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Abstract

Purpose. This paper presents the results of an experimental study investigating the effectiveness
of individualized occupational therapy interventions for people with upper limb amputations
without the use of prosthetic devices. This study is relevant because the number of people in
Ukraine who have had a limb amputated as a result of the ongoing war is increasing, as is the
need for effective rehabilitation methods to improve quality of life.

Material & Methods. The study employed a pre-test-post-test experimental design, allowing for the
evaluation of changes in participants’ functional status and occupational performance following
a structured occupational therapy intervention without prosthetic devices. Occupational therapy
sessions were aimed at client education and teaching the clients new skills to use modified
and compensatory strategies for task performance, adaptive equipment, as well as making
adaptation of the environment for increased functional independence. Participants included
10 male military servicemen between the ages of 20 and 45 years old with upper extremity
amputations who participated in occupational therapy interventions for two months. The
assessment was carried out using the Canadian Occupational Performance Measure (COPM),
Disabilities of Arm, Shoulder and Hand (DASH) questionnaire and Visual Analogue Scale (VAS).
Statistical data were analyzed using descriptive statistics and paired samples t-test.

Results. As a result of the occupational therapy interventions, the study participants demonstrated
a statistically significant decrease in disability levels according to the DASH, as evidenced by
an average score decrease from 80.5 prior to intervention to 44.2 post-intervention (p<.001).
Similarly, the COPM assessment revealed clinically significant improvements (=2-point change)
in the performance of personal hygiene tasks, dressing, and cooking, as well as in satisfaction
with performing personal hygiene, cooking, and driving tasks. The decrease in pain levels
reported by the participants was also statistically significant with an average of 5,5 pre-test
and 3,4 post-test on VAS (p<.001).

Conclusions. The comparative analysis of disability levels, pain levels, as well as performance of
meaningful occupations before and after interventions indicates a significant improvement in
functional independence and life satisfaction of military servicemen with amputations following
an individualized occupational therapy program. Results presented in the paper demonstrate a
positive correlation between COPM and DASH. The study indicates that occupational therapy
services aimed at teaching compensatory strategies of task performance, environmental
education and patient education are beneficial for clients with upper extremity amputations
even without the use of prosthetic devices. Additionally, the results of the study support the
effectiveness of occupational therapy for military servicemen.

Keywords: occupational therapy, military servicemen, upper extremity amputations, COPM, DASH,
quality of life.

© 2025 The Author(s)

h@w 0 This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution 4.0 International (CC BY) License
(https://creativecommons.org/licenses/by/4.0/)

329


https://orcid.org/0009-0000-2004-8800
https://orcid.org/0000-0003-4453-375X
https://orcid.org/0000-0003-0668-2906
https://orcid.org/0000-0002-8904-9446
https://orcid.org/0000-0002-5326-0979

ISSN (print) 2522-1906, ISSN (online) 2522-1914

FIZICNA REABILITACIA TA REKREACIJNO-OZDOROVCI TEHNOLOGII

Vol. 10 No. 5, 2025

Introduction

Upper extremity loss, often resulting from
trauma related to burns, violence, occupational
accidents, or combat injuries (Orr et al., 2018),
profoundly affects an individual’s ability to engage
in meaningful occupations. It has been reported
that compared to lower limb loss, individuals with
upper limb amputations experience more severe
impairments in occupational performance and re-
port a higher disability rating as well as increased
susceptibility to post-traumatic stress disorder
(PTSD) (Fitzgibbons & Medvedev, 2015). The
number of military and civilian clients with upper
extremity amputations has dramatically increased
since the full-scale invasion of Ukraine in 2022,
although official statistics have not been made
public.

Occupational therapy (OT) plays a pivotal role
in addressing the complex needs of this popula-
tion across the rehabilitation continuum. Occu-
pational therapists are well trained to serve this
population due to their holistic approach that in-
cludes both physical rehabilitation and psycho-
social support (AOTA, 2021). Pre-prosthetic OT
care includes wound and edema management,
desensitization, range of motion, and functional
training, all essential for preparing the residual
limb for prosthetic use. In addition, occupational
therapists collaborate with clients to determine
the most appropriate prosthetic device based on
their lifestyle needs and functional goals, helping
manage expectations regarding device capabili-
ties and limitations (Atkins, 2016; Hermansson &
Turner, 2017; Klarich & Brueckner, 2014). Once a
device is selected, OT provides training for pros-
thetic controls to ensure functional integration
into meaningful daily activities, improving func-
tional independence and quality of life and facili-
tating communication with the prosthetist regard-
ing potential concerns (Atkins, 2016; Hermans-
son & Turner, 2017).

Beyond physical rehabilitation, OT also ad-
dresses the psychosocial implications of limb loss.
Practitioners support emotional adjustment, fa-
cilitate community reintegration, and help clients
re-engage in roles such as worker, caregiver, or
student (Smurr et al., 2008; Swanson Johnson
& Mansfield, 2014). Therapy interventions may
include coping strategy development, goal set-
ting, and self-efficacy enhancement. Those who
received OT services demonstrated improved psy-
chosocial outcomes, including better adjustment
to limb loss, greater ease in discussing their con-
dition, improved work-related confidence, and in-
creased acceptance of both the amputation and
the prosthetic device (Laurie & Mandacina, 2018).

Importantly, OT also serves individuals who
either elect not to use a prosthetic device or are
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awaiting one. Biddis & Chau (2007) reported
that adult clients show rejection rates of 26% for
body-powered prostheses and 23% for electric
ones, with an overall non-wear rate of 20%. A
systematic review of 123 studies by Smail et
al. (2020) revealed that, over time, the primary
reasons for prosthetic abandonment consistently
aligned with two main categories: comfort and
function. Among the most frequently reported and
enduring comfort-related issues were prosthesis
weight, heat buildup, and excessive perspiration.
In such cases, OT focused on one-handed
techniques, environmental adaptations, and task
modification to support continued engagement in
daily life (Biddiss & Chau, 2007; AOTA, 2021). This
comprehensive approach underscores the essential
role of OT in maximizing function, participation,
and quality of life for individuals with upper limb
loss regardless the use of prosthetic devices.
The purpose of this study was to investigate the
effectiveness of an OT treatment program without
the use of prosthetics for military servicemen with
upper extremity amputations in Ukraine.

Material and methods
Participants

The study used a convenience sample of 10
military servicemen receiving occupational ther-
apy services in an outpatient rehabilitation clinic
in Kyiv. All participants were males between ages
20 and 45, with an average age of 32). Inclusion
criteria encompassed: age over 18, unilateral up-
per limb amputation, cognitive ability sufficient
to participate in an interview and complete self-
ratings. Exclusion criteria included: age under 18,
civilian trauma, bilateral amputations. This re-
search project was conducted in accordance with
the ethical principles outlined in the Declaration
of Helsinki. Study participants signed informed
consent and were notified of their right to with-
draw from participation from the study at any
time without any consequences. The study was
approved by the Ethics Committee of the National
University of Ukraine on Physical Education and
Sport (Protocol N210 from 19.09.2024).

Methods

The study utilized a pre- and post-intervention
design, with data collected at two distinct time
points to evaluate changes resulting from the
occupational therapy intervention. Occupational
therapy services were provided for two months
with an average duration of sessions lasting on
average 60 minutes, 3 times per week.

To collect and compare data related to patient
outcomes, we utilized three valid assessment
tools: the Visual Analogue Scale (VAS), the
Disabilities of the Arm, Shoulder and Hand (DASH)
questionnaire, and the Canadian Occupational
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Performance Measure (COPM). The VAS is a
simple, unidimensional tool used to measure
subjective pain intensity by asking individuals to
report their pain level on a 10-point scale ranging
from “no pain” to “worst pain imaginable” (Hawker
et al.,, 2011). It is widely used due to its ease
of use, responsiveness, and minimal burden on
participants with various health conditions.

The DASH is a 30-item self-report question-
naire that assesses symptoms and function of cli-
ents with musculoskeletal disorders of the upper
limbs (@stlie et al., 2011). It provides a quanti-
tative score representing the patient’s perceived
disability, allowing for detailed functional evalu-
ation. The shortened version of this instrument,
QuickDASH, has been proven to be reliable and
valid in people with upper limb amputations. A
recent study confirms the successful use of the
DASH with individuals with upper extremity am-
putations (Py6rny et al., 2024).

The COPM is a client-centered outcome mea-
sure that identifies issues in occupational perfor-
mance through a semi-structured interview pro-
cess (Larsen & Law, 2025). It enables patients to
self-rate their performance and satisfaction in pri-
ority areas, facilitating individualized goal-setting
and tracking of meaningful change over time.

Procedure

Initial assessment was conducted using the
VAS, the DASH and the COPM and was supple-
mented with data collected through observation
and occupational profile. Interventions aimed
at training basic activities of daily living (ADLSs)
with the goal of restoration of function and inde-
pendence through task adaptation, use of assis-
tive technology, and environmental modification.
First, adaptation of methods for task completion
involved teaching individuals to use their resid-
ual limb, contralateral limb, or other body parts
(such as the mouth, thighs, or torso) to stabilize
or manipulate objects during ADLs. Techniques
included compensatory strategies such as one-
handed dressing methods (e.g., anchoring cloth-
ing against a surface while inserting the arm),
using friction or gravity to assist with tasks, and
sequencing activities to optimize efficiency and
reduce frustration (Atkins et al., 1996; Resnik &
Borgia, 2015). Second, adaptive equipment and
clothing played a critical role in compensating for
the loss of limb function. Common aids included
built-up or curved utensils for easier grasp, non-
slip mats and suction holders to stabilize dishes or
grooming tools, and adaptive clothing with Velcro,
magnetic closures, or larger zipper pulls to reduce
the fine motor demands of dressing (Burger &
Marincek, 2007; @stlie et al., 2012). These devic-
es supported autonomy and reduced reliance on
caregivers. Third, reorganizing the environment
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was essential to enhance safety and efficiency
during daily routines. Strategies include using
non-slip mats and stable surfaces for grooming or
cooking, positioning key items within accessible
reach, and optimizing room layouts to minimize
trip hazards and promote single-limb balance
during mobility tasks, all of which are crucial for
fall prevention and energy conservation (Stark
et al., 2021). Collectively, these evidence-based
interventions aligned with occupational therapy
principles of maximizing participation, promoting
independence, and facilitating functional adapta-
tion in daily living contexts.

For military servicemen, return to indepen-
dent driving is a significant marker of restora-
tion of functional independence. Occupational
therapy interventions addressed both the physi-
cal and psychosocial aspects of this complex task.
Psychosocial interventions, including counseling
and cognitive-behavioral strategies, were used
to reduce driving-related anxiety and build confi-
dence, especially in veterans with post-traumatic
stress disorder (PTSD) or who associate driving
with traumatic events (Classen et al., 2014). Ed-
ucational sessions provided essential knowledge
about the legal process for obtaining adaptation
for vehicles, funding support for vehicle modifi-
cation, helping veterans navigate bureaucratic
systems advocating for their needs (Miller et al.,
2021). Training also focused on the use of vehicle
adaptations such as spinner knobs, left-side gear
shifters, electronic hand controls, and remote
mirror adjusters, all of which enable one-handed
or compensatory driving techniques (Burger and
Marincek, 2013).

Clients were taught methods of one-handed
driving that emphasize control, safety, and bio-
mechanical efficiency, often using simulated driv-
ing to practice skills. Functional components of
driving, such as entering and exiting the vehicle,
seatbelt fastening, mirror adjustments, and igni-
tion use, were addressed through task-specific
training that breaks down each activity into man-
ageable steps and encouraged practice with adap-
tive tools. Following a two-month intervention,
the clients were assessed using the abovemen-
tioned outcome measures: the VAS, the DASH,
and the COPM.

Statistical analysis

Statistical analysis used in the study includ-
ed: descriptive statistics, tests of normality and
the Paired samples t-test.

Results

As a result of individualized client-centered
and occupation-focused interventions, clients
demonstrated substantial improvements across
multiple outcome measures (Table 1).
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Table 1. Descriptive statistics of pre- and post-test assessment using the DASH and VAS (n=10)

Range Min Max Mean SE SD
DASH pre-test 14.1 74.2 88.3 80.530 1.3832 4.3742
DASH post-test 9.1 39.4 48.5 44.160 1.0406 3.2908
VAS pre-test 3.00 4.00 7.00 5.5000 .26874 .84984
VAS post-test 2.00 2.00 4.00 3.4000 .26667 .84327

Table 2. Test of normality for pre- and post-test assessment using the DASH and the VAS

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
DASH pre-test .128 10 .200 .977 10 .950
DASH post-test 171 10 .200 .936 10 .514
VAS pre-test 222 10 .178 .906 10 .258
VAS post-test .362 10 <.001 717 10 .001
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Figure 1. Changes in DASH scores pre- and post-intervention.

Table 3. Paired Samples T-test analysis of pre-and post-tests on the DASH and VAS

Paired Differences

Significance

0 t df -Sij - Sj
Mean SD SE 95% CI One-Sided Two- Sided
Lower Upper p p
Differences in DASH scores 36.37 5.65 1.79 32.33 40.41 20.36 9 <.001%* <.001%*
Differences in VAS scores 2.10 .875 .28 1.47 2.73 7.58 9 <.001* <.001*

Note: * - represents statistically significant difference at p<0,01.

Based on the results of Kolmogorov-Smirnov
and Shapiro-Wilk tests, we concluded that most
data were normally distributed except for post-
test testing on VAS as evident from Table 2.
Therefore, we used the parametric paired t-test
to determine whether there was a statistically
significant difference between client outcomes as
measured before and after occupational therapy
intervention.

According to the DASH questionnaire, there
was a notable reduction in perceived disability,
with average scores decreasing from 80.5 pre-
intervention to 44.2 post-intervention as illustrat-
ed on Fig. 1. This change represents a clinically
meaningful improvement in upper limb function
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and suggests enhanced ability to perform daily
tasks with less difficulty.

Additionally, participants experienced a con-
siderable reduction in pain levels, with Visual An-
alogue Scale (VAS) scores dropping from an av-
erage of 5.5 before the intervention to 3.4 after-
ward, indicating improved pain management and
comfort during daily activities.

The results of Paired samples t-test suggest
that the improvements in both the DASH and the
VAS scores after the intervention were statisti-
cally significant (Table 3). The effect size analysis
for the paired samples indicates a very large and
clinically meaningful effect with Cohen’s d=6.44
with a 95% CI of 3.45 to 9.42., Hedges' g=6.17
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Table 4. Changes in performance and satisfaction as a result of the COPM interview

Occupational performance Perfor- Satis- Perfor- Satis- Change in Change in
issues mance 1 faction1l mance 2 faction 2 performance satisfaction
Personal hygiene 2.8 2.0 4.8 4.0 +2.0%* +2.0%*
Dressing 2.6 1.8 4.6 3.6 +2.0%* +1.8
Cooking 2.0 2.0 4.8 4.8 +2.8% +2.8%
Leisure (physical exercises) 1.2 1.0 2.8 2.2 +1.6 +1.2
Driving 1.8 1.2 3.2 3.2 +1.4 +2.0%*

Note: * - represents minimal clinically significant difference.

for the DASH, and Cohen’s d=2.40 with a 95% CI
of 1.13 to 3.64, Hedges’ g=2.30 for VAS.

Similarly, performance and satisfaction with
the performance of identified occupations as-
sessed using the COPM revealed a =2-point
change in most areas of daily activities. Specifi-
cally, participants reported marked gains in their
ability to perform personal hygiene tasks, dress-
ing, and cooking, as well as increased satisfac-
tion in performing personal hygiene, cooking, and
driving. The changes in pre- and post-ratings of
key activities as reported by the COPM are pre-
sented in Table 4.

Discussion

The results of our study indicate that the in-
dividualized OT interventions developed for cli-
ents with unilateral upper extremity amputations
without the use of prosthetic devices is effective
in restoring functional independence across key
life domains such as self-care, leisure activities,
and driving. Data collected using the COPM and
DASH outcome measures confirmed this as av-
erage scores for performance and satisfaction
(COPM) improved, while levels of functional dis-
ability (DASH) significantly decreased. Perceived
disability ratings per DASH reported by our study
participants (44.2) after occupational therapy in-
terventions are consistent with those reported by
American veterans with unilateral upper limb am-
putations (49.5) (Resnik et al., 2019). These out-
comes reflect both an objective enhancement of
daily functioning and an improvement in patients’
subjective perception of their activity and inde-
pendence. Therefore, our results complement
the clinical commentary of Rich and colleagues
(2025) who concluded that occupational therapy
plays an essential role in rehabilitation of clients
with lower extremity amputations and highlight-
ed its effectiveness in supporting the client’s cog-
nitive and mental health, activity, accessibility
through training and interventions targeting pain
reduction.

While specific protocols and guidelines for oc-
cupational therapy interventions targeting pros-
thetic use have been developed and successfully
integrated into practice a long time ago (Smurr et
al., 2008; Resnik et al., 2019), interventions that
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exclude prosthetic training are also essential for
rehabilitation of clients with upper extremity am-
putations regardless of their stage of recovery.
Previous research indicated that despite many
years of training individuals with amputations
still have problems with activities of daily living,
particularly in relation to independent functioning
(Kejlaa, 1993). A national study of veterans with
upper limb loss conducted in the United States
in 2019 found that 52% of veterans with up-
per extremity amputations wore their prosthetic
device less than 8 hours per day, with almost a
third of the overall number of participants report-
ing wearing prostheses less than 4 hours per day
(Resnik et al., 2019). These findings suggest that
clients with amputations spend most of their time
without the prosthetic device, even if they have
it, which substantiates the need for interventions
focusing on prosthetic-free functional independ-
ence.

Our findings highlighting the positive impact
of occupational therapy intervention in reducing
pain are particularly significant given the high
prevalence of phantom and residual limb pain
among individuals with amputations. A recent
systematic review and meta-analysis revealed
that residual limb pain in individuals with upper
limb amputation was 58% (95% CI: 46 to 68)
(List et al., 2025). Both phantom and residu-
al pain can persist for years after amputations,
making occupational therapy interventions tar-
geting participation and pain reduction especial-
ly useful for functional recovery, psychological
well-being, and quality of life.

The interventions used in our study were
structured around gradual engagement in ther-
apy, beginning with basic self-care tasks and
advancing to more complex activities such as
exercise routines and driving. This progressive,
occupation-focused and client-centered approach
aligns with contemporary research emphasizing
the importance of personalized therapy for indi-
viduals with limb loss (AOTA, 2021). Literature
also supports the notion that occupational ther-
apy programs are most effective when tailored
to patients’ personal goals and life context, a
principle that was central to the design of this
study. A recent study carried out by Stevens and
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colleagues suggested that activity and participa-
tion was the strongest predictor of well-being in
individuals with upper limb amputation (Stevens
et al., 2023), which highlights the significance of
our findings.

Occupational therapy interventions for driv-
ing are critically important, as the interruption
in driving represents a significant disruption in
daily life and occupational participation (Bass-
ingthwaighte et al., 2024). In a study on occu-
pational performance needs of young veterans in
the US (Plach & Sells, 2013), driving was iden-
tified as one of the key needs for reintegration
into the community. A positive impact on oc-
cupational therapy for driving rehabilitation of
combat veterans has been reported (Classen et
al., 2014a, Classen et al., 2014b). Using occu-
pational therapy-based task-specific training for
imitation or simulated driving training reinforced
procedural memory and improved performance
before real-world testing. Therefore, the results
of our study support and enhance previous re-
search. Interventions included in our study of-
fered a comprehensive, individualized approach
that supported the clients’ safe and confident re-
turn to driving.

Lastly, our results point to a positive correla-
tion between the decreasing scores on the DASH
and improved performance and participation on
the COPM. Therefore, our study adds to the ex-
isting literature comparing outcome measures
like the COPM and DASH. Similarly to findings
of Lauritzson and colleagues (2023), our study
revealed a weak correlation between the DASH
and the COPM. This may be attributed to the fact
that each tool captures distinct aspects of func-
tional ability, with the COPM offering a more per-
sonalized, client-centered, and flexible approach
to evaluating occupational performance and the
DASH providing a general measure of perceived
disability.

Conclusion

Our study validates the effectiveness of oc-
cupational therapy interventions without the use
of prosthetics for clients with unilateral upper ex-
tremity amputations as evident from a clinically
significant change in scores on the DASH and VAS
before and after intervention. Additionally, study
participants experienced a clinically significant
improvement (=2 points of change) in perfor-
mance of personal hygiene tasks, dressing and
cooking, and in satisfaction with performing per-
sonal hygiene, cooking and driving. These out-
comes support the recommendation for broader
clinical implementation of similar programs, with
a focus on individualized care, occupation-focused
and client-centered approaches, we all we active
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client involvement to meet rehabilitation goals.
Additionally, the results presented in the paper
demonstrate a positive correlation between COPM
and DASH. The study indicates that occupational
therapy services aimed at teaching compensa-
tory strategies of task performance, environmen-
tal education and patient education are beneficial
for clients with upper extremity amputations even
without the use of prosthetic devices.
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