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Abstract
Objectives: Hand burns are among the most destructive types of burns, imposing significant limitations on the performance and
occupation of individuals. Accordingly, this injury induces many negative effects on the quality of life (QOL) of patients. Therefore,
the goal of the present study was to assess the effect of a self-care educational mobile application on the QOL of victim patients
with hand burns.
Materials and Methods: The present randomized controlled trial included 60 burn victims admitted to the Burn Center of Imam
Reza hospital, Mashhad, Iran. The intervention group used the hand burn self-care application upon their admission up to 2
months after their hospital discharge while the controls only received the ordinary training presented in the burn center. All patients
completed the Burn-Specific Health Scale-Brief (BSHS-B) questionnaire before and 2 months after the intervention. Finally, data
were analyzed using an independent t test, along with chi-square and Mann-Whitney U tests in SPSS 21.
Results: Two months after using the hand burn self-care application, the total mean score for the QOL of burn victims increased
from 80.4 ± 17.9 to 182.5 ± 15.6 and 74.8 ± 15.3 to 122.4 ± 19.7 in the intervention and control groups, respectively (P < 0.001).
Conclusions: According to our results, using the self-care burn mobile application can improve the QOL of burn victims.
Consequently, the use of this tool can be proposed as part of the treatment and rehabilitation procedures for these patients.
Keywords: Hand burns, Self-care application, Quality of life

Introduction
Burn injuries are considered as the most destructive and
disturbing kind of injuries (1,2). Although hand burn
affects less than 3% of the total body surface area (TBSA),
it is classified as a severe injury. In addition, hands are
affected in more than 80% of patients experiencing severe
burns (3).
According to some studies (4-6), hand burns are
not usually fatal although they can lead to functional
limitations and disabilities. In other words, they affect
patients’ ability to play their routine roles thus create
numerous physical and mental issues and reduce their
quality of life (QOL).
Nowadays, the promotion of health and QOL is
an integral part of socio-economic development, the
achievement of which requires the adoption of educational
approaches and enhancement of self-care knowledge
(7). Therefore, the healthcare team, especially nurses,
must focus on different aspects of the QOL in a patient’s
recovery period since it can lead to early diagnosis (8-10).
One of the information and communication technologybased teaching methods is the use of mobile educational

applications which are effective tools given that they have
widespread use and availability and have revolutionized
the field of education (11). Various types of mobile
healthcare applications allow their users to have online
access to medical professionals and valid information
(12). Moreover, the findings of previous studies have
shown that the patient’s follow-up after discharge through
smartphones, along with sending the images of the burned
area provides medical professionals with the required
information to evaluate and manage burn wounds (13,
14). However, several problems impede satisfactory inperson training in the hospitals of Iran, including the
multitude of patients and the lack of adequate staff, time,
and motivation to educate patients, as well as the lack of
equipment in burn departments and centers (2, 15). All
these reasons underscore the necessity of providing a selfcare mobile app for burn victims to enhance their QOL.
Accordingly, the present study was conducted to fulfill
this objective.
Materials and Methods
Our randomized controlled clinical trial included burn
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victims who referred to the only burn management center
in the Northeast of Iran, located in Imam Reza hospital,
Mashhad, Iran, during 2019.
The inclusion criteria were deep second- or thirddegree hand thermal burns with the TBSA of <25%,
access to mobile phones with android OS, the ability of
patients or their companions to use mobile phones and
applications, and internet access. Other criteria included
the lack of hearing impairment (complete hearing loss in
spite of using hearing aids) or visual impairment (inability
to read the newspaper within 30 cm with glasses), no
history of psychoactive drug use in the past 6 months,
no history of mental disorders, and individuals within
the age range of 18-65 years. Finally, the lack of some
medical disorders (e.g., diabetes mellitus, skin allergies,
multiple sclerosis, malignancy, mental illness, and hand
movement disorders), as well as the lack of disfigurement
and impairment in hands and fingers were among other
considered criteria. On the other hand, patients who were
dead during the study or did not refer to the hospital for
visiting the physician or changing their wound dressings
were excluded from the study. The selected patients were
randomly assigned to intervention or control groups using
the consecutive sampling technique in SPSS software,
version 21.
Given that no other study was available on the
quality assessment of life after conducting the self-care
educational mobile application in burn patients, the
original sample size was estimated according to the total
score and different aspects of the QOL with a pilot study
including 10 subjects in each group. Finally, the sample
size was calculated based on the highest estimated number
for these variables using the formula of comparing two
group means, considering a 95% confidence level and
80% power based on the interpersonal relationship aspect
in the QOL questionnaire. In addition, 50% was added to
the estimate in order to enhance the confidence level and
predict the possible losses. Therefore, 40 patients were
included in each group.
Pre-intervention Phase
During the preparation phase, the burn patient self-care
training content of the application was produced based
on patients’ educational needs and according to the
latest clinical guidelines with the assistance of medical,
surgical, and physiotherapy specialists. The application
included various sections such as wound and skin graft
care, non-surgical management of burn wounds, infection
prevention and control, rehabilitation and physiotherapy
of hand burn injuries, massage therapy, pain control,
proper wound dressing, and the use of splint tutorials.
Further, this mobile application included four parts of
educational content, a list of medical professionals, chats
with medical personnel, and daily assessment. Patients
could easily have access to videos and other educational
content and chat with healthcare providers. In addition,
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they could send their pictures from the burned area to
the healthcare team via the chat and messaging section.
A web-based version of the content management system
was also provided for the central computer of the burn
center in order to answer patients’ questions and update
the educational content (i.e., pamphlets, posters, and
videos). Furthermore, patients’ medical records were
included in the content management system. The
recorded information entailed patient status, surgery
type, and burned area images from admission to complete
recovery. The educational content of this application was
mostly designed in the form of instructional videos so that
illiterate patients could easily use the content.
The Burn-Specific Health Scale-Brief (BSHS-B)
questionnaire was also completed by all victims before the
intervention. The mentioned questionnaire contained 40
items about the body image and emotional dimensions,
as well as skin sensitivity to heat, hand function, caring
guidelines about burned surfaces, communication/
occupation, sexual performance, and ability to fulfill simple
activities. The answers were chosen on a 5-point Likerttype scale (1 = Very much, 2 = Much, 3 = Moderate, 4 = A
little, 5 = Not at all). Therefore, each item had a minimum
of one point and a maximum of five points. Moreover, the
BSHS-B questionnaire covered three domains of QOL,
namely, physical (18 items), psychological (11 items),
and social (11 items) dimensions. Additionally, the
content validity and reliability of this questionnaire were
reported as 0.95 and 0.94, respectively (16). In our study,
the Cronbach’s alpha coefficient of 0.89 supported the
reliability of the above-mentioned questionnaire.
Intervention Phase
Both groups received the usual self-care training during
and after admission, which included educational
pamphlets and in-person training provided by nurses.
However, patients in the intervention group also received
a training session lasting 60-90 minutes to be introduced
to the application and learn how to use it. Subsequently,
the application was installed on their mobile phones or
those of their family members, and then a personalized
username and password was chosen by the patient.
Accordingly, patients used the application with the aid
of the researcher and their companions during their
hospitalization or when they were in the severe hand burn
phase. The severe phase is ascribed to the condition in
which 90% of the wound is closed by dressing or surgery,
which is expected to last for an average of 10-14 days.
After the discharge, patients used the application by their
healthy hands or fingers. However, patients were helped by
their relatives or friends in case both hands were burned.
After completing the training session for the intervention
group, the application was utilized by patients for 2
months after their discharge. To ensure that the patient
used the application correctly, a daily evaluation section
was included in the application, which consisted of several
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questions so that the patient had to answer them on a
daily basis. Their responses were attached to their medical
records in the web-based content management system
and were accessible for the researcher and healthcare
providers. The researcher was also able to contact patients
via telephone and the internet. In addition, patients
were referred to the burn clinic if they needed to visit a
physician. The control group received routine self-care
training during and after admission, which included
educational pamphlets and in-person training presented
by nurses.

implementing the intervention and an educational
program through a hand burn self-care mobile application.
Although the mean scores of all dimensions increased in
both intervention and control groups, more significant
improvement was reported in the intervention group as
compared to the control group. This progress could be
related to knowledge enhancement that plays an important
role in enhancing patient motivation for performing
Table 1. Frequency Distribution of the Basic and Demographic Variables of
Hand Burn Patients in Both Groups
Group

Post-intervention Phase
All victims completed BSHS-B questionnaire again when
referring for a wound dressing change or visiting the
doctor in the hospital. Further, patients were reminded of
their appointments 2 days earlier.
Data Analysis
SPSS software (version 21) was used for data analysis
using descriptive (i.e., mean, standard deviation, and
frequency), as well as inferential (i.e., the Mann-Whitney
U test, chi-square test, and independent t test) statistics.
Results
Out of 80 participated patients, 20 cases were ruled out
from the intervention and control groups due to nonreferral to the burn center after 2 months, not using the
hand burn self-care application, deterioration of the health
condition, and hospitalization in the intensive care unit.
Therefore, the final analysis was performed on 30 subjects
in each group (i.e., 60 cases in total). The demographic
variables of patients are listed in Table 1.
The analysis of data related to burn accidents showed that
the type of burn was thermal in all patients. In addition,
the mean percentages of TBSA in the intervention and
control groups demonstrated no significant differences.
Furthermore, the deepest burns in both groups were deep
second- and third-degree injuries. Moreover, the most
frequent sites of burn wounds in the intervention group
were the hand and the upper limb. In the control group,
the hand and the lower limb were the most frequently
affected areas (Table 2).
Based on the results of BSHS-B, the mean scores of
all health-related quality of life (HRQOL) dimensions
improved after using the hand burn self-care application.
Additionally, the total mean score of the QOL in patients
of the intervention and control groups was statistically
significant (P < 0.001). In the post-intervention phase,
the total score of the QOL increased by 102.1 ± 20.1
and 47.6 ± 19.5 in the intervention and control groups,
respectively (P < 0.001, Table 3).
Discussion
According to our results, all dimensions of the QOL
improved in the intervention group two months after

Variable

Intervention

Control

n=30

n=30

38.2±11.7

43.6±12.6

Male

25 (83.3)

19 (63.3)

Female

5 (16.7)

11 (36.7)

Age (y), mean ± SD

Test Results
P=0.088,
Independent t test

Gender, No. (%)
P=0.080, Chi-square

Marital status, No. (%)
Single

7 (23.3)

3 (10.0)

Married

23 (76.7)

27 (90.0)

P=0.166, Chi-square

Job, No. (%)
Clerk

2 (6.7)

0 (0.0)

Self-employment

22 (73.3)

19 (63.3)

Retired

4 (13.3)

3 (10.0)

Unemployed

2 (6.7)

8 (26.7)

P=0.106, Exact chisquare

Education, No. (%)
Elementary school

3 (10.0)

7 (23.3)

Middle school

11 (36.7)

13 (43.3)

High school

11 (36.7)

8 (26.7)

Higher education

5 (16.7)

2 (6.7)

P=0.066, MannWhitney U

Note. SD: Standard deviation.

Table 2. Data Distribution of Burn Victims in Both Groups
Group
Variable

Intervention

Control

n (%) = 30

n (%) = 30

16.9±5.7

19.6±5.1

Flame

27 (90.0)

23 (76.7)

Water or steam

3 (10.0)

7 (23.3)

Deep second-degree
burns

9 (30.0)

12 (40.0)

Third-degree

4 (13.3)

2 (6.7)

Deep second- and thirddegree burns

17 (56.7)

16 (53.3)

Hand

9 (30.0)

8 (26.7)

Hand and upper limb

11 (36.7)

4 (13.3)

Hand and lower limb

6 (20.0)

8 (26.7)

Hand and chest

2 (6.7)

2 (6.7)

Hand and back

1 (3.3)

0 (0.0)

Hand, back, and face
Hand and upper and
lower limbs
Hand, chest, and back

1 (3.3)

1 (3.3)

0 (0.0)

5 (16.7)

0 (0.0)

2 (6.7)

Total body surface area
percentage

Test Results

P = 0.099, MannWhitney U

Burn cause
P = 0.166, Chisquare

Depth of burn wound

P = 0.567, Chisquare

Burned area

P = 0.087, Chisquare
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Table 3. Comparison of QOL and its Dimensions Between Pre- and Post-intervention Phases

Total score of QOL

Physical ability

Hand function

Emotional dimension

Body image

Aspects Of QOL

Skin sensitivity to
heat
Adherence to diet
therapy

Sexual performance

Interpersonal
relationship

Job status

Physical dimension

Physical, psychological, and
social aspects

Psychological
dimension

Social dimension

Intervention (n=30)

Control (n=30)

Mean ± SD

Mean ± SD

Intergroup Test
Results

Pre-intervention

80.4±17.9

74.8±15.3

P=0.200

Post-intervention

182.5±15.6

122.4±19.7

P<0.001*

Intra-group tests

P<0.001

P<0.001

Pre-intervention

4.1 ± 1.4

3.8±1.3

P=0.253

Post-intervention

13.2 ± 1.9

8.4±2.1

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

6.3±2.0

6.1±2.0

P=0.608

Post-intervention

22.4±3.0

12.6±3.0

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

18.8±6.7

18.9±7.7

P=0.972

Post-intervention

32.9±3.8

25.3±5.0

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

8.0±3.5

8.4±3.2

P=0.768

Post-intervention

18.2±2.9

12.2±3.4

P<0.001*

P<0.001**

Intra-group tests

P<0.001**

Pre-intervention

6.7±2.3

6.5±2.1

P=0.807

Post-intervention

21.3±0.7

15.5±4.3

P<0.001*

P<0.001**

Intra-group tests

P<0.001**

Pre-intervention

9.6±2.9

8.7±3.2

P=0.216

Post-intervention

22.6±2.7

13.1±3.2

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

7.9±4.6

6.0±4.0

P=0.077

Post-intervention

14.8±0.8

10.6±4.1

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

14.0 ± 5.3

11.7±5.1

P=0.097

Post-intervention

19.8±0.8

15.7±4.1

P<0.001*

Intra-group tests

P<0.001**

P<0.003**

Pre-intervention

4.9±1.6

4.8±1.6

P=0.477

Post-intervention

17.3±2.9

8.9±3.0

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

26.7±5.6

25.1±6.2

P=0.239

Post-intervention

79.6±7.8

49.7±9.9

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

26.8±9.5

27.3±9.6

P=0.840

Post-intervention

51.1±6.5

37.5±7.3

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Pre-intervention

26.9±8.0

22.4±8.2

P=0.038

Post-intervention

51.9±3.5

35.2±6.9

P<0.001*

Intra-group tests

P<0.001**

P<0.001**

Note. SD: Standard deviation; QOL; Quality of life *Independent t-test; **Paired sample t-test. P < 0.05 (significant).

self-care behaviors and continuing communication with
medical professionals through an interactive application
system. Accordingly, it can help the patients to improve
their lifestyle and QOL.
In the same vein, Abrams et al developed a bio-psychosocial training program for patients after discharge in
order to collect information on pain, anxiety, back pain,
itching, medication adherence, social participation, selfefficacy, and return to work (17), the results of which are
consistent with those of the present study.
Similarly, Mohaddes Ardebili et al showed that the mean
score of the QOL (in all dimensions) of the intervention
group, subjected to self-care education via multimedia,
was higher than that of the controls (18). The reason for
the consistency of our results with those of the above500

mentioned study might be the effect of using videos and
multimedia for self-care education after patient discharge
in both studies.
In another study, Li et al investigated the impact of
rehabilitation interventions on the general health status
of burn patients. Based on their report, the intervention
group had significantly higher mean scores in terms
of comprehensive health, physical functions, mental
functions, social functions, and general health compared
to the control group (19). In line with our results, the
mean score of the QOL was significantly higher in the
intervention group one month and three months after
using a burn rehabilitation program (20). One of the
reasons explaining this consistency could be the positive
impact of rehabilitation education on burn patients since
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education reinforces a sense of responsibility regarding
rehabilitation. Such kind of education can improve
treatment adherence in patients and enable them to
diagnose and manage the symptoms of the disease and
thus seek healthcare immediately after confronting new
conditions. In addition, patients with adequate awareness
and training regarding self-care skills are more concerned
about their health compared to less-informed patients.
Accordingly, they perform all the necessary measures for
maintaining their health (21).
The results of another study revealed that oral QOL
training could significantly improve the QOL of burn
patients after two months (22). These findings corroborate
with those of the current study although the QOL scores
of the control group increased over time in our study.
Physical exercise education has a positive effect on
burn patients by improving physical health and the QOL
in these victims (22). According to Radwan et al, the
implementation of rehabilitation programs improves the
physical, social, and psychological performance of burn
patients after the burn accident. This is due to the fact that
regaining physical health and recovery from burn wounds
through proper self-care can improve patients’ QOL (23).
The mentioned results are in line with the findings of our
present study, showing that the improved physical health
and healing of burn wounds through proper self-care
could progress patients’ QOL.
Further, the self-care mobile app designed in our study
enabled patient follow-up through the messaging system
that was embedded in the software. More precisely, it
enabled patients to ask their questions regarding selfcare and receive counseling from medical professionals
(e.g., surgeons, nurses, physiotherapists, and nutrition
consultants) at any time. Heydarikhayat et al also examined
the health status of burn patients after a 90-day follow-up
and showed that the execution of the follow-up program,
including visits at home, telephone follow-up, and patient
referral to specialists or health centers, increased the QOL
of the intervention group. Accordingly, the patients in the
intervention group acquired a significantly higher score
for the QOL 90 days after discharge compared to the
control group (24).
Our application also provided the opportunity to
transfer images and exchange the required information for
the evaluation and management of burn-related wounds,
thus creating a mutual relationship between patients
and medical professionals. According to the literature,
adding a feature facilitating sending burn images (e.g.,
via WhatsApp) to the routine telephone follow-up can
prevent the unnecessary visit and reception of 66 out of
100 patients to burn centers. Therefore, distant counseling
through mobile phones reduces the costs of in-person
counseling and avoids non-essential patient referrals to
burn centers (25). Furthermore, the findings of another
study demonstrated that adding a photo-sharing feature to
the telephone consultation process led to the improvement

of decision-making and triage processes (26).
Therefore, given that the burn center of Imam Reza
hospital in Mashhad now accommodates burn patients
from several neighboring provinces and even countries,
the use of such self-care systems can facilitate patient
education and follow-ups and provide distant monitoring.
Thus, the clinical usage of these results may include all
patients with hand burns for improving their QOL.
Limitations of the Study
The limitations of this study included a short follow-up
period, the lack of the evaluation of patients with higher
degrees of burn injuries due to the longer duration of their
treatment, and problems for installing or loading the app.
Thus, it is recommended that future studies investigate
the effect of self-care application within a longer
intervention period (i.e., 12 to 24 months). Future studies
are also suggested to examine the effect of this application
on patients with > 25% TBSA burns, as well as the effect of
self-care burn software on stress, anxiety, and depression
in burn patients.
Conclusions
According to our findings, the use of hand burn self-care
training applications could induce positive effects on the
QOL of burn victims. Therefore, this application can be
considered as a complementary method for in-person
training and follow-ups. Moreover, the development of
such applications could have a significant effect on the
prevention of functional disabilities and impairments
induced by burn injuries through improving the self-care
process in these patients.
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