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Abstract 

(1) Background: The older adult population is at increased risk for burn injury due to normal age-

related physiological changes. This population experiences higher rates of mortality, increased length 

of stay, and greater complications compared to younger patients. The goal of this study was to 

examine how frailty impacts acute care discharge location and long-term functional outcomes 

following burn injury. (2) Methods: A prospective study was performed at a single U.S. ABA-verified 

burn center. Patients >55 years old admitted from September 2019 to 2021 were enrolled. Patient and 

injury demographics, including the Clinical Frailty Scale (CFS), were collected. Discharge disposition 

was recorded. Long-term functional status was assessed via the Barthel Index and a functional 

questionnaire completed at 6 months to 1.5 years post-discharge. (3) Results: Fifty patients were 

enrolled, with average age of 71 (SD 10.44) years and an average Total Body Surface Area (TBSA) of 

7.44% (SD 13.22). Mean CFS score was 3.4 (SD 1.65). Patients discharged to a Skilled Nursing Facility 

(SNF) had significantly higher mean CFS scores (5.0, SD 0.94) compared to those discharged to Home 

(2.2, SD 1.2) or to Inpatient Rehabilitation Facility (IRF) (3.0, SD 1.3), with a statistically significant 

difference across groups (F = 15.97; P < .0001). At follow-up, 90% (n=30) of patients returned to self-

reported baseline and prior living environment. (4) Conclusions: Frailty can be used as a predictor of 

discharge destination and outcomes in the older adult burn population. A higher CFS was associated 

with discharge to a higher level of care (SNF), even in patients who were younger and had a smaller 

TBSA compared to those discharging to IRF. The CFS can be a valuable tool for burn providers in 

prognostication, setting realistic expectations, and guiding discharge planning. 
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1. Introduction 

In 2030, an estimated 20% of the United States population will be over the age of 65, and the 

percentage of older adults with burns has steadily increased over the last 5 years. The ABA national 

burn repository reported that adults aged 60 years and older represent more than 14% of patients 

admitted to U.S. burn centers [1]. Older adults are at increased risk for burn injuries due to normal 

age-related physiological changes, including impaired sensation, decreased executive function, 

decreased reaction time, and impaired muscle performance [2,3]. Beyond the increased risk of 

sustaining an injury, older patients, particularly those older than 75 years, have higher rates of 

mortality, more in-hospital complications, loss of independence, and decreased quality of life. They 

are also more likely to be discharged to a Skilled Nursing Facility (SNF), hospice, or long-term care 

[4–6]. Furthermore, the stress of hospitalization, surgical anesthesia, decreased nutrition, and post-
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operative pain are poorly tolerated by the older frail adult, which can lead to an accelerated decline 

in function and cognition during their admission [7]. 

Although chronological age has been associated with worse outcomes, individuals 

physiologically age at different rates [5,10]; therefore, a measure of frailty is considered a more 

accurate index of physiologic reserve and speaks to an individual’s accumulation of health deficits 

over time [8]. Frailty is increasingly recognized as an important construct with health implications 

for older adults, particularly those hospitalized in the acute care setting following geriatric trauma 

[10]. Frailty has been linked to a variety of negative consequences, including fall risk, delirium, 

mortality, disability, and institutionalization [12,13]. In geriatric trauma, frailty has been shown to be 

a superior predictor over age alone [9]. Romanowski and colleagues previously identified a link 

between pre-injury frailty assessments and mortality in elderly burn patients [14]. Other studies have 

associated higher frailty scores with an increased likelihood of discharge to an SNF [9]. However, few 

additional studies assist with prognostication regarding long-term recovery to facilitate education to 

families on realistic expectations, and no studies include long-term functional outcomes inclusive of 

frailty following a burn injury. 

Appropriately assessing frailty allows clinicians to better predict outcomes and risks following 

a burn injury, which can lead to the development of specific interventions, clinical management, and 

targeted discharge planning strategies in the acute care setting. Therefore, the purpose of this study 

was to examine the impact of frailty, as measured by the Clinical Frailty Scale (CFS), on discharge 

location from acute care and to describe trends in long-term function at least 6 months to one year 

following burn injury. We aim to assist burn care providers in making informed decisions regarding 

the patient's plan of care and discussions of long-term outcome expectations. 

2. Materials and Methods 

Study Design and Patient Selection 

A prospective cohort study was conducted at a single U.S. ABA-verified burn center from 

September 2019 to September 2021. The study was approved by the Institutional Review Board (IRB). 

All patients older than 55 years old who were admitted to the inpatient burn unit were prospectively 

screened and enrolled. Potential subjects were provided a fact sheet and reviewed the study 

expectations, providing verbal consent prior to participation. 

Exclusion criteria included terminal illness, progressive neurologic disease, and a non-survivable 

burn injury as determined by the burn service. A total of 65 patients met the age criteria. Of those, 50 

provided verbal consent and were enrolled. A total of 30 subjects completed follow-up (Figure 1). 

 

Figure 1. CONSORT Diagram. 
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Data Collection and Outcome Measures 

Patient and injury demographics were collected via the electronic medical record, including age, 

gender, Total Body Surface Area (TBSA), and need for surgical intervention. The primary 

independent variable was frailty, assessed using the Clinical Frailty Scale (CFS) from the Canadian 

Study of Health and Aging [8]. The primary outcome measure was discharge disposition from acute 

hospitalization: Home, Inpatient Rehabilitation Facility (IRF), or Skilled Nursing Facility (SNF). 

Secondary outcome measures focused on long-term function and were collected through a 

questionnaire and follow-up phone calls 6 months to 1.5 years following discharge. These included: 

Barthel Index, a 10-item questionnaire assessing a patient’s ability to perform activities of daily living 

(ADLs) and mobility tasks [16]; and a functional questionnaire, a four-question survey developed for 

the study which included questions regarding the use of an assistive device (walker, cane, none), 

ability to access the community at least three times per week, current living environment, and social 

support. 

Statistical Analysis 

Data were analyzed using descriptive statistics. Continuous variables are presented as mean 

(standard deviation [SD]) or median (range) as appropriate. Categorical variables are presented as 

counts and percentages. One-way Analysis of Variance (ANOVA) was used to assess the difference 

in CFS scores across the three discharge disposition groups. Predictors of discharge location were 

assessed using a regression model, including Barthel Index, Length of Stay, Age, CFS, TBSA, and 

social/functional factors. A P-value <.05 was considered statistically significant. 

3. Results 

Data from the 50 patients enrolled included an average age of 71 (SD 10.44) years, an average Total 

Body Surface Area (TBSA) of 7.44% (SD 13.22), and a mean Clinical Frailty Scale (CFS) score of 3.4 (SD 

1.65). The average Length of Stay (LOS) was 20 (SD 25) days. All patients included in the analysis 

underwent grafting for their burns. The full patient demographics are summarized in Table 1. 

Table 1. Patient and Injury Demographics. 

Demographic Mean, Standard deviation (SD) 

Age 71, 10.44 

Total Body Surface Area % (TBSA) 7.44%, 13.22 

Clinical Frailty Score (CFS) 3.4, 1.65 

Length of Stay (LOS) 20, 25 

Functional and Social Questions 

Barthel Index Activity Score 95/100, Range 50-100 

Device used (walker cane, none) 

6 patients used a walker 

8 patients used a cane  

36 did not use a device 

Able to go into community 3x/week (Y/N) 
Yes- 41 (89%) 

No- 9 (11%) 

Living Environment 
House/Apt: 47 

Other: 3 

Social Support  
Family (significant other, spouse, children): 31 

None: 19 

Discharge disposition from acute care was categorized as Home (n=27), Inpatient Rehabilitation 

Facility (IRF) (n=13), or Skilled Nursing Facility (SNF) (n=10). A clear distinction was observed in 

baseline characteristics based on discharge location (Table 2). 
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Table 2. Discharge Location. 

Discharge Location  N 
Acute Hospital 

LOS (days) 

Age on 

Admission  
CFS Frailty TBSA 

Inpatient Rehab Hospital  13 37 (39) days 77  (9) 3 (1.3) 13.5% (22) 

Home 27 11.2 (6) days 67.9 (9.3) 2.2 (1.2) 5.9 (5.7) 

Skilled Nursing Facility 10 22 (20) days 72.3 (11) 5 (.94) 3.56 ( 2.2) 

Patients who discharged to an SNF had a significantly higher mean CFS score (5.0, SD 0.94) 

compared to patients discharging to Home (2.2, SD 1.2) or IRF (3.0, SD 1.3). Notably, the SNF group 

was younger (average age 72.3 years) and had the smallest TBSA (3.56%) compared to the IRF group 

(average age 77 years, average TBSA 13.5%). The IRF group had the longest mean LOS at 37 (SD 39) 

days. 

An ANOVA test demonstrated a statistically significant difference in mean frailty scores among 

the three discharge disposition groups (F = 15.97; P < .0001) (Figure 2). A multivariable analysis was 

used to predict discharge location and the Clinical Frailty Scale (CFS) was found to be a significant 

predictor (t-value = -3.51; P = .0005). Other factors that were significant predictors included the Barthel 

Activity Index (t-value = 7.22; P < .0001), Age (t-value = -2.93; P = .0065), and the need for a device (t-

value = -3.29; P = .0026). TBSA was not found to be a significant predictor of discharge location (P = 

.9923) (Table 3). 

 

Figure 2. Distribution of Frailty Scores by Discharge Disposition. 

Box-and-whisker plots show frailty scores across three discharge destinations: inpatient 

rehabilitation facility (IRF), skilled nursing facility (SNF), and home. The box represents the 

interquartile range (25th to 75th percentile), with the horizontal line indicating the median. The 

diamond symbol indicates the mean frailty score, and circles represent statistical outliers. An 

ANOVA test demonstrated a statistically significant difference in frailty scores among the groups (F 

= 15.97; P < .0001). 
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Table 3. Predictors of Discharge Location. 

Parameter t Value Pr > |t| 

Barthel Activity Index 7.22 <.0001 

Length of Stay -2.04 0.0506 

Age -2.93 0.0065 

CFS -3.51 0.0005 

Device used -3.29 0.0026 

Community 4.6 <.0001 

Social Support_ -0.43 0.6674 

TBSA -0.01 0.9923 

Surgery_ -0.71 0.4838 

Follow-up data was completed for 30 subjects. In this cohort, the average CFS was 2.89 (SD 1.5). 

The average Barthel Index Activity Score at the time of follow-up was 95/100 (Range 50-100). When 

asked about function, 90% (41 of 50 patients who answered the question) of patients stated that they 

had returned to their self-reported baseline and were living in their prior living environment by the 

follow-up time point. 

A comparison of patients who did and did not return to their baseline was also performed (Table 

4). This revealed that patients who did not return to their baseline had a higher TBSA (22.2% vs. 8.6%) 

and a significantly higher CFS score (5.5 vs. 2.8). 

Table 4. Comparison of patients who returned to their baseline and patients who did not return to their 

baseline. 

 Age TBSA CFS 

Length of 

stay 

(days) 

Barthel score 

baseline 

Barthel 

score 

Follow-up 

Entered 

Community 

Post-Burn (Y) 

Total n=50 
71 

(10.8) 
8.6 (16.5) 2.89 (1.5) 20.1 (24.8) 95.3 (12.3) 91.4 (17.1) 40/50 (78%) 

Returned to 

Baseline n=43 

70 

(9.3) 
7.4 (13.8) 

2.79 

(1.58) 
19 (25.6) 97.3 (9.6) 96.2 (12.1) 39/43 (90%) 

Did Not Return 

to Baseline. n=7 

78 

(12.9) 

6.16 

(8.02) 

4.57 

(1.04) 

26 days 

(18.4) 
82.8 (18) 71.6 (20.7) 1/7 (14%) 

4. Discussion 

This study demonstrates that the Clinical Frailty Scale (CFS) is a powerful predictor of discharge 

disposition and long-term functional recovery in older adults with burn injury, surpassing the 

prognostic value of age and TBSA alone. 

Our primary finding is the statistically significant difference in mean CFS scores across discharge 

groups. Patients discharging to a Skilled Nursing Facility (SNF) had a mean CFS of 5.0, compared to 

3.0 for those discharging to Inpatient Rehabilitation (IRF) and 2.2 for those going Home. This aligns 

with existing literature in geriatric trauma that shows frailty is a superior predictor of negative 

outcomes and institutionalization than age alone [9,12]. Critically, our data shows that the CFS score 

was the discriminating factor for institutional discharge, as the SNF group was younger (72.3 years) 

and had a smaller average TBSA (3.56%) than the IRF group (age 77 years, TBSA 13.5%). This 

highlights that a smaller injury can still lead to a poorer discharge outcome if the patient has reduced 

physiological reserve due to high frailty. 

The fact that the majority of the cohort (90%) returned to baseline functioning and prior living 

environment at long-term follow-up (6 months to 1.5 years) is an encouraging finding, supporting a 

positive prognosis for most older adults who survive their initial burn injury. Patients who did not 

return to their baseline, however, had a significantly higher average CFS (5.5 vs. 2.8) and a higher 
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average TBSA (22.2% vs. 8.6%) [Table 4]. This result suggests that while most will recover, frailty 

identifies a vulnerable subgroup for whom functional goals should be adjusted early in the 

hospitalization. 

The comprehensive assessment of frailty, which goes beyond chronological age, allows burn 

providers to set appropriate patient and family expectations regarding discharge from the hospital 

and return to functioning [10]. Early conversations guided by a patient's CFS score can facilitate 

proactive discharge planning, which may help to decrease length of stay, as delays often occur while 

arranging post-acute care [23,24]. Since a traumatic injury, such as a burn, can often serve as an 

inflection point for functional decline in the frail older adult, CFS can be used as a simple and effective 

tool to screen for those who may need a coordinated geriatric care model or specific interventions 

[25,26]. 

This study has several limitations. It was a single-center study, which may limit the 

generalizability of the findings. The overall sample size was small (n=50), and the follow-up rate was 

limited (n=30), which could introduce selection bias, particularly if the patients who were lost to 

follow-up had poorer outcomes. The Barthel Index score at baseline was not available, and long-term 

function was largely based on a self-reported return to baseline, which is a subjective measure. 

Finally, the four-question functional questionnaire was not a validated tool. 

5. Conclusions 

Frailty, as measured by the Clinical Frailty Scale, is a significant and superior predictor of both 

discharge disposition and long-term functional recovery in older adults following a burn injury. 

Patients with a higher frailty score were significantly more likely to discharge to a skilled nursing 

facility and less likely to return to their prior level of function, independent of age and TBSA. The 

integration of the Clinical Frailty Scale into the burn care protocol can aid burn providers in early 

prognostication, clinical management, and setting realistic outcome expectations for older adults and 

their families. 
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The following abbreviations are used in this manuscript: 
CFS Clinical Frailty Scale 

TBSA Total Body Surface Area 

SD Standard Deviation 

SNF Skilled Nursing Facility 
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IRF Inpatient Rehabilitation Facility 

ADLs Activities of Daily Living 
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