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rehabilitation programs can help patients avoid undesired
physiological complications, improve self-management
practices, have a favorable effect on the patient’s physical
state, and eventually result in better performance (Gorbani
et al., 2021; Waqas et al., 2016). However, inadequate data
support solid recommendations for effective structure and
content for nurse-led rehabilitation interventions related to
severe hand burns because of the variety in the duration
and structure of these interventions, patients’ medical char-
acteristics, and self-report functional outcome tools. There-
fore, an assessment of the effectiveness of such nursing
programs to enhance functional outcomes in patients
with severe hand burns in underdeveloped countries such
as Egypt is required. We believe that this study will be a
helpful resource for burn nurses because it will provide
scientifically validated data to support their clinical rea-



Table 1 Contents of a Nurse-Led Rehabilitation Program

Method Content Place/Personal

Acute stage (Admission)
Days 1–3
2–3 education sessions (each session

lasted 30–45 minutes)
From Week 1 to Week 4 exercise

sessions twice daily (each exercise
session lasted 10–30 minutes)

• Completion of the sociodemographic, Disabilities
of the Arm, Shoulder and Hand (DASH) outcome
and Hand Motor Function Observational
Checklist (HMFOC) questionnaires.

• Social support according to age, educational level,
ability to learn, and mental and physical
conditions (e.g., addressing physical needs, such
as personal care, expressing empathy, providing
needed information, telling success stories in
burn treatment, increasing communication,
ensuring positive attitudes). Families of patients
were also given targeted health education to
boost confidence and understanding of their
role in the rehabilitation process.

• Individual health education face-to-face sessions.
Information on the function and composition of
normal skin, burn degrees and sizes, treatment,
the wound healing process, edema reduction,
hand surgeries and skin grafts, incidental
symptoms scar hyperplasia, the body functions
following burns, hand common disabilities and
rehabilitation exercises, and coping strategies,
using audiovisual aids (slides, videos, illustrated
pictures, and a hand burn rehabilitation
education booklet).

• Each participant received the burn rehabilitation
education booklet (including information about
the program’s goals, proper/correct hand
position–hand splint, hand rehabilitative exercise
practices, ROM, methods to deal with positioning
and to improve hand function, and strategies to
improve participation in ADL) after the in-person
health education sessions, which summarized
the outlined contents and included visual
materials for future self-education.

With help and under the supervision of a trained
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Table 1. (Continued)

Method Content Place/Personal

Rehabilitation stage (1–2 days before
discharge)

• Completion of the DASH and HMFOC
questionnaires.

Under the supervision of a trained researcher
holding a PhD degree in medical surgical
nursing at patients’ private rooms.

Note. ROM = range of motion; ADL = activities of daily living.
burn care research’s reported attrition rate of 20% (Bayuo
et al., 2021), an additional six people were recruited for
each group, for a total of 36 participants per group. Of
the 450 patients selected for participation, 92 met the in-
clusion criteria, and 80 gave their verbal and written con-
sent (final sample size: 80 participants; see Figure 1).

Measures

The case information survey was used to measure the
sociodemographic and medical characteristics of the par-
ticipants. These included gender, age, marital status, edu-
cation, residence, job status, cause of burn, degree and
depth of burn, first aid, percentage of TBSA, skin graft,
and affected joints. The DASH outcome survey was used
to assess the primary outcome (functional ability and dis-
ability or symptoms), and the HMFOC was used to assess
the secondary outcome (hand motor performance).

DASH Outcome Questionnaire

Hudak et al. (1996) developed and validated the 30-item
self-administered DASH outcome questionnaire to assess
functional status and degree of disability or symptoms
in patients with upper-limb musculoskeletal diseases,
with an emphasis on the patient’s ability to do various
upper-extremity activities. It includes the following phys-
ical function, social, and symptoms-related domains: the
level of difficulty in completing different physical activities
as a result of hand, arm, or shoulder problems (21 items);



pain symptom intensity, tingling, stiffness, activity-related
pain, and weakness (five items); and the impact of the
problem on work, social events, self-image, and sleep (four
items; Hudak et al., 1996). Participants can score interfer-
ence and difficulty with ADLs on a 5-point Likert scale,
with 1 indicating no difficulty/symptom, 2 indicating mid
difficulty/symptom, 3 indicating moderate difficulty/symptom,
4 indicating severe difficulty/symptom, and 5 indicating
unable or very severe symptom. Participants who scored
30–66, 67–99, and 100–150 were considered to have mild,
moderate, and severe disability and severity, respectively.
Participants with scores of less than 33 were considered
to have no disability. The DASH has been translated into
56 languages and has proven to be a reliable and valid tool
for a wide range of upper-extremity problems, including
second- or third-degree hand burns (Alotaibi, 2010;
Aghajanzade et al., 2019; Gummesson et al., 2003; Perera
et al., 2015; Sigirtmac & Oksuz, 2021). Cronbach’s alpha,
the test–retest correlation coefficient, and the content valid-
ity index for the DASH were .90, .96, and .71, respectively
(Beaton et al., 2001). The DASH-Arabic version (Alotaibi,
2010) was employed in this study, with a Cronbach’s al-
pha of .96. The DASH took 10–15 minutes to administer.
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Furthermore, 62% in the intervention group and 65% in
the control group had been burned by a flame, and 55%
in the intervention group and 60% in the control group
had third-degree burns. Regarding burn size, 62% of the
intervention group and 67.5% of the control group had
burn percentages ranging from 25% to 50%. Approxi-
mately 81% of the participants did not receive first aid fol-
lowing the burns, and only one participant in the interven-
tion group received a skin graft. A chi-square test (χ
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functional outcomes in adult patients with severe hand
burns admitted to a burn unit at a teaching hospital in an
Arab developing country. It found that the early nurse-led
rehabilitation program had a significant effect on the pa-
tients’ functional outcomes. Patients who received the in-
tervention had better functional outcomes (as measured
by DASH and HMFOC) after 4 weeks than those who re-
ceived only the routine hospital care and clinical interven-



interventions vary and evidence on effectiveness is ambig-
uous. Therefore, service gaps may emerge in providing
early comprehensive rehabilitation support to patients
with hand burns. Meeting this need requires developing
and testing such programs to ensure that patients with
hand burns obtain adequate care covering their needs in
a coordinated and continuous manner. This nurse-led
rehabilitation program offers additional knowledge about
the planning and application of professional support for
patients with hand burns as well as strengthening inpa-
tient burn care. Early rehabilitation interventions for
patients with severe hand burns are critical and should
begin on the day of the burn (Lotfi et al., 2020; Procter,
2010). In addition, this model of care was developed
in response to a global demand for early and continu-
ous rehabilitation care for patients with burns (Herzog
et al., 2020).

Few nursing studies have assessed hand function af-
ter severe hand burns, and the majority do not report
functional outcomes. Seyedoshohadaee et al. (2022) and
Aghajanzadeh et al. (2019) investigated the efficacy of a
rehabilitation nursing program and occupational rehabil-
itation in enhancing hand burn patients’ daily function-
ing and performance. They found significant differences
in pre- and post-intervention mean DASH scores, indicat-
ing that the interventions were useful in reducing the chal-
lenges experienced by patients with hand burns during
daily activities. The DASH is a tool for evaluating hand
function status, disability, and symptoms and has been used
extensively in interventional research to evaluate functional
outcomes following hand burns. Although physical func-
tion is better measured by healthcare professionals through
physical examination and observation, in their systematic
review, Wiitavaara and Florin (2022) stated that the DASH,
a patient-reported outcome measure, represents ADLs
and gross motor tasks and performance, which is a prac-
tical way to assess physical function. After the interv
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Strengths and Limitations of the Study

Some of the study’s strengths should be highlighted. A de-
tailed description of the rehabilitation program was in-
cluded, as well as a variety of comprehensive interven-
tional methods to improve functional outcomes (social
support, involvement of families, health education sessions
with audiovisual aids, a hand burn rehabilitation educa-
tion booklet, and hand rehabilitation exercise sessions).
This information could help other researchers in develop-
ing early and long-term nurse-led rehabilitation programs
and interventions for patients of various ages with hand
burns. Furthermore, based on current literature (system-



attributed to the rehabilitation intervention, which de-
pends on the involvement of a trained team (registered
nurse, expert burn nurse, and senior physiotherapist).
Therefore, this study provides data to support the effec-
tiveness of such programs that addressed the rehabilita-
tion nursing model’s role in improving functional out-
comes for adult patients with burns. Furthermore, it has
ramifications for the future allocation of resources in
Egypt’s rehabilitative settings. To our knowledge, studies
are lacking on the effect of nurse-led rehabilitation pro-
grams or interventions on functional outcomes in Egypt.
The findings of this study could influence future research
as well as the development of evidence-based practice for
burned hands in inpatient nursing rehabilitation.
Conflict of Interest

The authors declare no conflict of interest.
Acknowledgments
We would like to thank the Cambridge Proofreading LLC
(https://proofreading.org) for their English language
editing services.
Funding
This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.
REFERENCES
Aghajanzade, M., Momeni, M., Niazi, M., Ghorbani, H., Saberi, M.,

Kheirkhah, R., Rahbar, H., & Karimi, H. (2019). Effectiveness of
incorporating occupational therapy in rehabilitation of hand burn
patients. Annals of Burns and Fire Disasters, 32(2), 147–152.

Al-Aees, S. (2020). Ahl Masr Hospital for burns to open early 2021:
Founder. Retrieved Semptemer 3, 2023, from https://www.
dailynewsegypt.com/2020/08/31/ahl-masr-hospital-for-burns-
to-open-early

Alotaibi, N. M. (2010). Cross-cultural adaptation process and pilot
testing of the Arabic version of the Disability of the Arm,
Shoulder and Hand (DASH-Arabic). Hand Therapy, 15(4),
80–86. 10.1258/ht.2010.010021.

Ardebili, F. M., Manzari, Z. S., & Bozorgnejad, M. (2014). Effect of
educational program based on exercise therapy on burned hand
function.

https://proofreading.org
https://www.dailynewsegypt.com/2020/08/31/ahl-masr-hospital-for-burns-to-open-early
https://www.dailynewsegypt.com/2020/08/31/ahl-masr-hospital-for-burns-to-open-early
https://www.dailynewsegypt.com/2020/08/31/ahl-masr-hospital-for-burns-to-open-early
http://www.rehabnursingjournal.com


Herzog, A. P., Grzelak, C. R., & editors. (2020). Implementing a
transitional care model between healthcare settings for patients
with complex burn injuries. In 2020 Combined Sections Meeting
(CSM). APTA.

Hudak, P. L., Amadio, P. C., & Bombardier, C. (1996). Development
of an upper extremity outcome measure: The DASH (Disabilities
of the Arm, Shoulder and Hand) [corrected]. The upper extremity
collaborative group (UECG). American Journal of Industrial
Medicine, 29(6), 602–608. 10.1002/(SICI)1097-0274(199606)
29:6<602::AID-AJIM4>3.0.CO;2-L.

Jacobson, K., Fletchall, S., Dodd, H., & Starnes, C. (2017). Current
concepts burn rehabilitation, Part I: Care during hospitalization.
Clinics in Plastic Surgery, 44(4), 703–712. 10.1016/j.cps.2017.
05.003.

Jagnoor, J., Lukaszyk, C., Fraser, S., Chamania, S., Harvey, L. A.,
Potokar, T., & Ivers, R. Q. (2018). Rehabilitation practices for
burn survivors in low and middle income countries: A literature
review. Burns: Journal of the International Society for Burn
Injuries, 44(5), 1052–1064. 10.1016/j.burns.2017.10.007.

Jeschke, M. G., van Baar, M. E., Choudhry, M. A., Chung, K. K.,
Gibran, N. S., & Logsetty, S. (2020). Burn injury. Nature Reviews.
Disease Primers, 6(1), 11. 10.1038/s41572-020-0145-5.

Kraemer, M. D., Jones, T., & Deitch, E. A. (1988). Burn contractures:
Incidence, predisposing factors, and results of surgical therapy.
The Journal of Burn Care & Rehabilitation, 9(3), 261–265.

Li, L., Dai, J. X., Xu, L., Huang, Z. X., Pan, Q., Zhang, X., Jiang,
M. Y., & Chen, Z. H. (2017). The effect of a rehabilitation
nursing intervention model on improving the comprehensive
health status of patients with hand burns. Burns: Journal of the
International Society for Burn Injuries, 43(4), 877–885. 10.1016/
j.burns.2016.11.003.

Lin, P. C., Lin, L. C., & Lin, J. J. (1997). Comparing the effectiveness
of different educational programs for patients with total knee
arthroplasty. Orthopaedic Nursing, 16(5), 43–49.

Lotfi, M., Mirza Aghazadeh, A., Davami, B., Khajehgoodari, M.,
Aziz Karkan, H., & Khalilzad, M. A. (2020). Development of
nursing care guideline for burned hands. Nursing Open, 7(4),
907–927. 10.1002/nop2.475.

Mamashli, L., Mohaddes Ardebili, F., Bozorgnejad, M., Najafi
Ghezeljeh, T., & Manafi, F. (2019). The effect of self-care compact
disk-based instruction program on physical performance and
quality of life of patients with burn at-dismissal. World Journal
of Plastic Surgery, 8(1), 25–32. 10.29252/wjps.8.1.25.

Perera, M. M. N., Nanayakkarawasam, P. P., & Katulanda, P.
(2015). Effect of burn on the mobility of upper limb/s, function
of hand/s & activities of daily living. International Journal of
Physiotherapy and Research, 3(1), 832, 10.16965/ijpr.2014.
694–838.

Procter, F. (2010). Rehabilitation of the burn patient. Indian Journal
of Plastic Surgery, 43(Suppl), S101–S113. 10.4103/0970-0358.
70730.
Schneider, J. C., Qu, H. D., Lowry, J., Walker, J., Vitale, E., & Zona,
M. (2012). Efficacy of inpatient burn rehabilitation: A prospective
pilot study examining range of motion, hand function and balance.
Burns: Journal of the International Society for Burn Injuries, 38(2),
164–171. 10.1016/j.burns.2011.11.002.

Seyedoshohadaee, M., Ghezeljeh, T. N., Sargolzaei, M. S., Khoshnazar,
T. A. K., Kohestani, D., & Haghani, S. (2022). The effect of
implementing a rehabilitation nursing program on hand burn
patients’ daily functioning: A randomized clinical trial. Middle
East Journal of Rehabilitation and Health Studies, 9(4),
e123847. 10.5812/mejrh-123847.

Shrotryia, V. K., & Dhanda, U. (2019). Content validity of assessment
instrument for employee engagement. SAGE Open, 9(1). 10.1177/
2158244018821751.

Sigirtmac, I. C., & Oksuz, C. (2021). Systematic review of the
quality of the cross-cultural adaptations of Disabilities of the
Arm, Shoulder and Hand (DASH). La Medicina del Lavoro,
112(4), 279–291. 10.23749/mdl.v112i4.11424.

Taha, A. A., Beshr, A., Tahseen, H., Nawar, A., & Darwish, Y. G.
(2018). Pattern of burns in a population presented to Cairo
University hospitals over one year: An epidemiological study.
Burn Open, 2(2), 90–93.

Tang, D., Li-Tsang, C. W. P., Au, R. K. C., Li, K.-C., Yi, X.-F., Liao,
L.-R., Cao, H.-Y., Feng, Y.-N., & Liu, C.-H. (2015). Functional
outcomes of burn patients with or without rehabilitation in
mainland China. Hong Kong Journal of Occupational Therapy,
26(1), 15–23. 10.1016/j.hkjot.2015.08.003.

Tiwari, V. K. (2012). Burn wound: How it differs from other wounds?
Indian Journal of Plastic Surgery, 45(2), 364–373. 10.4103/
0970-0358.101319.


