found it hard to facilitate 
activities of daily life and found the device impractical during certain activities, such as 
golfing, driving, hiking uphill, squatting, and using stairs.10,12 

Reasons Related to Device. Patients in some studies complained about the 
stiffness of the device material (AFO and KAFO), leading to a sense of awkwardness, 
discomfort, and skin irritation that was described as less than optimal.12,13 Some patients 
considered the device unnecessary and difficult to use, as well as uncomfortable, hard 
to don and doff, and cumbersome.11-14,17,19 

Esthetic Reasons. Patients who perceived the shoes or device as less attractive 
were less compliant.6,4 Some patients mentioned that they found the device ugly, felt 
that other people were formulating a poor opinion about them because they were using 
an assistive device, and felt self-conscious by others staring at them.2,11,12 Patients also 
mentioned that only certain footwear or socks could be worn with the device, which, 
along with the extra time to put on the device, could be a deterrent to wear.12,14,15 

Reasons Related to Orthotic Fitting. Patients frequently mentioned the need for 
better communication with the medical specialist and the shoe technician to improve 
fit.17,19 Patients reported a desire for orthotists to be more accessible after prescribing 
the suitable device and stated there is a need for scheduled follow-up to resolve issues 
related to device fit and comfort.6,4,10 Initial discomfort related to the fit of the AFO was 
frequently resolved by individualized modifications made by the orthotist, and easy 
access to the orthotist for appropriate device alterations appears to improve compliance 
in the long term.11,13,14,19 

Reasons for Use. Eight out of the 12 papers focused on reasons for use or 
positive outcomes of the device. These papers were searched mainly for the lack of 
compliance. The emerging themes of use are summarized here. 

Comfort and Safety of Device. “Comfort,” “safety,” “effectiveness,” and “ease of 
use” were reported as most important characteristics of the device.2,3,12 Patients 
experiencing multiple sclerosis or having post-stroke neurological deficits indicated that 
safety was the main advantage of wearing an assistive device.3,9 



Improvements in Gait. Patients enrolled in various studies, including post-stroke 
and patients with PAD, mentioned how the devices help them improve their walking and 
regain freedom and independence.6,19 For example, an AFO helps in ambulation of 
post-stroke patients, and AFOs may be used to supplement unstructured community-
based PAD walking programs, decreasing the claudication symptoms and improving 
walking capacity in this patient population.5,11,13 

Helpful in Daily Activities. Orthotic devices are enhancing participation in 
meaningful daily and recreational activities.12,13 In 1 study, patients expressed 
satisfaction and a sense of security as they felt the orthopedic device helped their 
mobility and the performance of household and personal care activities.12 

Balance Support. The assistive devices were deemed to be helpful in balance 
and ambulation, especially in elderly populations and those with neurological symptoms 
(including post-stoke, Charcot-Marie-Tooth, and foot drop).8,14 Patients post-stroke and 
those experiencing multiple sclerosis indicated that the improvement in walking ability 
and safety was the main advantage of wearing an assistive device.3,9 

Quality of Life Enhancement. Patients with PAD who wore an assistive device 
perceived improvements in their overall quality of life.5,18 

Suggestions to Improve Compliance 

Orthotic Visit and Fitting. In some instances, poor attention and 
responsiveness by the orthotists to the complaints of the patients produced persistent 
problems, which ultimately contributed to decreased compliance or disuse. Patients 
identified the difficulty of scheduling an appointment (sometimes a few weeks or a 
month) and the lack of availability of drop-in clinics as key problems.2,19 Hence, proper 
communication between patient and the orthotist and prompt attention to fit and comfort 
issues by the orthotist would increase the use of the device. 

Lighter and Comfortable Device. Patients report that if the device is bulky, 
heavy, and uncomfortable, they do not like to use it.6,2 Finding a lighter, easy to don 
and/or doff device would increase the comfort level and help patients comply with the 
intervention.15-17,19 

Rehabilitation, Patient Education and Psychological Support. The severity of 
mobility problems causes by the condition, such as whether patients are in a 
rehabilitation center or hospital or living at home and level of social life participation, all 
contribute to use and disuse and lack of compliance to assistive devices.2,20,21 Patient 
education, motivation, and awareness are important, particularly when the device is first 
prescribed and to improve patient compliance. Psychological, social, and health care 
support when starting to wear the orthotic device is beneficial. The ability to modify an 
AFO is an important benefit, which is unavailable in invasive interventions like 
surgery.4,20 
 



DISCUSSION 
Our study sought to examine recent literature on compliance with orthotic 

assistive devices. A previous review included 10 studies from a search performed in 
June 2014 and found a range of compliance from 6% to 80%.2 The current study 
focused on 12 new articles and provided an analysis context regarding barriers faced by 
patients to use assistive devices. In addition, we have mentioned the positive aspects of 
assistive device use as well as solutions to the potential barriers which has not been 
addressed previously.2 Since adherence to therapy is a primary determinant of 
treatment success, it is important to analyze dissatisfaction with the intervention, identify 
specific barriers to wearing orthotic and/or assistive devices, and develop 
recommendations for compliance improvement. 

The papers we reviewed indicate that a large number of patients never wore their 
assistive devices. Our study found a range between 6% and 80% of the patients not 
using their devices at all, which is very similar to the previously reported range.2 The 
highest percentages of non-users were found for AFOs in severe bilateral foot drop 
patients with Charcot-Marie-Tooth disease,6 while we noted that the majority of patients 
with rheumatoid arthritis were wearing their orthopedic shoes and insoles daily.17,19 It 
seems that when patients deem the device as unnecessary, they are able to manage 
without them, and, therefore, they are not using assistive devices.6,21 

We identified a number of barriers to wear and the main orthotics included the 
following: medical, functional, device properties, esthetic, and orthotic fit. Some patients 
were unable to continue wearing the device due to other health-related conditions.2,11 
The patients who ended up not using the prescribed device frequently complained of 
the device being uncomfortable, that it did not fit well, or it was heavy, cumbersome, 
and interfered with daily activities19,22 or themselves or others (whose opinion they 
value) felt that the appearance of the device was unattractive.11,13,14,19 

The issues we identified as barriers for the use of assistive devices were found 
across all the studies we reviewed. At the same time, several contradictory comments 
related to activities of daily living while wearing the AFOs suggested barriers, fit, and 
use can be quite different between patients. For example, in 1 study, many patients 
found the device cumbersome while driving and made statements like “did not feel 
confident to drive. . .because feet felt very hot and cumbersome,: yet others reported 
how it helped them drive better and stated “. . .excellent articulation for driving” and 
“good for driving, as it provides more useful feelings for the feet as well as flexibility.”20 

Positive aspects that contributed to use were also identified. Patients mentioned 
how the devices help them walk better, retain balance, and regain freedom and peace 
of mind.6,19 Older patients, as well as patients with neurological deficits, highlighted 
benefits, such as prevention of falls, improved walking ability, support, a sense of 
security and greater independence.9,14,15 This information is novel for researchers 
working with a patient population using orthotic devices. Patient education, motivation, 



and psychological support related to accepting the assistive device are some of the 
strategies mentioned in the papers reviewed that helped in improving adherence, 
especially at the beginning of the intervention.4,20 In some of these studies, patients 
expressed that wearing the AFO was especially difficult on uneven ground and doing 
activities around the house, such as walking up and down the stairs and doing yard 
work.11,21,23 Making sure the device fits well and feels comfortable seems very important 
to improve wear time.11-14,18,19,24 Given the low physical activity of many of the patients 
that are prescribed an orthotic device, ensuring that they can comfortably wear the 
device while performing activities of daily life is critical to increase adherence and 
possibly improve physical activity levels.25-28 The orthotist must work with the patient to 
provide an optimally fitting device. Future systematic investigations should propose, 
develop, and test methods that will improve compliance to assistive devices. 

Future Directions 

Overall, this review provides valuable data and direction on how to pursue improved 
compliance among non-users of orthotic and assistive devices but also on the goals we 
should pursue when developing and testing new devices. This valuable information is 
based on experience in every-day use coming directly from people with impaired 
movement that requires an assistive device.22,29-33 Incorporating the proposed 
suggestions into clinical research and product and service development can improve 
adherence and increase the beneficial impact of the device. Further investigations into 
how wear time impacts efficacy of orthotic devices would be useful in developing 
intervention and eventually providing guidance to patients.19,27,28,34,35 Our literature 
review indicates a need for research related to orthotic device compliance and for the 
development and evaluation of new devices with improved features and qualities that 
optimally accommodate patients’ needs. In the near future, testing devices that fit well 
can be easily donned and/or doffed, can be used with the patients’ own shoes and 
clothing, are esthetically pleasing, and that perform well during all types of activities 
(including walking on uneven terrain, golfing, driving, hiking uphill, squatting, and using 
stairs) would contribute to increased adherence.  

Limitations 

Most of the studies included in this scoping review were in the initial stages with 
small sample sizes; therefore, the findings are preliminary, and caution should be used 
with the conclusions. Adding diverse populations to assess cultural differences and 
inclusion of perspectives of different age groups may shed light into different needs 
within the demographics. There was limited knowledge regarding compliance 
differences between patients staying in a nursing home, rehabilitation center, or hospital 
and patients living at home and participating in social life. Specific published studies 
were not found on these topics. Follow-up studies with larger sample sizes that explore 
interventions to increase assistive device adherence are necessary and important. 

 



CONCLUSION 
Our findings indicate the existence of a broad range of compliance with orthotic 

and assistive devices. Patients embrace the assistive devices because they provide 
appreciable improvements in gait, balance and stability, and a sense of independence 
and safety. Optimal approach to improving adherence to orthotic devices requires a 
comprehensive strategy that increases interactions between the patients, patient 
families, health care providers, and health care systems throughout the treatment 
process. Appropriate follow-up should be arranged with the orthotist to adjust and for 
the team to reevaluate the treatment plan, identify barriers, address problems, and 
support adherence. As compliance in recent studies has not shown much improvement, 
it is important to improve and develop better devices that address unique functional 
deficits, pathologies, and anatomy of individual patients. 
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