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Burns are a common reason of admission to hospital in 
developing countries [1]. In this injury necrosis of tissues of 
body occurs and it may be limited to skin super�cially or 
deep to the extent that it involves muscles, joints, blood 
vessels and vital organs [2]. Boiling liquids, Heat, electrical 
energy and corroding agents such as acids are common 
causes of burn injuries [3]. The WHO estimates that 11 
million burn injuries of all types occur annually worldwide, 
180,000 of which are fatal [4]. Super�cial burns heal rapidly 
from dermis present beneath and usually does not require 
any surgical procedure while deep burns are complicated. 
Deep burns require time to heal properly as dermis is also 
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damaged in deep burn injuries. So there are chance of 
contracture development and scarring usually decreased 
by plastic surgery [5]. Scar with contractures develop and 
expand to underlying connective tissues resulting in 
decreased range of motion and poor quality of life [6]. It 
may need dressings and repetitive surgical treatment [7]. 
Unfortunately, burns are very common in pediatric age 
groups with serious complications and high rate of 
morbidity and mor tality [8].  These patients are 
encountered with a widespread somatic and psycho-social 
drawback, disturbing all aspects of their life [9]. In these 
conditions, early and intensive rehabilitation likely matters 
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Physiotherapy prevents contractures and aids mobility in pediatric burn patients. Objective: To 

evaluate the potential bene�ts of implementing early orthotic interventions and physiotherapy 

programs in pediatric patients with burn injuries. Methods: This quasi experimental study was 

conducted on 27 children at Department of Physical Medicine and Rehabilitation (PM and R), The 

Children Hospital and University of Child Health Sciences, Lahore between August 2022 and 

August 2023. The sample size included 27 pediatric burn patients. Convenient sampling 

technique was used to collect data. Children under age of 16 years with burn were included in the 

study. ROM (measured via a goniometer), muscle tone (assessed using the Ashworth scale), and 

muscle strength (evaluated via the Oxford scale MMT) was systematically assessed. Related pre-

treatment questionnaire was �lled �rst, they were undergoing the burn rehabilitation protocol 

(anti-contracture positioning, ROM, casting, splinting, stretching) followed by verbal 

questionnaire �lling after 3months. Wilcoxon Signed Rank Test was used to measure difference 

before and after the intervention. Results: Muscle tone of majority of patients was tested which 

was possible against gravity was possible now against some resistance. Result suggest that 

Physical activities like carrying an object and other ADLs which were severe di�cult after burn 

were improved. ROM which was limited before orthotic intervention and physiotherapy protocol 

was now partially limited. Conclusions: In conclusion, the amalgamation of physiotherapy and 

orthosis represented a pivotal cornerstone in the comprehensive care paradigm for burn 

patients, yielding a myriad of positive effects that signi�cantly enhance their rehabilitation 

journey.
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to an individual's physiological pro�le and functional 
recovery [10]. Physical therapy plays important role in 
management of burn [11]. It helps to improve functional 
capacity of damaged part with quality of life. Basically burn 
management is a multi-disciplinary approach which 
i n c l u d e s  p h ys i c i a n s ,  r e h a b i l i t a t i o n  t h e r a p i s t s , 
occupational therapist, and psychologists to deal with the 
pathology, ADL, social and psychological issues [6]. Proper 
Physical Therapy program and use of orthoses with 
moisturizing and massage after burn injuries is essential 
[12]. It helps in prevention of contracture, edema, 
improving Range of Motion (ROM), prevents growth of 
keloids or hypertrophic scars, regain the muscle strength 
and better cosmetic outcomes [13, 14]. Orthoses keep the 
damaged limb in best possible position. Burn orthoses are 
used to sustain a constant, mild stretching to the injured 
area, help to adapt scar tissue such as it maintains 
anatomical curves [15]. Moreover, caregiver's attitude also 
plays an important role in recovery [16]. Burn patient leads 
towards complications from positioning in spot of comfort. 
It may be adducted or �exed at chief joints [17]. Orthoses 
keep the position of affected body section in an anti-
contracture position [18]. A chain of points should be 
planned for every joint because �xed positioning is usually 
not properly tolerated [19]. Major goal of this plan is to gain 
functional independence and resumption of activities like 
pre-burn times. Regardless of the large amount of 
international literature on pediatric burn rehabilitation by 
using physical therapy and orthoses, there is limited 
knowledge regarding their management with help of 
physical therapy and orthoses in pediatric population in 
Pakistan. 
Therefore, this study aimed to evaluate the potential 
bene�ts of implementing early orthotic interventions and 
physiotherapy programs in pediatric patients who have 
sustained burn injuries

fracture of bone were excluded from the study. ROM 

(measured via a goniometer), muscle tone (assessed using 

the Ashworth scale), and muscle strength (evaluated via 

the Oxford scale MMT) was systematically assessed. 

Consent was taken from the parents of pediatric patients 

and they were informed about the protocols of the study. 

Related pretreatment questionnaire was �lled �rst, they 

were undergoing the burn rehabilitation protocol (anti 

contracture positioning, ROM, casting, splinting, 

stretching) 3 times a week for a total duration of 3 months. 

They were asked to perform 3 sets of PROM and AROMs 

protocol daily and post treatment questionnaire was �lled 

verbally again to have the feedback inquiring about the 

effectiveness of  physical  therapy in preventing 

contractures after burn. The data were entered and 

analyzed using software IBM SPSS version 23.0. The 

continuous variables were expressed as mean ± SD, 

whereas the categorical variables were in the form of 

percentage. Wilcoxon Signed Rank Test was employed to 

test the difference before and after the intervention. A p 

value < 0.05 was considered as statistically signi�cant. 

Ethical clearance was obtained from the ethical committee 

of the School of Allied Health Sciences CH and UCHS 

Lahore (No.1183/SAHS).

M E T H O D S

This quasi experimental study was conducted on 27 

children at Department of Physical Medicine and 

Rehabilitation (PM and R), The Children Hospital and 

University of Child Health Sciences, Lahore between 

August 2022 and August 2023. The sample size included 27 

pediatric burn patients calculated by formula: 

Convenient sampling technique was used to collect data. 

Children under age of 16 years with �rst, second and third 

degree burn were included in the study. All children were 

conscious and oriented. While children with inability to 

comprehend instructions such as those who are on 

mechanical ventilators etc., any comorbidity and trauma or 

R E S U L T S

Demographic features of the subjects are described in 

table 1.27 pediatric patients of burn injury who met the 

inclusion criteria participated in order to collect data. 

Majority of patients were male. Mean age of the patients 

was 9.07± 3.83. Majority of the patients belonged to middle 

class. Most of the patients was from urban areas. The most 

common cause of burn was electricity covering a 

percentage of 51.9. The area of body in burn injury involved 

shoulder, arm, hand, leg and foot. Arm was the most 

common part of body in burn injury with a percentage of 

37.0.  

2n= (Z +Zβ)2×2×σα/2
2  δ

Table 1: Socio-Demographic Characteristics of Subjects

Variables

Gender

Socio-economic Status

Place of Residence

Category

20 (74.1%)

7 (25.9%)

2 (7.4%)

20 (74.1%)

5 (18.5%)

17 (63%)

10 (37%)

Frequency (%)

Male

Female

Upper

Middle

Lower

Urban

Rural

Table 2 presented the effect of the intervention on muscle 

tone using the MAS. Post-intervention, there was a 

signi�cant decrease in higher MAS grades (Grades 2–4), 

indicated decreased muscle tone, while lower grades 

(Grades 0–1+) showed an increase, suggesting improved 

control. The p-values (<0.05) con�rm statistically 
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Table 3 illustrated the effect of the intervention on muscle 

strength using the Oxford Scale MMT. Post-intervention, 

there was a signi�cant drop in lower strength grades 

(Grades 0–3), indicating improvement in muscle activation 

and movement. Higher strength grades (Grades 4 and 5) 

increased, replicating enhanced functional strength. The 

statistically signi�cant p-values (<0.05) con�rm the 

intervention's e�ciency in improving muscle strength.

Table 3: Effect on Muscle Strength before and After Intervention (Oxford Scale of MMT)

signi�cant changes, representing the intervention's 

effectiveness in reducing spasticity.

Table 2: Effect on Muscle Tone before and After Intervention 
(Modi�ed Ashworth Scale)

Muscle Tone 
Measurement (MAS

 Grade)

Grade 0 (No 
increase in tone)

Grade 1 (Slight 
increase in tone)

Grade 1+ (Minimal 
resistance)

Pre-Intervention
 Frequency (%)

Post-Intervention
 Frequency (%)

p-
Value

0 (0%)

2 (7.4%)

5 (18.5%)

5 (18.5%)

8 (29.6%)

7 (25.9%)

0.002

0.001

0.003

Grade 2 (More marked 
increase in tone)

10 (37.0%) 5 (18.5%) 0.004

Grade 3 (Considerable
 increase, passive 

movement di�cult)

Grade 4 (Rigid in 
�exion/extension)

7 (25.9%)

3 (11.1%)

2 (7.4%)

0 (0%)

0.005

0.006

Muscle Strength (Oxford Scale
 of MMT Grade)

Grade 0

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Category
Pre-Intervention 

Frequency (%)
Post-Intervention

 Frequency (%)
p-value

No Contraction

Flicker Contraction, No Movement

Movement with Gravity Eliminated

Movement Against Gravity Only

Movement Against Resistance, Reduced Strength

Normal Muscle Strength

3 (11.1%)

5 (18.5%)

7 (25.9%)

8 (29.6%)

4 (14.8%)

0 (0%)

0.005*

0.004*

0.003*

0.002*

0.001*

0.006*

0 (0%)

2 (7.4%)

4 (14.8%)

6 (22.2%)

10 (37.0%)

5 (18.5%)

*p-Values indicate statistical signi�cance (p < 0.05)

Table 4 demonstrated the effect of the intervention on the ROM of the affected joints. Post-intervention, there was a 

signi�cant increase in ROM across all measured movements, with shoulder �exion, elbow extension, hip �exion, and knee 

extension showing marked improvements. The statistically signi�cant p-values (<0.05) approves that the joint mobility was 

enhanced.
Table 4: Effect on Range of Motion (ROM) of Joint Involved before 
and after Intervention

ROM Measurement

Shoulder Flexion

Elbow Extension

Hip Flexion

Knee Extension

Pre-Intervention
 (Mean ± SD)

Post-Intervention
 (Mean ± SD)

p-
Value

80° ± 10°

40° ± 5°

50° ± 8°

30° ± 6°

130° ± 15°

90° ± 10°

100° ± 12°

80° ± 9°

0.001*

0.002*

0.003*

0.005*

*p-values indicate statistical signi�cance (p < 0.05)

Table 5 presented the effect of the intervention on physical 

status using the DASH scale. Post-intervention, there was a 

signi�cant shift towards improved functional ability, with 

an increase in participants experiencing no or mild 

di�culty and a reduction in those with moderate to severe 

di�culty. Notably, no participants remained in the "Unable 

to Perform" category. The statistically signi�cant p-values 

(<0.05) con�rm the intervention's effectiveness in 

enhancing physical function.
Table 5: Effect on Physical Status before and After Intervention (DASH Scale)

DASH Score 

No Di�culty 

Mild Di�culty 

Moderate Di�culty 

Severe Di�culty 

Unable to Perform 

Category Pre-Intervention Frequency (%) Post-Intervention Frequency (%) p-value

0-20 DASH Score

21-40

41-60

61-80

81-100

2 (7.4%)

5 (18.5%)

10 (37.0%)

7 (25.9%)

3 (11.1%)

0.002*

0.003*

0.001*

0.004*

0.005*

10 (37.0%)

8 (29.6%)

6 (22.2%)

3 (11.1%)

0 (0%)

*p-values indicate statistical signi�cance (p < 0.05)

D I S C U S S I O N

This study was carried out to determine the prevention of 
joint contracture by physical therapy interventions in burn 
injury.27 pediatric patients participated to collect data. 
Burn injuries usually result in muscle atrophy and reduced 
joint movement due to prolonged stasis during recovery 
[20]. The best approach is to introduce physiotherapy 

program and for execution of physical exercises are proper 
education to patients or their care givers and to supervise 
effective presentation of movements [21]. The manual 
muscle tone testing results were signi�cant after therapy. 
Current study showed that the muscle that show 
contraction against some resistance have full muscle 
power after physiotherapy. Mohammed HE et al., studied 
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the effect of physiotherapy protocol on post burn injury [6]. 
His study showed that there is gradual increase in muscles 
force in post physiotherapy protocol application (22.2%, 
59.3% respectively) with high statistical signi�cance 
difference. Early range of motion and splinting of upper 
limbs were effective methods to increase muscle force, 
reducing burn scar and pain which in�uence positively on 
restoring upper extremity function post burn. The results 
of this study revealed a highly statistically compelling 
difference in improving quality of life.There is high 
statistical signi�cance (p-value<0.05).Above study 
support these results that there was improvement after 
implementation of physiotherapy protocols. In conclusion, 
physiotherapy protocols emerge as highly effective in 
positively in�uencing manual muscle tone in burn children. 
The physical activities like carry an object, functional 
activities and recreational activities which require little 
after burn showed signi�cant change after application of 
physiotherapy exercises. After orthotic support and proper 
physiotherapy protocol signi�cant improvement was 
observed. Patient now could carry the objects with 
moderate di�culty now.Mohammed HE et al., study 
showed the gradual improvement of the physical status of 
upper limbs post burn protocol among study sample [6]. 
Activities of daily living, play, and sports are integrated into 
the rehabilitation process, allowing children to regain 
con�dence and autonomy in their physical capabilities. So, 
physiotherapy exercises play a crucial role in restoring 
physical activities in burn children.Current study 
concluded that there is signi�cant increase in range of 
motion of joint involved from (25% to 77%).This shows 
improvement in affected joint and prevention of 
contractures.ROM was markedly restricted in majority of 
patients. Which was after regimen of physiotherapy 
program improved from fully limited to partially limited 
ranges. M. Asadullah et al., studied early range of motion 
exercises in burn patients [2].His results showed that the 
early passive range of motion exercises with anti-
contractures positioning can reduce the formation of scar 
formation, prevent contractures and increase the quality of 
physical therapy management in sub-acute stage of burn 
patients. So their study supports these results. This study 
showed that orthosis and physiotherapy could be an 
effective approach in managing burns in paeds patients 
[22].

C O N C L U S I O N S

In conclusion, the amalgamation of physiotherapy and 
orthosis represented a pivotal cornerstone in the 
comprehensive care paradigm for burn patients, yielding a 
myriad of positive effects that signi�cantly enhance their 
rehabilitation journey. Through meticulous rehabilitation 
strategies tailored to individual needs, physiotherapy 

empowers patients to regain functional independence, 
improve mobility, and alleviate pain, thereby fostering a 
holistic recovery trajectory. Thus, the integration of 
physiotherapy and orthosis stands in the multidisciplinary 
care continuum for burn patients, epitomizing the 
transformative potential of comprehensive rehabilitation 
in restoring both physical and psychological equilibrium.
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