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Background and Objectives: Burn injuries are one of the most common traumas after traffic 
accidents, falls, and interpersonal violence. This study was done to investigate the correlation 
between psychological factors, pain, and sleep quality, and disability and occupational performance 
in subjects with hand and upper extremity burns.

Methods: A total of 80 patients with hand and upper extremity burn injuries (16 females and 
64 males) with a Mean±SD age of 39.9±10.79 years, mean burn depth (Deep Partial Thickness/ 
Full Thickness) of 3.42±2.66, and Mean±SD burns extent 1.06±0.24 participated in this non-
experimental cross-sectional study using a non-probability sampling method. Their psychological 
disorders were measured using the Beck Anxiety Disorder Scale and the Self-Rating Depression 
Scale. The pain was assessed using the Visual Analogue Scale, sleep quality was measured by the 
Pittsburgh Sleep Quality Index (PSQI), disability was assessed using the Shortened Disabilities of 
the Arm, Shoulder, and Hand (DASH) Questionnaire, level of independence in daily living activity 
was measured by the Modified Barthel Index, and occupational performance was measured by the 
Canadian Occupational Performance Measure (COPM).

Results: Psychological factors, pain, and sleep quality were significantly correlated with disability 
and occupational performance. The regression models explained up to 34.4% of the variance for 
disability outcome and 12.4% for occupational performance. By assessing the correlation between 
the psychological disorders, pain, and sleep quality, and disability and occupational performance in 
these patients, we found that sleep quality was the strongest contributing factor Followed by PSQI.

Conclusion: Sleep quality is one of the important factors affecting the occupational performance of 
patients with hand and upper extremity burns injury that should be considered by therapists.
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1. Introduction

urn injuries are one of the most common 
traumas after traffic accidents, falls, and 
interpersonal violence [1]. The prevalence 

of burns in developing countries, such as Iran is 1.3 per 
100,000 people, while the same rate in developed coun-
tries is about 0.14 per 100,000 people [2].

The most common limbs affected by burns are the 
upper limbs and hands [3]. Hypertrophic scarring and 
motor dysfunction [2], loss of range of motion, joint de-
formities [4] peripheral neuropathies [5], some psycho-
logical disorders, such as depression and anxiety [6], and 
poor sleep quality [2] are the most common problems 
with burns. On the other hand, burns in the upper ex-
tremities can cause functional limitations, which in turn 
affects the individual’s return to meaningful activities, 
including self-care, recreation, and work [6].

Mental health is a major concern for patients with 
burns injuries and in whom Post-Traumatic Stress Dis-
order (PTSD) is very common in these patients [2]. On 
the other hand, psychological distress after an injury can 
be long-lasting and have long-term consequences [7]. 
Pain is a common uncomfortable symptom in burns in-
juries [8]. Quality of sleep also plays an important role in 
the mental health and quality of life of patients suffering 
from burns injuries [9]. 

Although the study by Hayley Mata et al. on patients 
with upper extremities burn injury showed that burns can 
lead to changes in the ability to perform basic activities 
of daily living and participate in social activities, like 
working [6], and ultimately, quality of life [5], no inves-
tigation has yet been done on the effect of psychologi-
cal factors, pain, and sleep quality on disability and oc-
cupational performance in these patients. Therefore, this 
study was done to investigate the correlation between 

the mentioned factors and disability and occupational 
performance in patients with hand and upper extrem-
ity burns comprehensively. The results of this study can 
provide useful knowledge about the side effects of hand 
and upper extremity burn leading to better occupational 
therapy interventions for these patients. 

2. Materials and Methods

Participants

In this cross-sectional study, a total of 80 patients with 
hand and upper extremity burn injuries (16 females and 
64 males) were included. They were selected by simple 
non-probability sampling method among patients refer-
ring to the Motahari burn hospital in Tehran. The study 
was conducted during the first 6 months of 2020. The 
inclusion criteria included the age of 18 to 65 years old, 
referring to occupational therapy clinics 3 to 5 days after 
surgery, depth of burn injury (2 and 3 layers) [10], burns 
area of 3% or 2.5% [11-13], and having no accompany-
ing injuries, such as fractures, tendon injuries, or wound 
infections, unwanted complications after surgery, such 
as infection and severe and open swelling. The recur-
rence of the wound, the lack of cooperation, the unwill-
ingness to continue the study. 

This study investigated the correlation between demo-
graphic characteristics and complications of burns, and 
sensory and motor ability, occupational performance, 
and psychological disorders in patients with hand and 
upper extremity burns after burn injury. The demograph-
ic questionnaire completed by the patients included in-
formation, such as age, gender, marital status, dominant 
hand and injured hand/hands, and the extent and depth 
of burns. Clinical data were also collected by question-
naires related to hand functional problems, occupational 
performance, psychological disorders, such as anxiety 
and depression, level of independence in daily living ac-
tivity and sleep quality after burn injury. Psychological 
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 What is “already known” in this topic:

Since many studies showed that burns can result in changes in psychological well-being and sleep quality, also 
can lead to pain, it needs to define the correlation between these factors and occupational performance in patients 
with hand and upper extremity burn.

 What this article adds:

This study shows psychological factors, pain and especially sleep quality were significantly correlated with dis-
ability and occupational performance in these patients.
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disorders were measured by the Beck Anxiety Disorder 
(BAD) and Self-Rating Depression Scale (SDS), the pain 
was assessed using the Visual Analogue Scale (VAS), 
sleep quality was measured by the Pittsburgh Sleep 
Quality Index (PSQI), disability was assessed using the 
Shortened Disabilities of the Arm, Shoulder, and Hand 
Questionnaire (Quick-DASH), level of independence in 
activity of daily living was measured by the Modified 
Barthel Index (MBI), and occupational performance was 
measured by the Canadian Occupational Performance 
Measure (COPM). All measurements were performed in 
one session and each session lasted 45 minutes.

Outcome measurement

Canadian Occupational Performance Measure (COPM)

It is a client-centered assessment tool to determine a 
person’s perception of his or her occupational perfor-
mance and level of satisfaction with self-care, productiv-
ity, and leisure. Clients rank each identified problem on a 
scale of one to ten (one indicates the least important ac-
tivities of daily livings and ten indicates the most impor-
tant activities of daily livings) [14]. The authorities select 
and determine three to five of the most important activi-
ties of daily livings [15]. A change of 2 or more points in 
this tool is considered a significant clinical change [16]. 
With reliability of 80% for performance and 84% for cli-
ent satisfaction, it has good reliability in patients with 
burn injuries [14].

Shortened Disabilities of the Arm, Shoulder, and 
Hand Questionnaire (Quick‑DASH)

This questionnaire consists of eleven items [17]. Each 
item has five response options ranging from trouble-free 
or asymptomatic (1) to inability to perform an activity or 
very severe symptoms (5). The minimum score is zero 
and the maximum score of 100 indicates severe disabil-
ity [18]. The reliability of this questionnaire was excel-
lent with the Cronbach’s alpha coefficient of 0.9090% 
and the test-retest reliability of 0.89 [19].

Modified Barthel Index (MBI)

It is the modified version of the original Barthel Index 
[20]. This questionnaire contains 11 items and depend-
ing on the conditions of each person and the nature of the 
species, it is scored between zero and 15. Scores of 0 to 
10 are considered as complete dependence, 20 to 60 are 
considered as severe dependence, scores of 61 to 90 are 
considered as moderate dependence, scores of 91 to 99 
are regarded as partial dependence, and the score of 100 

is considered as complete independence [21]. The inter-
nal consistency of this tool (Cronbach’s alpha coefficient 
of 0.96) shows that this tool is reliable [21].

Visual Analogue Scale (VAS)

This scale is used to assess pain. It is on a horizontal or 
vertical axis with a length of 100 mm (10 cm), with the 
word “severe pain” at the right end and the word “pain-
less” at the left end [22]. The patient draws a line with a 
pencil to the point that indicates the level of pain. A score 
of zero indicates no pain, a score of one to three indicates 
mild pain, a score of four to seven indicates moderate 
pain, and a score of eight to ten indicates severe pain 
[23, 24].

Beck Anxiety Disorder (BAD)

This questionnaire measures the severity of clinical 
anxiety symptoms in individuals and includes 21 phrases. 
To respond, the subjects multiply their resentment over 
the past week in the systole in front of it. The answer 
scoring method is none (0), mild (1), medium (2), and 
severe (3). Thus, the range of scores is from zero to 63; 
zero means no anxiety, and 63 means maximum anxiety. 
With Cronbach’s alpha of 0.90, it was concluded that the 
Persian version of this questionnaire is reliable [25].

Self‑rating Depression Scale (SDS)

This questionnaire consists of 20 questions that mea-
sure different aspects of mood (the severity of depres-
sion) and are graded 1 to 4. The subject is asked to mark 
each sentence that is closest to his inner feeling in the 
last two weeks. The score of less than 50 is normal mood 
and without psychological pathology, 50 to 59 mild to 
moderate depression, 60 to 69 moderate to obvious de-
pression, and more than 70, severe depression. The high 
validity of this test has been reported previously [26].

Pittsburgh Sleep Quality Index (PSQI)

This questionnaire is used to evaluate the quality of 
sleep and includes 19 items, which are rated on a 4-point 
Likert scale from 0 to 3. It is scored from 0 to 21; a score 
of zero indicates good sleep quality and a score of 21 
indicating poor sleep quality. With a Cronbach’s alpha 
score of 0.80, it was concluded that this Persian version 
of this questionnaire is reliable [27].

Statistical analysis

The normality of data was assessed by the Kolmogorov-
Smirnov test. The stepwise regression models (R2) were 
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performed to investigate the correlation between predic-
tors and outcomes. In order to determine the relevant 
factors for each model, firstly, the correlation between 
predictors and outcomes was evaluated using Pearson 
and Spearman correlation coefficients for parametric 
and non-parametric variables, respectively. Only the 
variables that significantly correlated with disability and 
occupational performance were included in the respec-
tive regression models. The statistical significance was 
considered at 0.05.

3. Results

In this study, 80 patients with hand and upper extrem-
ity burns injury (16 females and 64 males) with a mean 
age of 39.9±10.79 years, mean burn depth (DPT/FT) of 
3.42±2.66, and the mean burn extent 1.06±0.24 partici-

pated. The demographic and clinical characteristics of 
the participants are shown in Tables 1 and 2. The results 
showed that gender, burns cause, burn region and depth, 
dominant hand, and marital status were not significantly 
correlated with outcomes. However, age, psychological 
factors, pain, and sleep quality were significantly cor-
related with disability and occupational performance 
(Table 3).

The regression models explained up to 34.4% of the 
variance of disability outcome and 12.4% of the occu-
pational performance. In all stepwise models for disabil-
ity, pain which was measured by VAS was the strongest 
predic tor. The second-highest level of the variance for 
disability was explained by depression assessed by SDS. 
In all stepwise models for occupational performance, 

Table 1. Qualitative data in participants 

Variables No. Range

Gender (female/male) 17/63 -

Marital status (single/married/others) 25/53/2 -

Dominant hand (right/left) 73/7 -

Injured hand (right/left/both) 37/16/27 -

Burn cause (hot liquids/gas/electricity/other) 22/46/9/3 -

Burn region (elbow/lower than elbow/wrist/lower than the wrist/hand) 1/11/1/58/9 -

Burn depth (DPT/FT) 54/26 -

Burn extent (2.5/3) 74/6 -

Table 2. Quantitative data and outcomes in participants

Variables Mean±SD Range

Age (years) 39.9±10.79 20-62

VAS-Pain 4.86±2.86 0-10

BAI 9.39±7.20 0-34

SDS 56.65±10.10 29-72

PSQI 8.53±5.53 1-19

Quick DASH 63.7±9.66 27-75

COPM
Function 1.16±1.66 0-7.30

Satisfaction 0.64±1.50 0-8

VAS: Visual Analog Scale; BAI: Beck Anxiety Inventory; SDS: Self-rating Depression Scale; PSQI: Pittsburgh Sleep Quality Index; Quick DASH: 
Quick Disabilities of the Arm, Shoulder, and Hand; COPM: Canadian Occupational Performance Measure
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sleep quality measured by PSQI was the strongest 
predic tor (Table 4).

4. Discussion 

Burn injuries can cause numerous barriers for patients 
with hand and upper extremity burns. Although patients 
may experience negative effects in almost all aspects 
of their daily functions and physical health, it must be 
considered that psychological well-being is affected. Be-
cause of the high prevalence of psychological disorders, 
pain, and sleep quality in these patients and their prob-
able effects on disability and occupational performance, 
the researchers decided to examine the correlation be-
tween these factors and disability and occupational 
performance of patients with hand and upper extremity 
burns. By a compre hensive investigation of the effects 
of different types of psychological disorders, pain, and 
sleep quality on disability and occupational performance 
in patients with hand and upper extremity burns, we 
found that sleep quality was the strongest contribut-
ing factor followed by pain. To the best of the authors’ 

knowledge, this is the first study surveying the underly-
ing correlation between psychological disorders, pain, 
and sleep quality, and disability as well as occupational 
performance in such a large sample of patients with hand 
and upper extremity burns. 

The results of this study showed that sleep quality (as 
measured by PSQI) was the strongest predictor for both 
disability and occupational performance in patients with 
hand and upper extremity burns. This result indicates the 
need to consider sleep quality in rehabilitation for im-
proving ability and occupational performance in these 
patients. Sleep quality was correlated positively with 
disability and occupational performance. One possible 
explanation is that sleep and rest are also considered as 
the aspects of occupations and affect the capacity to per-
form activities as well as occupational performance.

Pain (as measured by VAS) was the second most signif-
icant predictor. It means that those who had greater pain 
had less ability to perform their occupations. This finding 
suggests that in addition to sleep quality, pain should be 

Table 3. Correlations between predictors and outcomes (disability and occupational performance)

Predictors

Outcomes

Disability Occupational Performance

Quick DASH (Score) COPM-Performance (Score) COPM-Satisfaction (Score)

Gender (female/ male) 0.11 0.05 0.10

Age (years) 0.26 -0.05 -0.07

Marital status (single/ married/ others) 0.22 0.04 0.02

Dominant hand (right/ left) 0.01 0.07 0.10

Injured hand (right/ left/both) 0.17 0.19 0.19

Burn cause (Hot liquids/Gas/Electricity/Other) 0.06 0.02 0.13

Burn region (Elbow/Lower than elbow/Wrist/
Lower than the wrist/Hand) 0.06 0.08 0.04

Burn depth (DPT/FT) 0.01 0.09 0.05

Marital status (single/ married/ others) 0.12 0.02 0.04

VAS-Pain 0.64 -0.21 -0.18

BAI 0.22 -0.05 -0.10

SDS 0.37 -0.22 -0.22

PSQI 0.53 -0.33 -0.32

DPT: 2; FT: 3; VAS: Visual Analog Scale; BAI: Beck Anxiety Inventory; SDS: Self-rating Depression Scale; PSQI: Pittsburgh Sleep Quality Index; 
Quick DASH: Quick Disabilities of the Arm, Shoulder, and Hand; COPM: Canadian Occupational Performance Measure. Significant correla-
tions are shown in the bold and italic format.
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considered as a therapeutic target for improving ability and 
occupational performance in patients with hand and upper 
extremity burns. One possible explanation for this result is 
that pain prevents patients from doing their activities and 
occupations; thus, patients cannot do their assigned tasks. 

On the other hand, we found that depression (as measured 
by SDS) was the second predictor for disability, after pain. 
Depression in patients with hand and upper extremity burns 
was correlated positively with disability in doing activities 
that interfere with their assigned tasks. From our point of 
view, specialists should consider this factor as one of the 
predictors to improve these patient’s abilities. 

5. Conclusion 

The results of this study showed that sleep quality 
was the strongest predictor for both disability and oc-
cupational performance in patients with hand and upper 
extremity burns, followed by pain. However, be cause of 
the main contribution of sleep quality in the variance of 
disability and occupational performance in patients with 
hand and upper extremity burns, it would be necessary to 
consider the interventions on the improvement of sleep 
quality in patients with hand and upper extremity burns 
by rehabilitation specialists. 
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آیا عوامل روان شناختی، درد و کیفیت خواب با ناتوانی و عملکرد کاری در افراد با آسیب سوختگی 
دست و اندام فوقانی ارتباط دارد؟

مقدمه سوختگی یکی از شایع ترین آسیب ها پس از حوادث رانندگی، سقوط و خشونت بین فردی است. این مطالعه با هدف بررسی ارتباط 
بین عوامل روان شناختی، درد و کیفیت خواب و ناتوانی و عملکرد شغلی در افراد مبتلا به سوختگی دست و اندام فوقانی انجام شد.

مواد و روش ها در این مطالعه مقطعی غیرآزمایشی 80 بیمار )16 زن و 64 مرد( با آسیب سوختگی دست و اندام فوقانی با میانگین 
سنی 10/79±39/9 سال، میانگین عمق سوختگی )DPT / FT( 2/66±3/42 و میزان سوختگی 2/5 یا 3 با استفاده از روش نمونه گیری 
غیراحتمالی، انتخاب شده و مورد بررسی قرار گرفتند. اختلالات روان شناختی این افراد با استفاده از پرسشنامه اضطراب بکِ، پرسشنامه 
خودارزیابی افسردگی زونگ، مقیاس ارزیابی درد، پرسشنامه ارزیابی کیفیت خواب، پرسشنامه کوتاه شده ارزیابی ناتوانی بازو، شانه و دست، 

پرسشنامه ارزیابی عملکرد کاری کانادایی، پرسشنامه ارزیابی فعالیت های روزمره زندگی بارتل اندازه  گیری شدند.
یافته ها عوامل روان شناختی، درد و کیفیت خواب با سطح ناتوانی و عملکرد کاری ارتباط معنی داری داشتند. مدل های رگرسیون 34/4 
درصد واریانس سطح ناتوانی )Quick DASH( و 12/4 درصد واریانس عملکرد کاری )COPM( را توضیح دادند. با ارزیابی ارتباط بین 
اختلالات روان شناختی، درد و کیفیت خواب بر سطح ناتوانی و عملکرد کاری در این بیماران، متوجه شدیم که کیفیت خواب قوی ترین 

عامل مؤثر است.
نتیجه گیری کیفیت خواب یکی از عوامل مهم و تأثیرگذار بر عملکرد کاری بیماران با آسیب سوختگی دست و اندام فوقانی است و باید 

توسط درمانگران مورد توجه قرار گیرد. 
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