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' ABSTRACT ’ Patients with burns to their hands require rehabilitation for their early return to work and good quality of life. The aim of

this study was to evaluate the effect of early intervention with occupational therapy in patients with burns to their hands.
This study included 60 patients with second or third degree hand burns. Patients were included to the study 2 weeks after their burn wounds and
grafted areas had healed. They had 3 occupational therapy sessions per week for 8 weeks. These sessions included active and passive range of
motion exercises, stretching exercises, active resistive exercises and practicing activities of daily living. Before and after the 8 weeks of
occupational therapy using the DASH questionnaire, functionality of the hand was assessed. Before intervention with occupational therapy, the
average DASH score was 62.5, and after 8 weeks of occupational therapy it was 30.4 (average difference between the pre-intervention and post-
intervention DASH scores is 32.1 points, p < 0.001). After 8 weeks of occupational therapy, patients performed daily living activities with
relatively very less difficulty, and functionality of the hands was also increased. This study suggests that early intervention with rehabilitative

therapies is beneficial and may result in improved hand function.
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INTRODUCTION

Burn injuries are one of the most disturbing and major burden to global
health. Furthermore, they severely affect a person's quality of life and
health.l Burn injuries damage skin and underneath connective tissue
which cause scarring, and in the case of hand burns, it causes unpleasant
alterations to the shape of the patient's hands which lead to psychological
effects to the patient.2 Burn scars are both a functional and cosmetic
burden for the patient. Contracture in the area of the burn is additional risk
for patients. Overall, epithelialisation occurs in the natural process of
wound healing. Delay in application of skin grafts during the process of
epithelialisation changes the shape of the scar and puts the patient at risk
for contracture.3 Contracture starts in the joints, followed by the muscles
and tendons, and finally it causes a restriction in the range of motion of
joints.4 Even though each hand is less than 3.0% of the total surface area
of the body, the hand burns fall under the “major damage” category.5 By
losing hand functionality, people lose 54% of their total functionality. 1,6
Hand burns also have social, biological and psychological consequences
affecting the individual's quality of life. A comprehensive treatment plan
for hand burn patients is very helpful because even minor burns to the
hands have psychosocial and cosmetic consequences with limiting
functionality. 7,8

The main goal in treatment is early intervention and rehabilitation.
Passive motion, focused treatment, and using surgical intervention or
skin grafts are part of overall treatment.9 This requires an
interdisciplinary team approach that includes plastic surgeons,
occupational therapists, physical therapists and psychologists. For
better treatment outcome, every team member should start as early as
the day the patient is admitted to hospital.5,10 Rehabilitation of burn
patients involves restoring and improving their strength, helping them
realize the extent of their burn problem, and encouraging them for
activities. The main aim of rehabilitation is restoring functionality
along with improving the cosmetic appearance of the burn areas.11
Reaching desired functionality levels requires targeted planning,
implementation of the plan and monitoring of the effectiveness of the
rehabilitation interventions in restoring hand functionality.13,14 The
roles of physical therapists and occupational therapists in the burn
centre include: prescribing splints and using compressive therapies to
maintain proper conditions for healing and prevent deformity,
facilitating the patient in adapting to activities of daily living by
providing assistive devices, and training patients to use them.
Additionally, they develop therapeutic activities to increase flexibility
and reduce tension in the skin, maintaining range of motion and muscle
strength and increasing overall functionality.15 The main goal of
occupational therapy is to maintain and improve patients' ability to
function in their professional life and routine social life. The aim of this
study was to evaluate the effectiveness of occupational therapy in
improving hand functionality.

Methods

This study was approved by the Ethics Committee of the Gujarat
University. Patients were given a detailed explanation of the research
objectives along with Informed consent who wished to participate in
the study. This study included 60 patients with second or third degree
burns to their hands, aged between 18 to 55 years old. These patients
were referred to the Civil Hospital Ahmedabad in Gujarat. The study
included patients 2 weeks after the day their burn wounds had healed.
Patients undergone early tangential excision with STSG or
conservative management with dressings were included. Grafted
wounds healed in 5 days and dressed superficial wounds healed after 5-
10 days. During this healing period, active and passive physiotherapy
with or without splint was given in all flexor surface and extensor
surfaces of hand wounds. Patients who did not want to take part in the
occupational therapy treatment sessions, or missed 4 or more sessions,
were excluded from the study. The patients were referred to the
Occupational Therapy Department in Civil Hospital Ahmedabad.
Patients were given with a demographic questionnaire on both
personal and burn information. Disabilities of the Arm, Shoulder and
Hand (DASH) questionnaire was used to evaluate the functionality of
the patient's hands.17 Each patient was given the DASH score for their
hand functionality before starting of 8 weeks of occupational therapy.
The DASH questionnaire is contained total 38 items. There are 30
main questions, 4 questions in the “work module” and 4 questions in
the “sports/performing arts module”. The DASH questionnaire is
fulfilled by the patient. Score ranges from 0 to 100, where 0 denotes no
disability and 100 denotes full disability. The degree of disability of the
upper limb is measured using the S-point Likert Scale. All patients
were given occupational therapy for 8 weeks which include visit of
occupational therapist 3 times a week, for 1-1.5 hours per session. All
the sessions were given by senior occupational therapists. The
exercises included but were not limited to the following:

Reduction of edema

positioning (splint if necessary)

range of motion exercises

passive and active range of motion

active resistive exercises

stretching exercises

practising activities of daily living (using the injured hand)
using a spoon

getting dressed

writing

closing and opening bottles, zippers and buttons

The DASH questionnaire was completed again after the patients had
undergone 8 weeks of occupational therapy. We evaluated the effect of
occupational therapy on patients with burns to their hands by comparing
pre-therapy DASH scores with post-therapy scores. The test results were
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assessed using mean and frequency values. A KS Test was applied to
compare the pre-therapy and post-therapy DASH Scores. The results
were verified using a Wilcoxon test. All the data were analyzed using the
SPSS Software, Version 19 (SPSS Inc, Chicago, Ill). The pa value for
significance was set as P < 0.05. Results A total of 60 patients (36 males,
24 females) with an average age of 37.4 + 7.6 years old were included in
the study. Of these, 90 % had second or third degree burns. For 40% of the
patients, hot liquids were involved in causing the burn, 33% were burned
with gas and the others were burned by electricity, chemicals or flames.
The total burn surface area in patients was 19.26 + 9.70. The burn areas
are presented in Table I.

TableI - Description Of Burn Areas In Patients

Burn Area Frequency |Percent
Fingers (flexor and extensor) 8 133
Hands (flexor and extensor) 2 3.3
Hands and face 4 6.7
Hands and feet 8 133
Hands, trunk and face 4 6.7
Hands and trunk Hands 4 6.7
Right hand 4 6.7
Left hand 10 16.7
Hands, feet and trunk 2 33
Trunk and right hand 2 3.3
Neck, right hand and foot 2 33
Hands, feet and face 2 33
Hands palmar area 2 33
Hands, face and neck 4 6.7
Total 60 100

Hand Functionality Results

The average DASH score before occupational therapy was 62.5, and
after occupational therapy, score was 30.4 (a difference of 32.1 points).
This indicates that before occupational therapy intervention, patients
had a difficulty performing activities of daily living (ADLs) but after
intervention they had less challenges with ADLs. During the early
stages of treatment, patients experienced weakness, pain and moderate
to severe limitations. Patients had less pain and less weakness in the
latter stage of treatment. The DASH results are presented in Table II.

Table I1 - DASH results

DASH Mean (SD)
Pre-Test 62.5
Post-Test 30.4
Change 32.1
DISCUSSION

Patients with hand burns face functional deficits like limited range of
motion, joint articulation. With early intervention and comprehensive
treatment from an occupational therapy team to gain maximum
performance, controlling the splinting, exercise, and scar treatment, it
is possible to go towards a full recovery and return to activities of daily
living.18 an increase in range of motion, improvement in coordination
and restoration of power can be observed in patients' hands by
consistent rehabilitation. Patients who guided by interdisciplinary
team have a greater chance of regaining full independence, reaching to
their daily activities and having a better quality of life.19

Patients received occupational therapy over the course of 8 weeks in
this study. Elevation exercises, reversible massage, ACE bandages and
passive mobilization were useful in reducing swelling. Splinting,
passive and active mobilization and stretching exercises were useful in
treating scars and preventing contracture.22,23 Functional
improvement was observed in the patients' hands, with DASH scores
before occupational therapy being 62.5 and going down to 30.4 after
therapy. The average change was 32.1 points. There is no difference
between patients with burns limited to the hands, or if other areas of the
body are involved including the hands. As shown in Table I, only 10 out
of the 60 patients in this study had burns strictly limited to the hands.
Other studies have shown this data, with a study by Abdelfettah et al.
having the DASH score going down from 71.56 to 19.27 after
rehabilitation in 18 patients.24 Two other studies, one by Schneider et
al. and another by Omar et al., started intervention in patients since
they were hospitalized. Hand functionality was verified by the Jebson
and Motor Test.26 This study suggest that including occupational
therapy treatment is effective in the rehabilitation process of hand burn
patients. In a study performed by Tang et al. it was shown that even in

moderate to severe burns patients who participated in rehabilitation
interventions had improved physical and mental health, with better
activities of daily living.27

CONCLUSION

The goals of occupational therapy include restoring activities of daily
living such as carrying items, opening and closing doors, using keys,
writing, eating, dressing and personal care. This study has concluded
that with occupational therapy intervention, such as utilization of
active or passive exercises, stretching exercises, proper positioning
with a splint, and training patients for activities of daily living, patients
are better able to perform such activities with less difficulty.
Performance evaluation with the DASH questionnaire allows
therapists to follow up on patient overall improvement and functional
ability.
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