
Utility of Functional Metrics Assessed During Acute Care on 
Hospital Outcomes: A Systematic Review

Conan So, MPH,
Department of Physical Medicine and Rehabilitation, Spaulding Rehabilitation Hospital, Boston, 
MA

University of Maryland School of Medicine, Baltimore, MD

Daniel E. Lage, MD, MSc,
Department of Medicine, Massachusetts General Hospital, Boston, MA

Harvard Medical School, Boston, MA

Chloe S. Slocum, MD, MPH,
Department of Physical Medicine and Rehabilitation, Spaulding Rehabilitation Hospital, Boston, 
MA

Harvard Medical School, Boston, MA

Ross D. Zafonte, DO,
Department of Physical Medicine and Rehabilitation, Spaulding Rehabilitation Hospital, Boston, 
MA

Department of Medicine, Massachusetts General Hospital, Boston, MA

Harvard Medical School, Boston, MA

Jeffrey C. Schneider, MD
Department of Physical Medicine and Rehabilitation, Spaulding Rehabilitation Hospital, Boston, 
MA

Harvard Medical School, Boston, MA.

Abstract

Objective: Traditionally, illness severity, social factors, and comorbid conditions have been 

examined as predictors of hospital outcomes. However, recent research in the rehabilitation setting 

demonstrated that physical function outperformed comorbidity indices as a predictor of 30-day 

readmission. The purpose of this study was to review the literature examining the association 

between acute hospital physical function and various hospital outcomes and health care utilization.

Type: Systematic review.
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Literature Survey: A review of the MEDLINE database was performed. Search terms included 

acute functional outcomes and frailty outcomes. Studies up to September 2017 were included if 

they were in English and examined how functional metrics collected at acute care hospitalization 

affected hospital outcomes.

Methodology: Cohort characteristics and measures of associations were extracted from the 

studies. Outcomes include hospital readmission, length of stay, mortality, discharge location, and 

physical function post acute care. The studies were assessed for potential confounders as well as 

selection, attrition, and detection bias.

Synthesis: A total of 30 studies were identified (hospital readmissions: 6; discharge location: 11; 

length of stay: 4; mortality: 15; function: 6). Thirteen different metrics assessed function during 

acute care. Lower function during acute care was associated with statistically significant higher 

odds of hospital readmission, lower likelihood of discharge to home, longer hospital length of 

stay, increased mortality, and worse functional recovery when compared to patients with higher 

function during acute care, when adjusted for age and gender. The Barthel Index may be a useful 

marker for mortality in the elderly whereas the Functional Independence Measure instrument may 

be valuable for examining discharge location.

Conclusions: There is increasing evidence that function measured during acute care predicts 

a broad array of meaningful clinical outcomes. Further research would help direct the use of 

practical, yet parsimonious functional metrics that effectively screen high-need, high-cost patients 

to deliver optimal care.

Level of Evidence: I

Introduction

Predictors of hospital outcomes such as 30-day readmission, length of stay (LOS), mortality, 

and discharge location are multifactorial and difficult to assess. Poor hospital outcomes 

such as early hospital readmission remain a significant source of rising health care costs, 

leading to $52 billion in health care spending in 2013.1 It is valuable to identify patients 

who may be at high risk for a decline in health. Previous models for predicting health 

care utilization have incorporated variables such as demographic characteristics, insurance 

status, and comorbid medical conditions.2–6 Notably, the use of functional metrics has 

been comparatively lacking. Functional metrics are increasingly important as health care 

moves from binary outcomes such as mortality to meaningful metrics of survival and 

community participations such as cognitive outcomes. Functional metrics such as the 

Functional Independence Measure (FIM) correlate with burden of disease7 and demonstrate 

that moving toward patient-centered quality metrics more closely aligns with risk-adjusted 

payment systems that reflect health care utilizations.

There is a growing body of research in the inpatient rehabilitation setting that has examined 

functional metrics as predictors of acute hospital readmissions.8,9 Studies have shown that 

the FIM is a better predictor of 30-day readmission compared to comorbidity indices 

alone.10,11 Recent research has also highlighted the importance of early mobility, and there 

is increasing interest to see whether functional status measures in the acute care setting are 

significant predictors of various hospital outcomes.12–14 Just as functional status plays a 
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central role in the rehabilitation setting, it may be important to include functional assessment 

as a more routine part of acute hospital evaluation as well. Patients with acute medical 

episodes such as sepsis have been shown to experience rapid functional decline with long-

lasting dysfunction.15 As such, early assessment of function as a predictor for poor health 

outcomes is critical and can meaningfully inform and direct care.

The purpose of this review was to examine the role of functional metrics during acute 

care on hospital outcomes in published literature to date. We hypothesized that lower 

functional status during the acute hospital admission would be associated with increased 

risk of hospital readmission, lower likelihood of discharge to home compared to inpatient 

rehabilitation, increased postacute mortality, and lower functional status post acute care.

Materials and Methods

Search Strategy

A systematic review of the MEDLINE database was performed in September 2017. A search 

term was constructed using the following phrases: “acute functional assessment outcome”; 

“acute functional predictor outcome”; “acute functional status outcome”; “acute functional 

metric outcome”; “acute functional assessment length of stay”; “acute functional predictor 

length of stay”; “acute functional status length of stay”; “acute functional metric length of 

stay”; “acute functional assessment disposition”; “acute functional predictor disposition”; 

“acute functional status disposition”; “acute functional metric disposition”; “acute functional 

assessment readmission”; “acute functional predictor readmission”; “acute functional status 

readmission”; “acute functional metric readmission”; and “frailty functional outcome.”

The titles were first screened to see whether the study was clinically relevant to the 

scope of the study. The abstracts were then reviewed. Inclusion criteria were English 

language, measurement of function in the acute hospital setting, and primary outcome 

related to readmission, mortality, length of stay, discharge location, or physical functional 

status post acute care. After applying the inclusion criteria, the remaining studies were 

examined in full. The references for each included study were also assessed. We extracted 

functional metrics (FIM, AcuteFIM, activities of daily living [ADL] dependencies/scores, 

Barthel Index[BI], Modified BI), clinical covariates (location prior to admission, number of 

medications, social isolation, depression, comorbidities, length of stay, discharge location, 

Glasgow outcome scale, NIH Stroke Score [NIHSS], Acute Physiology and Chronic Health 

Evaluation [APACHE] score, cognition scores), demographic data (gender, race, body mass 

index, education, age), and clinical outcomes (readmission, discharge location, length of 

stay, mortality, and function). Odds ratios, risk ratios, hazard ratios, and linear regression 

beta coefficients were reported when available. The final study population consisted of 

30 studies.12–14,16–42 The quality and methodologies of the studies were assessed using 

adapted criteria from the Cochrane Handbook.43 Studies were categorized based on the risk 

of confounding, selection bias, attrition bias, and detection bias. Risk of confounding was 

based on the number of covariates accounted for. Concern for selection bias was assessed 

by whether the authors defined inclusion and exclusion criteria, whether the population was 

representative, and whether there exposure was ascertained. Detection bias accounted for 

standardized outcome measurements, blinding, quality, and recall bias.
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Results

Study Characteristics

A total of 30 studies were identified12–14, 16–42 (Table 1). Six studies reported on hospital 

readmissions,14,18,25,28,38,41 11 reported on discharge location,19,20,23,25,26,28,32–34,39,40 4 

reported on length of stay,16,25,39,40 15 reported on mortality,13,17,20–22,24,25,27,29,30,35–38,42 

and 6 reported on function postacute care.12,31,32,36,38,42 Three of the studies examined 

trauma patients,13,31,347studies examined stroke patients,19,23,26,28,35,40,41 and 18 studies 

examined elderly patients.12–14,16–18,21,22,24,25,27,28,30,32,36–38,42 Thirteen functional metrics 

were used: BI (best to worst score of 100–0), BI (20–0), the modified BI, Katz ADL, 

Lawton ADL, Global ADL, Braden Activity Scale, the number of ADL and IADL 

(instrumental activities of daily living) dependencies, the Short Physical Performance 

Battery walking activity, the number of steps/day, AcuteFIM, and FIM (Figure 1). The 

majority of the studies were of moderate to poor quality with a moderate to high risk of 

detection bias and a significant number of missing covariates and confounders (Table 2).

Outcomes

Gender, age, cognition level, and existing comorbidities are significant predictors or 

confounders of physical function and hospital outcomes so ideally all studies would adjust 

for these variables.44,45 Gender and age were frequently reported among the eligible studies. 

However, only a limited number of studies adjusted for cognition and comorbidities, so 

measures of associations were extracted if the authors adjusted for gender and age, even if 

cognition and comorbidities were not included in the model. Other potential confounders 

such as social isolation, depression, and body mass index (BMI) were infrequently reported 

so it was not a requisite for inclusion.

Three of four studies14,18,41 that examined hospital readmission odds ratios reported that 

patients with higher function during acute hospital care had statistically significant lower 

odds of readmission compared to patients with lower function when adjusted for gender 

and age (Figure 2); one study also adjusted for existing comorbidities41; one study also 

adjusted for cognition and existing comorbidities18 (Table S1). All four studies19,20,23,32 

that compared the odds of discharge to skilled nursing facilities (SNF) and inpatient 

rehabilitation facilities (IRF) found that patients with a decline in function/lower function 

during acute care had statistically significant higher odds of discharge to SNF/IRF compared 

to patients with higher function when adjusted for age and gender (Figure 2); two of the four 

also adjusted for cognition. One study used medical records to screen for dementia32 and 

the other used the Short Portable Mental Status Questionnaire (SPMSQ).19 The SPMSQ46 

has moderate sensitivity to mild cognitive deficits and is limited by the number of cognitive 

domains that it evaluates.47 Two other studies also adjusted for comorbidities20,32 (Table 

S1). All three studies16,25,39 that reported mean LOS or the linear regression coefficient for 

LOS noted that patients with higher function during acute care had statistically significant 

shorter length of stays compared to patients with lower function when adjusted for gender 

and age (Figure 2); two of the three studies also adjusted for cognition and comorbidity16,25 

(Table S1). Thirteen of 14 studies13,17,20–22,24,27,29,30,35,37,38,42 that reported odds ratios, 

hazard ratios, or relative risk ratios demonstrated that higher function during acute care had 
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statistically significant decreased odds, relative risks, or hazard rates of mortality compared 

to patients with lower function when adjusted for age and gender (Figure 2); 12 of the 13 

also adjusted for comorbidities13,17,20–22,24,27,29,30,37,38,42 and 7 of the 13 also adjusted for 

cognition17,21,22,30,35,38,42 (Table S1). All four studies12,31,38,42 that reported odds ratios 

found that patients with higher function during acute care had statistically significant higher 

odds of functional independence/recovery compared to patients with lower function when 

adjusted for age, gender, and comorbidities (Figure 2); three of the four also adjusted for 

cognition12,38,42 (Table S1).

The most frequently used metrics among the 30 studies were BI (best to worst score of 100–

0) and the FIM. BI and FIM were each used in five studies (Table S2). Four of five studies 

that used BI reported on mortality rates adjusted for age, gender, and comorbidities in the 

elderly patients,17,21,22,27 and three of the four also adjusted for cognition.17,21,22 All four 

studies found that patients in the highest functioning category had statistically significant 

lower mortality rates when compared to patients with the lowest functional score category 

when adjusted for age, gender, and comorbidities; the four studies had varied time periods 

ranging from 30 days to 1.5 years. The remaining study19 examined discharge location 

for stroke patients using BI (a score of 100 represents full independence) and reported 

that patients with a BI of 65 to 80 have 9.43 (5.10–15.54) times the odds of discharge to 

SNF/IRF compared to patients with a BI of 85 to 100 when adjusted for demographic and 

clinical characteristics.

Of the five studies that used the FIM, two examined trauma patients,31,34 two examined 

patients with burns,33,39 one examined stroke patients26; four studied how function affects 

discharge location26,33,34,39 and one assessed function post acute care.31 Higher FIM scores 

were associated with greater likelihood of discharge to home and function post acute care in 

the trauma, burn, and stroke population. One study demonstrated that in the burn population, 

when the FIM score is greater than 110, the likelihood of discharge to home is statistically 

significant (P value <.0001).39 (Table S2).

Discussion

Our review of the literature demonstrates that functional measures obtained in the acute 

hospital setting can be important predictors of health care utilization and clinical outcomes 

in the acute care setting and points to the importance of including these measures in future 

studies of health care utilization, including readmissions, length of stay, discharge location, 

mortality, functional status, and postacute care utilization. Immobility has profound impacts 

on short-term and long-term health,12–14 and there has been a number of studies evaluating 

the role of function prior to hospitalization and in the rehabilitation setting. However, the 

role of functional metrics in the acute care setting has historically been understudied. As 

the body of work assessing the role of function metrics in the acute care setting grows, we 

can better evaluate the impact on readmission, costs, and patient centered outcomes. Recent 

studies by Fisher et al, Valiani et al, and Zaslavsky et al found that early mobility and 

functional recovery in the acute care setting reduces mortality, improves physical function 

after hospital discharge, and decreases hospital readmissions.12–14 Together, these studies 

suggest that early functional recovery improves hospital outcomes and decreases health 
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care utilization. More important, as quality measures expand to encompass more granular 

outcomes and facets of patient experience across episodes of care,48 physical function 

demonstrates value as an outcome measure with meaningful patient benefit that translates 

across health care settings because improved physical function has been associated with a 

faster return to community participation, decreased patient costs, and less time spent in the 

hospital.

We found that there is strong evidence that functional metrics such as BI and FIM are 

significant predictors of multiple hospitals outcomes. Lower functional status during acute 

care was associated with worse hospital outcomes: increased readmission, lower likelihood 

of discharge to home, increased mortality, and poorer functional status post acute care. 

However, given the disparate and heterogeneous data, it remains unclear which functional 

metrics are best suited for different subsets of patients or for a given outcome. Nonetheless, 

both BI and FIM have been used to evaluate mortality and discharge location, so additional 

research examining how functional status using these measures in acute care impact 

readmission and length of stay would be valuable because these outcomes have not been 

closely investigated. Early interventions may disproportionately benefit certain populations 

such as the elderly and cognitively impaired49,50 who are at greater risk of avoidable 

complications and unnecessary health care costs.

The available evidence suggests that BI may be a useful tool to predict mortality in the 

elderly population. All four studies17,21,22,27 that examined BI reported moderate clinical 

significance and varying levels of statistical significance depending on the categorical group. 

A systematic review by Sainsbury et al recommends that BI is appropriate for use in the 

elderly population but also concludes that the reliability of the metric remains unknown in 

the elderly.51 Because the four studies17,21,22,27 that used BI in the elderly population all 

examined mortality, it would be valuable for future research to assess whether its use during 

acute care can predict other meaningful clinical outcomes such as hospital readmissions, 

avoidable complications, and overall costs of care. The BI has a number of limitations: 

evaluators need training to differentiate between “minor” and “major” dependence and the 

lengthy questionnaire hinders widespread use. Therefore, patients in the acute setting may 

benefit from a shorter screening tool prior to evaluation with the BI.

The FIM may be a useful tool to predict discharge location. Four studies26,33,34,39 

investigated the utility of the FIM to predict discharge location and found a clinically 

significant association between higher FIM scores and discharge to home. Given the 

paucity of available literature, it is difficult to conclude what patient population the FIM 

is most appropriate for in the acute setting. Further work in the trauma, burn, and stroke 

populations would be beneficial to see if these results are reproducible, and additional 

research in the general medicine and surgical populations would enhance generalizability. 

In addition to conventional clinical outcomes such as readmission and mortality, newer care 

models such as accountable care organizations (ACOs) have incorporated basic measures of 

functional status (climbing stairs, dressing/bathing, and visiting a doctor’s office alone)52 

in consumer surveys to track population health outcomes across the care continuum.53 For 

the subset of patients who transfer from acute care to IRF, use of the FIM in the two 

settings would enhance continuity of care, help evaluate patients as they progress, and 
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aid with hospitalization resource management. However, conducting the FIM has similar 

drawbacks as the BI, including requiring training and a lengthy set of questions. The FIM 

also has ceiling effects in patients with dementia or severe brain injury,54 where executive 

impairment can limit the patient’s ability and safety despite intact physical function. In 

addition, the FIM has floor effects for patients with neuromuscular diseases or spinal cord 

injuries,55 where they can score low on the FIM without assistive devices but high when 

they have the appropriate support. Novel, standardized functional metrics such as the AM-

PAC 6-Clicks Score that evaluates patient mobility and function with only six clicks may 

represent the future of physical functional assessment. The AM-PAC 6-Clicks score uses 

algorithms that automatically adjust the questions based on the patient’s response, allowing 

it to incorporate the breadth of functional classification while maintaining clinical efficiency 

and responsiveness. As AM-PAC 6-Clicks continue to be adopted by major health systems, 

it may serve as an important next step in linking function to clinical outcomes.56

This systematic review has a number of limitations. There was significant heterogeneity in 

the 30 eligible studies. Within each clinical outcome, few studies used the same functional 

metric, so it was difficult to compare studies or draw an aggregate conclusion regarding 

the predictive role of function. The methodology did not restrict eligible studies based on 

study design, which limits the strength of the findings. Furthermore, because of the scarcity 

of eligible studies, studies that did not adjust for potential confounders such as comorbid 

conditions and cognition still had their measures of associations reviewed. Eligible studies 

were not restricted by the sample size or population type due to the limited available studies. 

Because comorbid conditions and decreased cognition would likely cause the crude measure 

of association to be greater than the adjusted value (bias away from the null), the reported 

odds ratios are likely overestimating the true measure of association. Finally, the moderate 

to poor quality level of evidence also limits the strength of the findings and conclusions. 

In spite of these limitations, this study represents a valuable contribution to the literature 

because functional metrics are not routinely collected as part of acute care hospital clinical 

care and administrative datasets. This study represents an important step in understanding 

the value of functional metrics in acute care.

Future efforts at standardizing and systematically collecting functional data will be essential 

to further understand the relationship between functional status and the aforementioned 

outcomes.4,57,58 There is limited information on when measuring functional status is most 

meaningful. For example, although functional status prior to hospitalization has been shown 

to be predictive of hospital readmission,59 it is unclear whether initial admission functional 

status, change in function, or function prior to discharge is most predictive of health care 

utilizations. Further work would help elucidate this relationship and would also establish 

continuity of care. Two of the challenges of performing the BI or FIM on every patient 

in the acute setting is the additional training required to accurately evaluate patients 

and maintaining interrater reliability when using these functional measures. Nevertheless, 

collaboration among different disciplines, settings, and caregivers can help balance clinical 

variations and the burden of data collection on providers given the universal importance of 

evaluating physical function. It may be valuable for clinicians to use shortened functional 

metrics such as the AcuteFIM or the AM-PAC 6-Clicks Score56,60 as a screening tool. 

However, future more widespread use will need to balance the benefit of existing evidence 
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that supports metrics that have logistical challenges of implementation, with newer measures 

that have not been as widely studied but offer easier large-scale administration.

Conclusion

Although this review was limited by the heterogeneity of functional measures and hospital 

outcomes, there is a growing body of evidence that functional metrics assessed in acute 

care are significant predictors of a broad array of hospital outcomes. The BI and FIM 

have been used to predict mortality and discharge location, but their clinical use is limited 

by the lengthy questions and required training. Newer adaptive-algorithmic tools such as 

the AM-PAC 6-Click that assess physical function may be easier to implement. Future 

research would benefit from more widespread, standardized collection of functional data and 

recommended functional metrics for use in acute care hospitals.
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Figure 1. 
Functional metrics measured in the acute care setting. SPPB = short physical performance 

battery; FIM = Functional Independence Measure; ADL = activities of daily living.
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Figure 2. 
Association between lower function and various measures of associations. RR = relative 

risk. All reported measures of associations are from the original manuscripts without 

independent statistical analysis or calculations.
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