
Somato Publications ISSN: XXXX-XXXX

Journal of Physical Medicine and Rehabilitation Research

Journal of Physical Medicine and Rehabilitation Research
© 2022 Somato Publications. All rights reserved.

01 Volume 4 Issue 1 - 1001

Review Article
functional independence measure scoring in the Management of
traumatic brain injury among stroke survivors

Nilsson I1* , Berg L2 and Lindqvist B3

1Division of Rehabilitation Research, Euphrates Research Center for Rehabilitation Research, Iceland
2Department of Physical Medicine, Neva Institute of Rehabilitation Research, Sweden
3Department of Clinical Rehabilitation Research, Neva Institute of Rehabilitation Research, Finland
*Address for Correspondence: Ingrid Nilsson, Division of Rehabilitation Research, Euphrates Research Center for
Rehabilitation Research, Iceland; E-mail: ingrid.nilsson@euphrates.edu
Received: 27 October 2021; Accepted: 19 January 2022; Published: 25 April 2022.
Citation of this article: Nilsson I, Berg L, Lindqvist B (2022) functional independence measure scoring in the
Management of traumatic brain injury among stroke survivors. J Phys Med Rehabil Res, 4(1): 01-06. DOI:
10.5281/zenodo.22815056
Copyright: © 2022 Ingrid Nilsson, et al. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Abstract
Background: The Functional Independence Measure (FIM) is a widely used ordinal instrument for quantifying functional

independence during inpatient rehabilitation, combining motor and cognitive subscales into an 18-item, 7-level score used to guide

clinical decisions and benchmarking.

Objective: This review synthesizes the psychometric evidence for FIM scoring and its performance in traumatic brain injury (TBI)

rehabilitation and stroke rehabilitation, with attention to stroke survivors whose presentation includes a TBI-like cognitive

component.

Methods: We synthesized peer-reviewed reliability and validity studies, comparisons against the Barthel Index, and outcome

studies relating FIM scores to rehabilitation intensity, care setting, and discharge disposition.

Findings: FIM motor items show high interrater reliability and predict discharge disposition and caregiver burden well, while

cognitive items show lower reliability and ceiling effects that understate residual disability in higher-functioning TBI and

TBI-pattern stroke survivors; responsiveness is broadly comparable to the Barthel Index for self-care domains.

Conclusions: FIM scoring remains a practical, reasonably reliable tool for tracking rehabilitation progress in stroke survivors

with TBI-pattern disability when motor and cognitive subscales are reported separately and supplemented by instruments

extending measurement into higher-level cognitive domains.

Keywords: Functional Independence Measure; traumatic brain injury; stroke rehabilitation; outcome measurement; cognitive

impairment
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1. Introduction

The Functional Independence Measure (FIM) was

developed as a uniform, 18-item, 7-level ordinal

instrument giving rehabilitation medicine a common

metric for disability severity and the assistance a patient

requires across self-care, sphincter control, mobility,

locomotion, communication, and social cognition

domains [1]. It became the centerpiece of the Uniform

Data System for Medical Rehabilitation partly because

earlier instruments, notably the Barthel Index, were built

around simple activities of daily living and were not

sensitive to the cognitive and behavioral impairments that

dominate disability after traumatic brain injury (TBI) [2,3].

Stroke survivors present a related but distinct problem,

since motor, sensory, communicative, and cognitive

deficits co-occur in variable combinations, so a scale

intended for one population-wide profile of impairment

must perform consistently across heterogeneous case

mixes to support benchmarking and clinical

decision-making [4].

This review synthesizes the psychometric evidence for

FIM scoring, its performance in TBI and stroke

rehabilitation, where its assumptions break down, and the

implications for clinicians managing stroke survivors

whose presentation overlaps with or resembles TBI. The

aim is not to argue that FIM should be replaced but to

characterize where its scoring properties are strong and

weak, and how FIM-derived scores should be weighted in

guiding length of stay, discharge planning, and outcome

comparison.

2. Structure, scoring, and psychometric properties

Each FIM item is rated from 1 (total assistance) to 7

(complete independence); item scores sum into motor

and cognitive subscales that form the total score, ranging

from 18 to 126 [1]. Interrater reliability studies across

multiple facilities have reported intraclass correlation

coefficients above 0.90 for the total score, with lower

agreement for cognitive items such as social interaction

and problem solving than for motor items such as

transfers and locomotion [5,6]. A quantitative review

pooling reliability estimates across dozens of studies

confirmed that motor-domain items are consistently

more reliable than cognitive-domain items, a pattern

directly relevant to TBI, where cognitive rather than motor

impairment often dominates disability [6].

Table 1: FIM domains, item count, and reported interrater reliability,
drawn from foundational psychometric studies of the instrument
[1,5,6,7].
Domain Items Score

range
Typical interrater
reliability (ICC)

Motor subscale
(self-care, sphincter,
mobility, locomotion)

13 13-91 0.93-0.96

Cognitive subscale
(communication, social
cognition)

5 5-35 0.85-0.90

Total FIM score 18 18-126 0.90-0.96

Rasch analysis of the FIM's item structure showed that the

instrument separates into a motor dimension and a

cognitive dimension rather than behaving as a single

unidimensional scale, supporting separate reporting of

motor and cognitive subscores rather than the aggregate

total alone [7]. Stineman and colleagues extended this

analysis across 20 diagnostically diverse impairment

categories and found that item difficulty ordering shifted

somewhat between diagnostic groups, meaning the same

total score does not necessarily represent the same

underlying function across diagnoses [8]. Heinemann and

colleagues showed the relationship between FIM scores

and clinician-rated impairment, while generally

monotonic, is least discriminating at the extremes, where

ceiling and floor effects compress genuine differences into

a narrow band [9]. Validity studies comparing FIM against

independent clinical judgment reported concurrent

validity coefficients generally in the 0.7-0.9 range [10],

community-based inter-rater studies found stability

comparable to inpatient cohorts [11], and independent

replications outside the United States supported the

instrument's use across health systems [12].
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3. FIM scoring in traumatic brain injury
rehabilitation

TBI presents the FIM with its most demanding test case,

because impairment there is frequently dominated by

cognitive, behavioral, and communicative deficits the

cognitive subscale was designed, but not perfectly suited,

to capture. Hall and colleagues, comparing FIM against

the FIM+FAM (an extension adding cognitive,

communicative, and community-oriented items), the

Disability Rating Scale, and the Community Integration

Questionnaire in a TBI cohort, found that many patients

reached ceiling on FIM cognitive items well before

reaching ceiling on the corresponding FIM+FAM items,

indicating the base FIM underestimates residual disability

in higher-functioning TBI survivors [13]. This has direct

implications for stroke survivors with a TBI-like cognitive

presentation, since a patient scored functionally

independent on FIM cognitive items may still carry

meaningful deficits in executive function or community

reintegration only visible on more granular instruments

[14].

Corrigan and colleagues, following TBI patients for five

years, found functional gains, particularly cognitive,

continue well beyond the typical inpatient stay, with

meaningful further FIM-measured improvement one to

two years post-injury [15], a trajectory relevant to stroke

survivors with a substantial frontal or diffuse component

whose discharge FIM may underestimate their eventual

functional ceiling. Cifu and colleagues found admission

and discharge FIM scores predicted disposition and later

function less precisely in older TBI patients [16], relevant

given that stroke, unlike isolated TBI, occurs

predominantly in older patients with more comorbidity.

Hall and Cope's synthesis concluded FIM and Disability

Rating Scale gains correlate with, but do not fully explain,

later community and vocational outcomes [17]; the

Disability Rating Scale itself, validated against long-term

coma-to-community trajectories, remains a useful

complement where FIM's cognitive ceiling limits

sensitivity [18]. Cohen and Marino's broader review

situates these TBI-specific limitations within the wider

outcome-measurement literature, noting no single

instrument fully captures both basic self-care

independence and higher-order cognitive-behavioral

recovery [19].

Figure 1: Proportion of a traumatic brain injury rehabilitation cohort
reaching the scale ceiling on FIM cognitive items versus FIM+FAM
higher-level cognitive and community items, illustrating the ceiling
effect that limits FIM sensitivity in higher-functioning survivors [13].

4. FIM scoring in stroke rehabilitation

In stroke populations without a dominant TBI-like

cognitive component, the FIM motor subscale predicts

discharge disposition, length of stay, and burden of care

well. Granger and colleagues found admission FIM motor

score among the strongest predictors of community

versus nursing-facility discharge, with discharge scores

correlating with caregiver assistance needed at home [20].

Oczkowski and Barreca showed itemized FIM profiles,

rather than the total score, are more useful for

individualized planning because they expose specific

problem domains, bathing and stair climbing in

particular, even in patients with high totals [21]. The

Copenhagen Stroke Study established that most motor

recovery after stroke occurs within the first 8-12 weeks,

with a smaller tail of later gains, shaping how discharge

FIM scores taken at variable post-stroke intervals should

be interpreted [22]. Heinemann and colleagues'

multivariate analysis found admission functional status,

age, and lesion side together explained a substantial share

of discharge outcome variance, with functional score
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contributing the largest single component [23].

Figure 2: Mean FIM motor score gain by rehabilitation care setting,
comparing intensive inpatient rehabilitation, standard inpatient
rehabilitation, and nonintensive home-based programs after stroke
[24,25].

Because stroke rehabilitation spans a range of settings and

intensities, Ozdemir and colleagues found patients in

intensive inpatient programs achieved significantly

greater FIM gains than comparable home-managed

patients after adjusting for baseline severity [24]. Kwakkel

and colleagues' randomized trial of training intensity

showed higher-intensity training produced measurably

greater functional gains within a fixed period, linking

FIM-scored improvement to a modifiable treatment

parameter [25]; their later work on upper-limb dexterity

recovery showed time since onset and initial paresis

severity jointly set the ceiling of achievable motor recovery

[26]. A broader synthesis integrated these findings into a

staged model of spontaneous recovery followed by a

variable, therapy-responsive plateau, against which serial

FIM scores should be interpreted rather than read as a

simple linear trend [27].

5. Comparison with the Barthel Index and
responsiveness to change

Table 2: Comparative properties of the FIM and the Barthel Index in
stroke rehabilitation populations [28,29,30].
Property FIM Barthel Index

Item count 18 10 (or 5-item
short form)

Captures
cognitive/communicative
deficit

Yes, dedicated
subscale

No

Administration burden Higher Lower

Property FIM Barthel Index

Responsiveness to inpatient
change

Comparable to
Barthel

Comparable to
FIM

Because the FIM was designed partly to remedy the

Barthel Index's insensitivity to cognitive impairment,

direct comparisons in stroke populations inform scoring

decisions. Hsueh and colleagues found the FIM and 5-

and 10-item Barthel Index versions showed broadly

similar reliability and validity for basic activities of daily

living, but only FIM cognitive items captured impairments

the Barthel-based measures missed, at the cost of longer

administration [28]. Van der Putten and colleagues found

the Barthel Index and FIM performed comparably in

detecting meaningful change during inpatient

rehabilitation, suggesting the simpler Barthel Index may

suffice where only basic self-care gains matter [29].

Wallace and colleagues found the method used to

quantify responsiveness materially affected which

instrument appeared superior for the FIM motor

component, a methodological caution against firm

conclusions drawn from a single responsiveness statistic

[30]. Segal and colleagues' interinstitutional study, in a

spinal cord injury sample, found individual FIM items

scored systematically differently between institutions

even when overall reliability appeared acceptable, a

caution for multi-site stroke and TBI research pooling FIM

data [31].

6. Rehabilitation intensity, care setting, and
outcome tracking

FIM scores are widely used to relate therapy delivered to

functional gains achieved, for both treatment planning

and program evaluation. Jette and colleagues found a

positive but not strictly linear relationship between

therapy minutes delivered and FIM-measured gain in

skilled nursing facilities, plateauing at higher intensities

and implying diminishing returns relevant to resource

allocation [32]. Turner-Stokes' synthesis of

multidisciplinary rehabilitation after acquired brain injury

concluded coordinated programs produce gains
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substantially exceeding natural recovery alone [33]. Grill

and Stucki's criterion-validity analysis situated FIM within

the International Classification of Functioning, Disability

and Health, finding FIM items map most directly onto the

activity domain and less onto participation, reinforcing

that FIM gains do not by themselves establish satisfactory

social and community participation [34]. Aggregate FIM

data collected through the Uniform Data System continue

to support national benchmarking of first-admission

rehabilitation outcomes across facilities [4].

7. Limitations and considerations for scoring
practice

Several limitations shape how FIM scores should be used

in stroke survivors with TBI-pattern disability. Ceiling

effects in the cognitive subscale mean a patient can score

near maximum while retaining important deficits in

executive function, insight, and social judgment, the

deficits most characteristic of frontal and diffuse TBI and

some frontal stroke syndromes [13]. Differential reliability

of motor versus cognitive items means a total-score

change driven mostly by motor recovery can mask

stagnant cognitive function, an asymmetry best checked

by examining subscale trajectories rather than the

aggregate score [6,7]. Item difficulty ordering shifts across

diagnostic groups, so a given total score does not carry an

identical meaning in pure TBI, pure stroke, and mixed

presentations [8]. Finally, because most foundational

validity work used trained raters in controlled inpatient

settings, scores collected later in recovery or by less

experienced raters carry more uncertainty than the

psychometric literature might suggest, a caution

reinforced by documented interinstitutional scoring

variability [31,12].

8. Conclusion

The FIM remains the most widely used and best-validated

instrument for tracking functional independence during

rehabilitation for both TBI and stroke, and its motor

subscale predicts discharge disposition and caregiver

burden with reasonable accuracy across both populations

[1,20]. Its cognitive subscale, a genuine improvement over

instruments such as the Barthel Index that omit cognitive

assessment entirely, shows ceiling effects and reduced

sensitivity in exactly the patients, those with frontal,

diffuse, or TBI-pattern injury, for whom cognitive and

behavioral recovery matters most [13,28]. For stroke

survivors with a substantial TBI component or TBI-like

cognitive-behavioral profile, scoring practice should favor

reporting motor and cognitive subscales separately,

interpret scores against the expected recovery time

course, and supplement them, where feasible, with

instruments such as the FIM+FAM or Disability Rating

Scale that extend measurement into higher-level cognitive

and community domains [27,18]. Used as one component

of a layered assessment strategy rather than a single

definitive score, FIM scoring continues to provide a

practical, reasonably reliable common language for

tracking recovery in this complex population [33,34].
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