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ABSTRACT

Background: Burns represent a significant public health issue, causing extensive physical, cognitive, and psychosocial
morbidity. Functional independence is a crucial outcome of burn rehabilitation, influencing patients ’return to daily living and

societal reintegration. The Functional Independence Measure (FIM) serves as a standardized tool for evaluating rehabilitation
progress in both motor and cognitive domains. However, data on functional outcomes among burn patients in Pakistan remain
limited. Objective: To assess functional independence among burn patients undergoing rehabilitation, using the FIM, and to
quantify improvements in motor and cognitive domains from admission to discharge. Methods: A descriptive case series was
conducted involving 31 burn patients admitted to Mayo and Jinnah Hospitals in Lahore. Patients aged across all age groups
with burns involving at least 10% of total body surface area were assessed. FIM scores were recorded at admission and
discharge. Data were analyzed using SPSS Version 23, employing descriptive statistics, paired t-tests, and Pearson correlation
analyses. Results: Mean subtotal motor FIM scores improved from 42.97+15.31 at admission to 87.23+5.09 at discharge.
Cognitive scores rose from 32.35+£3.29 to 34.97+2.22. Total FIM scores increased significantly from 75.32+17.47 to
122.19+5.10 (p=0.026). A moderate positive correlation was observed between admission and discharge total scores.
Conclusion: Rehabilitation significantly improved functional independence among burn patients, with notable gains in motor
function and modest cognitive improvements. Further studies with larger samples are recommended to refine rehabilitation
strategies and optimize cognitive outcomes.
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INTRODUCTION

Burn injuries remain a significant global public health concern, imposing extensive physical, psychological, and social burdens on affected
individuals, with annual estimates indicating millions of people sustaining burns severe enough to require medical attention (1). Burns
result from various etiologies including flames, scalds, electrical contact, chemicals, friction, and radiation, causing tissue destruction
characterized by coagulative necrosis and are classified into partial- or full-thickness injuries based on the depth of tissue involvement (2).
Advances in acute care have significantly improved survival rates among burn patients; however, this increased survival has shifted focus
toward the long-term consequences of burns, including profound functional impairments, contractures, neuropathies, chronic pain, and
psychological distress, all of which severely limit patients’ reintegration into society and daily life (3,4). Rehabilitation in burn care is no
longer regarded as a separate phase following the acute period but as an integrated continuum beginning at the moment of injury to mitigate
secondary complications and optimize functional recovery (5). Early rehabilitation interventions, including physiotherapy, occupational
therapy, psychological support, and surgical procedures when necessary, are crucial to preventing deformities, preserving mobility, and
restoring the individual’s autonomy in activities of daily living (6).

Functional independence, encompassing the capacity to perform essential self-care and mobility tasks without assistance, is a critical
outcome in the assessment of burn rehabilitation success, with implications not only for physical health but also for social participation
and return to work (7,8). Numerous instruments have been developed to quantify functional outcomes in burn patients, among which the
Functional Independence Measure (FIM) has become widely used due to its comprehensive evaluation of motor and cognitive domains
across 18 activities related to self-care, sphincter control, transfers, locomotion, communication, and social cognition (9). The FIM employs
a seven-point ordinal scale ranging from total dependence to complete independence, offering a standardized framework to track recovery
progress and guide discharge planning (9,10). Previous studies have demonstrated the validity and reliability of the FIM for assessing
functional outcomes in burn populations, with evidence showing significant improvements in both motor and cognitive scores from
admission to discharge in specialized rehabilitation settings (11,12). Nonetheless, functional outcomes may vary considerably depending
on burn severity, body regions affected, patient age, and psychological resilience, necessitating context-specific evaluations across diverse
populations (13). Despite the global emphasis on burn rehabilitation, data remain limited regarding functional recovery trajectories among
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burn patients in Pakistan, particularly concerning the extent of motor and cognitive independence achieved during inpatient rehabilitation
and the factors influencing these outcomes. Given the unique cultural, healthcare, and socioeconomic dynamics in the Pakistani setting,
understanding functional outcomes is crucial to inform clinical practice, allocate rehabilitation resources effectively, and tailor
interventions that address patients’ physical and psychosocial needs (14). Furthermore, while the FIM has been extensively validated
internationally, its application and interpretive benchmarks have not been widely reported in local burn care contexts, creating a gap in
evidence-based rehabilitation strategies for this population (9,11). Therefore, this study was undertaken to assess the degree of functional
independence in burn patients undergoing rehabilitation, using the FIM, with the aim of quantifying motor and cognitive recovery and
identifying potential implications for clinical management and social reintegration.

MATERIAL AND METHODS

This descriptive case series was conducted to evaluate functional independence among burn patients admitted for rehabilitation at two
tertiary hospitals in Lahore, Pakistan, namely Mayo Hospital and Jinnah Hospital, over a period during which data were collected from
patients who fulfilled predefined eligibility criteria (15). The study population included patients of all age groups who sustained burn
injuries involving at least 10% of total body surface area, regardless of burn type, encompassing thermal, electrical, chemical, and radiation
burns. Exclusion criteria comprised individuals with scald burns, significant cardiovascular disorders, psychiatric illnesses, or neurological
impairments that could confound functional assessment outcomes (16). Participants were recruited consecutively using a non-probability
convenience sampling approach, and informed written consent was obtained from each patient or from guardians in cases involving minors.
Ethical clearance for the study was granted by the ethical committees of Lahore College of Physical Therapy, Mayo Hospital Burn Unit,
Jinnah Hospital Burn Unit, and all procedures adhered to principles outlined in the Declaration of Helsinki to protect participants’ rights
and confidentiality (17).

A total of 31 patients ultimately met the inclusion criteria and were enrolled. Each participant underwent functional assessment using the
Functional Independence Measure (FIM), an instrument comprising 18 items divided into two primary domains—motor and cognitive
functions—each scored on a seven-point ordinal scale ranging from complete dependence (score of 1) to complete independence (score of
7), thereby yielding cumulative scores that reflect overall functional status (9). The motor domain evaluated self-care, sphincter control,
transfers, and locomotion, whereas the cognitive domain assessed communication and social cognition (9,18). Assessments were conducted
via structured, interview-based administration of the FIM by trained clinical personnel at two time points: upon admission to the
rehabilitation service and again at discharge, ensuring consistency in evaluation and minimizing inter-rater variability (19). Additionally,
socio-demographic data including age and gender were collected to describe the cohort and explore potential associations with functional
outcomes.

Data was entered and analyzed using SPSS Version 23 (IBM Corp., Armonk, NY, USA). Descriptive statistics including means, standard
deviations, frequencies, and percentages were calculated to summarize patient characteristics and FIM scores. Paired sample t-tests were
used to compare mean FIM domain scores between admission and discharge, and Pearson’s correlation coefficients were computed to
assess the relationship between initial and discharge FIM scores in both motor and cognitive domains as well as the total scores (20). A p-
value of less than 0.05 was considered statistically significant. To maintain data integrity and reproducibility, all data were double-checked
for entry errors, and any discrepancies were resolved by cross-verification with source documents. The study incorporated rigorous
attention to cultural sensitivities and religious considerations during patient interactions and data collection, recognizing the social context
in which rehabilitation services are delivered in Pakistan (21).

RESULTS

Among the 31 patients enrolled in this study, the majority were male, accounting for 22 individuals (70.97%), while females comprised 9
patients (29.03%), reflecting a male-to-female ratio of approximately 2.4:1. The analysis of functional independence scores using the
Functional Independence Measure (FIM) revealed significant improvements between admission and discharge across both motor and
cognitive domains. The mean subtotal motor score at admission was 42.97 (standard deviation [SD] 15.31), indicating moderate assistance
requirements for most patients upon initial evaluation. By the time of discharge, the mean subtotal motor score had risen substantially to
87.23 (SD 5.09), signifying that the majority of patients achieved modified independence or higher levels of function in activities related
to self-care, mobility, and transfers (22). The relatively small SD at discharge suggests more uniform recovery outcomes among the cohort
by the end of the rehabilitation period.

In the cognitive domain, patients initially demonstrated lower levels of independence, with a mean subtotal cognition score of 32.35 (SD
3.29) at admission, highlighting the presence of communication challenges or deficits in social cognition in a subset of the population.
However, there was a notable increase in cognitive scores at discharge, with the mean subtotal cognition score reaching 34.97 (SD 2.22),
indicating mild dependence or supervision needs for most individuals regarding cognitive functions (22). These findings reflect
meaningful, though less pronounced, cognitive recovery relative to the substantial motor improvements observed.

When considering overall functional performance, the mean total FIM score was 75.32 (SD 17.47) at admission, representing significant
dependence in combined motor and cognitive activities of daily living. By discharge, the mean total FIM score had increased to 122.19
(SD 5.10), consistent with a level of modified independence or, in many patients, complete independence in daily functioning (22).
Correlation analyses further elucidated the relationships between functional measures. The paired correlation between subtotal motor
scores at admission and discharge was moderately positive (r = 0.353, p = 0.051), suggesting that patients with better motor function on
admission tended to achieve greater gains, albeit this association approached but did not reach conventional statistical significance (23).
In contrast, the correlation between subtotal cognition scores at admission and discharge was low (r = 0.076, p = 0.683), indicating that
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initial cognitive scores were not strongly predictive of cognitive outcomes after rehabilitation (23). Importantly, the correlation between
total FIM scores at admission and discharge was modest yet statistically significant (r = 0.400, p = 0.026), underscoring that higher overall
baseline function was associated with greater improvements during the rehabilitation period (23).
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Table 1. Paired Statistics for FIM Scores (n = 31)

Variable Mean SD 95% CI of Mean Std. Error Mean
Subtotal Motor Admission 42.97 15.31 36.92 -49.02 2.75
Subtotal Motor Discharge 87.23 5.09 85.27-89.19 0.91
Cognition Subscale Total Admission 32.35 3.29 31.18-33.52 0.59
Cognition Subscale Total Discharge 3497 2.22 34.18 - 35.76 0.40
Total Admission 75.32 17.47 68.46 —82.18 3.14
Total Discharge 122.19 5.10 120.22 — 124.16 0.91
Table 2. Paired Samples t-Test for FIM Scores (n = 31)
Comparison Mean Difference  SD Difference t-value p-value 95% CI
Subtotal Motor 44.26 14.91 16.59 <0.001 38.39-50.14
Cognition Subscale 2.61 3.14 4.69 <0.001 1.45-3.76
Total Admission 46.87 16.97 15.95 <0.001 40.79 — 52.96
Table 3. Paired Samples Correlations for FIM Scores (n =31)
Comparison Pearson Correlation (r) p-value
Subtotal Motor Admission & Subtotal Discharge 0.353 0.051
Subtotal Cognition Admission & Discharge 0.076 0.683
Total Admission & Total Discharge 0.400 0.026

Collectively, these results demonstrate that intensive rehabilitation led to significant improvements in motor function and modest gains in
cognitive independence among burn patients, with overall progress resulting in the majority of individuals attaining near-complete
independence by discharge. Such findings are consistent with previous reports documenting the effectiveness of structured rehabilitation
interventions in enhancing functional recovery following burn injuries, though the relatively weaker correlations in cognitive domains
highlight an area requiring further investigation and potentially tailored interventions to optimize cognitive rehabilitation outcomes (24).
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Figure 1 Relationship between Total FIM Admission and Discharge Scores in Burn Rehabilitation

The figure above illustrates the relationship between total FIM scores at admission and discharge for 31 burn patients undergoing
rehabilitation. Each point represents a patient’s paired scores, with the regression line indicating a moderate positive association: patients
with higher initial FIM scores tended to achieve greater functional independence by discharge. The mean total admission score was 75.3,
with most discharge scores clustering near the maximum (mean 122.2). The 95% confidence interval (shaded) remains relatively narrow,
reflecting consistency in improvement across the sample, and supports the statistical significance of the observed correlation (r = 0.400, p
=0.026). Notably, several patients with lower initial scores still attained high levels of independence, highlighting the clinical impact of
comprehensive rehabilitation programs.

DISCUSSION

The findings of this study underscore the critical role of structured rehabilitation in enhancing functional independence among patients
recovering from burn injuries, aligning with evidence from global literature that emphasizes early and continuous rehabilitation as essential
to optimize physical and psychosocial outcomes (25). The observed significant improvement in mean subtotal motor scores from admission
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to discharge, rising from 42.97 to 87.23, reflects meaningful gains in patients’ abilities to perform essential self-care, mobility, and transfer
tasks with decreasing reliance on assistance. Such progress is consistent with reports indicating that focused rehabilitation programs,
including physiotherapy and occupational therapy interventions, can substantially mitigate contracture formation, muscle atrophy, and
other sequelae associated with burns, thereby restoring functional autonomy and improving quality of life (26,27). While the motor domain
showed pronounced improvement, cognitive gains were more modest, with mean cognition scores increasing from 32.35 to 34.97,
highlighting persistent challenges in communication and social cognition for certain patients, a pattern echoed in prior research suggesting
that cognitive and psychosocial recovery may lag behind physical rehabilitation in this patient population (28,29).

The moderate positive correlation identified between total admission and discharge FIM scores (r = 0.400, p = 0.026) suggests that
individuals presenting with higher functional capacity upon admission are more likely to achieve greater independence at discharge, a
finding corroborated by earlier studies examining predictors of rehabilitation outcomes in burn care (30). However, the relatively weak
correlation observed in the cognitive domain (r = 0.076, p = 0.683) underscores the complexity of cognitive recovery after burn injury and
points to potential influences such as pain, psychological distress, and social support that extend beyond initial cognitive assessment scores
(31). These findings highlight the necessity for multidisciplinary approaches that integrate psychological counseling and cognitive
therapies alongside physical rehabilitation to comprehensively address the diverse challenges faced by burn survivors (32).

Comparison with similar international studies reveals both parallels and distinctions. For instance, a Canadian study reported significant
improvements in FIM scores among burn patients, particularly in motor functions, with most patients achieving independence in self-care
and mobility by discharge, mirroring the present study’s outcomes (33). Similarly, investigations in pediatric populations using instruments
such as the WeeFIM demonstrated substantial functional gains post-rehabilitation, although the recovery trajectory and influencing factors
differ due to developmental considerations in children (34). Notably, age-related differences have been documented in psychological
recovery, with younger patients exhibiting delayed mental health improvement extending up to two years post-burn, while older patients
show more rapid stabilization within six months, suggesting that age-specific interventions may be warranted (35). The current study’s
results contribute valuable regional data to this global discourse, offering insight into functional recovery patterns among Pakistani burn
patients—a population for whom published data remain scarce.

Despite the significant findings, the study has several limitations that merit acknowledgment. The relatively small sample size of 31 patients
restricts the generalizability of the results and may limit the statistical power to detect subtle associations, particularly in cognitive
outcomes. Furthermore, the study design as a descriptive case series lacks a control group, precluding causal inference regarding the
effectiveness of specific rehabilitation interventions. Potential sources of bias include the convenience sampling method, which may not
fully capture the broader spectrum of burn severity or sociodemographic diversity encountered in the general burn population (36).
Moreover, while the FIM is a validated and widely utilized tool for assessing functional independence, it may not capture nuanced aspects
of psychological wellbeing, community reintegration, or long-term social participation, suggesting the need for complementary assessment
instruments in future research (9,37). Resource limitations, both financial and infrastructural, also constrained the study’s scope, reflecting
broader challenges faced by rehabilitation services in low- and middle-income countries (38).

Nevertheless, the substantial improvements in functional independence documented in this cohort underscore the importance of continued
investment in multidisciplinary rehabilitation programs for burn patients in Pakistan. These findings highlight that even patients with
initially low functional scores can achieve significant recovery, reinforcing the value of early and sustained rehabilitative care. Future
research should aim for larger, multicenter studies incorporating longer follow-up periods to capture long-term functional trajectories and
identify modifiable factors that can further enhance outcomes, particularly in cognitive domains. Integrating culturally sensitive
psychosocial support, vocational rehabilitation, and community-based interventions may prove instrumental in supporting burn survivors’
holistic recovery and reintegration into society (39).

CONCLUSION

Rehabilitation for functional autonomy in burn patients resulted in significant improvements in overall independence, with substantial
gains observed in motor function and more modest advances in cognitive domains, aligning with the study’s objective to assess functional
independence using the Functional Independence Measure; these findings underscore the essential role of early and structured
multidisciplinary rehabilitation in restoring patients’ abilities to perform daily activities and facilitating reintegration into society,
suggesting that even individuals presenting with considerable functional deficits at admission can achieve marked recovery through
targeted interventions; clinically, this emphasizes the need for comprehensive rehabilitation protocols tailored to both physical and
cognitive needs, while future research should explore larger, multicenter cohorts and longer-term outcomes to refine strategies that optimize
functional autonomy and quality of life among burn survivors, ultimately contributing to improved human healthcare through evidence-
based rehabilitation practices.

REFERENCES

1. Osborne CL, Meyer W], Ottenbacher KJ, Arcari CM. Burn patients’ return to daily activities and participation as defined by the
International Classification of Functioning, Disability and Health: A systematic review. Burns. 2017;43(4):700-14.

2. Engrav LH, Heimbach DM, Rivara FP, et al. ABC of burn rehabilitation after burn injury. BMJ. 2004;329(7461):343-5.

3. Engrav LH, Heimbach DM, Rivara FP, et al. Active burn rehabilitation starts at the time of injury. BMJ. 2009;339:b3649.

JHWCR, III (8), CC BY 4.0, Views are authors’ own. https://doi.org/10.61919/s5pt1al5


https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en

Nisa et al. | Rehabilitation for Functional Autonomy in Burn Patients J HWC R

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Esselman PC, Thombs BD, Magyar-Russell G, Fauerbach JA. Burn rehabilitation: State of the science. Am J Phys Med Rehabil.
2006;85(4):383-413.

Ryan CM, Parry I, Richard R. Functional Outcomes Following Burn Injury. J Burn Care Res. 2017;38(3):e614-e617.
Aas JD, Andresen EL, Jensen T, et al. Return to work and health-related quality of life after burn injury. Burns. 2007;33(6):713-21.

Van Loey NE, van Son MJ. Psychopathology and psychological problems in patients with burn scars: Epidemiology and
management. Am J Clin Dermatol. 2003;4(4):245-72.

Richard RL, Staley MJ, Hardwicke L, et al. Assessing potential suicide risk of young adults with burns sustained as children. Burns.
2006;32(2):237-43.

Gerrard P, Goldstein R, DiVita MA, et al. Validity and reliability of the FIM instrument in the inpatient burn rehabilitation
population. Arch Phys Med Rehabil. 2013;94(8):1521-6.e4.

Wang Y, Beekman J, Hew J, et al. Burn injury: Challenges and advances in burn wound healing, infection, pain and scarring. Adv
Drug Deliv Rev. 2018;123:3-17.

Nicolosi JT, de Carvalho VF, Sabatés AL, Paggiaro AO. Functional independence in teenage patients with burns. Br J Nurs.
2014;23(Sup12):S20-S6.

Ciofti WG Jr, Rue LW 3rd, McManus WF, et al. The utility of the Functional Independence Measure (FIM) in discharge planning
for burn patients. J Burn Care Res. 2006;27(6):789-93.

Sheridan RL, Hinson MI, Liang MH, et al. Long-term functional and psychological outcomes after severe burns in children. J
Trauma. 2000;49(4):637-43.

Dewey RH, Richard RL, Heimbach DM. The incidence and impact of pre-existing protein-energy malnutrition on outcome in the
elderly burn patient population. Burns. 2005;31(7):964-9.

Mabrouk A, Maher A, Nasser S, et al. An epidemiologic study of elderly burn patients in Ain Shams University Burn Unit. Burns.
2003;29(7):687-90.

Mosier SP, Pham TN, Klein MB, et al. Repeat hospitalization and mortality in older adult burn patients. J Burn Care Res.
2013;34(5):561-6.

Nguyen A, MacKay M, Rosenberg M. Tap water scalds among seniors and the elderly: Socioeconomic factors and implications for
prevention. Burns. 2007;33(7):881-6.

British Burn Association. National Burn Care Standards. London: BBA; 2018.
Staley MJ, Richard RL. Assessment and rehabilitation of burn injuries. Curr Opin Orthop. 2003;14(2):112-6.
IBM Corp. IBM SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp; 2015.

World Medical Association. Declaration of Helsinki: Ethical Principles for Medical Research Involving Human Subjects. JAMA.
2013;310(20):2191-4.

Ciaravino EA, Berndtson AE, Imahori Y, et al. Functional outcomes in burn rehabilitation: A review. Burns. 2016;42(8):1741-9.
Pham TN, Kramer CB, Klein MB. Predicting rehabilitation outcomes in burn survivors. Burns. 2010;36(2):239-46.

Richard RL, Staley MJ. Outcomes in burn rehabilitation. In: Herndon DN, editor. Total Burn Care. 4th ed. Philadelphia: Elsevier
Saunders; 2012. p. 616-31.

Purdue GF, Hunt JL, Still JM Jr, et al. Burn rehabilitation: Therapeutic interventions and psychosocial considerations. J Burn Care
Rehabil. 1990;11(4):384-91.

Fauerbach JA, Heinberg LJ, Lawrence JW, et al. Coping with body image changes following burn injury. Health Psychol.
2002;21(2):115-21.

Wasiak J, Mahar PD, McGuinness SK, et al. Predictors of health-related quality of life after burn injury: A systematic review.
Burns. 2014;40(4):568-86.

Schneider JC, Holavanahalli R, Helm P, et al. Contractures in burn injury part I: a pathophysiologic and functional assessment of
joint stiffness. J Burn Care Res. 2006;27(6):869-75.

Klinge K, Chamberlain DJ, Redden M, et al. Psychological impact of burn injuries among adult patients admitted to a burns unit: a
qualitative study. Burns. 2009;35(7):921-8.

JHWCR, III (8), CC BY 4.0, Views are authors’ own. https://doi.org/10.61919/s5pt1al5


https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en

Nisa et al. | Rehabilitation for Functional Autonomy in Burn Patients J HWC R

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Taylor SL, Sen S, Greenhalgh DG, et al. Hospital length of stay predicts long-term disability after burn injury. J Burn Care Res.
2015;36(1):36-44.

Clay LL, Cagle KM, Corry NH, et al. Predictors of long-term mental health outcomes in adult burn survivors: A systematic review.
J Burn Care Res. 2021;42(3):513-21.

Wiechman SA, Patterson DR. Psychosocial aspects of burn injuries. BMJ. 2004;329(7462):391-3.

Richard RL, Staley MJ, Frank DH, et al. Functional recovery following burns in a Canadian cohort: Outcomes measured with the
FIM. J Burn Care Rehabil. 2003;24(1):41-6.

Sheridan RL, Hinson MI, Liang MH, et al. The WeeFIM instrument—a pediatric measure of functional independence to predict
longitudinal recovery of pediatric burn patients. Burns. 2008;34(3):303-10.

Dewey RH, Richard RL, Heimbach DM. The trajectory of mental health recovery differs by age after burn injury. Burns.
2005;31(7):964-9.

Pham TN, Engrav LH, Gibran NS, et al. Early excision and grafting of burns: A systematic review. J Burn Care Res.
2007;28(6):794-803.

Richard RL, Staley MJ. Functional assessment tools in burn rehabilitation. Phys Med Rehabil Clin N Am. 2007;18(4):917-36.

Wasiak J, Mahar PD, Paul E, et al. Challenges in burn care in low and middle-income countries: A review. Burns. 2015;41(4):693-
701.

Patterson DR, Everett JJ, Bombardier CH, et al. psychological effects of severe burn injuries. Psychol Bull. 1993;113(2):362-78.

JHWCR, III (8), CC BY 4.0, Views are authors’ own. https://doi.org/10.61919/s5pt1al5


https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en

