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SCIM III (Spinal Cord Independence Measure version III):
reliability of assessment by interview and comparison with
assessment by observation

M Itzkovich1,2, H Shefler2, L Front2, R Gur-Pollack2, K Elkayam2, V Bluvshtein1,2, I Gelernter1 and A Catz1,2

Study design: Psychometric study.
Objectives: The objective of this study was to examine the reliability of the Spinal Cord Independence Measure III (SCIM III) by
interview and compare the findings with those of assessment by observation.
Setting: This study was conducted at Loewenstein Rehabilitation Hospital, Israel.
Methods: Thirty-five spinal cord lesion (SCL) patients who underwent rehabilitation at Loewenstein Rehabilitation Hospital
in Israel were assessed during the last week before discharge with SCIM III by observation and by interview. Nineteen of
the patients were also assessed by interview by a third rater to examine inter-rater reliability. Total agreement, kappa,
Bland–Altman plots and intraclass correlation (ICC) were used for comparison between interviewers and between interviews and
observations.
Results: Total agreement between the interviewers' scores and between interviews and observations was low to moderate (kappa
coefficient 0.11–0.80). Bland–Altman analysis revealed good agreement, with low mean difference for almost all SCIM III subscales
and total scores, between pairs of interviewers (bias −4.15, limits of agreement −22.51 to 14.19, for total score) and between
interviews and observations (bias 1.62, limits of agreement −20.55 to 23.81, for total score). ICC coefficients for the SCIM III
subscales and total scores were high (0.637–0.916).
Conclusion: The findings of this study support the reliability and validity of SCIM III by interview, which appears to be useful for
research of SCL patient groups. Individual scoring of SCIM III by interview, however, varied prominently between raters. Therefore,
SCIM III by interview should be used with caution for clinical purposes, probably by raters whose scoring deviation, in relation to
observation scores, is known.
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INTRODUCTION

The Spinal Cord Independence Measure (SCIM) is a scale for the
assessment of achievements of daily function of patients with spinal
cord lesions (SCLs). The third version (SCIM III) contains 19 tasks
organized in 3 subscales: self-care, respiration and sphincter manage-
ment, and mobility. The first and second versions of SCIM were
introduced following studies performed in Israel.1–3 The psychometric
properties of SCIM III were examined in a broad international
study.4,5 Further support for the reliability and validity of the scale
was provided by a multicenter study in the United States.6 Both
studies recruited large samples and demonstrated the usability of
SCIM III assessment by observation of patient performance. SCIM III
was recognized as the best available comprehensive SCL-specific
functional status measure.7,8 The instrument is widely used, and
many professionals who implemented SCIM III in their clinics have
provided positive feedback.
Many professionals, however, have showed interest in using the

scale by interview rather than by observation, despite a general
agreement that assessment by observation of patient performance is
more accurate than by interview or questionnaire. Each method,

however, has its advantages and disadvantages. Myers et al.9 stated that
performance tests represent an isolated instance of a given behavior
and may not reflect how a person carries out an activity usually.
Neither do they reflect adaptations that a person uses in everyday life.
At the same time, assessment by questionnaires or by interview may
raise difficulties and may not be suitable, for example, for patients with
cognitive deficits or for those who are illiterate.9

Functional assessment based on observation is considered to be
more objective, standardized and quantifiable than assessment by self-
report or by interview.9 Observation, however, is time-consuming and
applicable mainly to inpatient populations,10,11 whereas functional
assessment based on self-report and interview requires relatively few
resources, allows rapid data collection for research purposes and can
be useful in both inpatient and outpatient environments.12

A study comparing SCIM II assessments by interview and observa-
tion showed moderate-to-good reliability and acceptable results,
indicating that SCIM II can be used by interview.12 The ability to
use SCIM III by interview is particularly important, because SCIM III
is being used in many SCL units, some of which may lack optimal
conditions for observation.6 SCL patients may require life-long follow-
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up after discharge from rehabilitation hospital, and an interview
version of SCIM III can help professionals interacting with this
population to evaluate their functional status at home, in outpatient
clinics and other settings.
The present study examines the reliability of SCIM III assessment

by interview and compares it with SCIM III assessment by
observation.

METHODS

Participants
Thirty-five patients with SCL, who underwent rehabilitation for at least 1 month
at the spinal rehabilitation department of Loewenstein Rehabilitation Hospital
during the years 2008–2012, were included in the study (see Table 1 for patient
characteristics). Patients were assessed with SCIM III (Hebrew version) by
observation and by interview. Inclusion criteria were: SCL with American
Spinal Injury Assessment Impairment Scale grade of A, B, C or D, age 418
years, proficiency in understanding and speaking Hebrew, and no concomitant
impairment that might influence everyday function or verbal expression
(such as brain damage or mental disease).

Procedure
We started data collection following approval of the ethics committee of
Loewenstein Rehabilitation Hospital. Patients who met the study criteria were
interviewed with SCIM III during the last week before discharge. Interviewers
completed the regular SCIM III form according to their interpretation of the
patients' responses as patients were discussing each task with the interviewer.
All patients were interviewed in the course of the study by the same
occupational therapist (OT), and 19 patients were also interviewed by one of
two physiotherapists (PT), chosen randomly. The OT and PTs were experi-
enced in functional assessment of patients with SCL but were not part of the
team that treated the participants in the study and therefore were blind to the

patients' abilities and function in everyday life. During the same time interval,

patients were also assessed by one of the nurses who were caring for the patient

using SCIM III by observation. Each of the raters performed the assessment

independently and was blind to the scores of the other raters.

Data analysis
To assess the reliability of SCIM III by interview and to compare assessments by

interview and observation, we: (a) examined the total agreement and the

chance-corrected measure of agreement (unweighted kappa) for SCIM III tasks

between the scores of the two interviewers and between the interviews and the

observations, which were not continuous. The kappa values ranged between

0 (no agreement) and 1 (perfect agreement), and values of 0.6–1 were

considered acceptable;13 (b) used an Bland–Altman plot to evaluate the

agreement between interviewers and between interview and observation by

assessing the distribution of the mean difference between the compared SCIM

III subscales and total scores (mean differences, which are distributed mostly

between 0 and 2 s.d. of the mean (limits of agreement), are considered to

indicate acceptable agreement);14 and (c) examined the intraclass correlation

(ICC) of the scores of SCIM III subscales and total scores, as assessed by the

two interviewers or by interview and observation, which can be considered

continuous. ICC estimated the proportion of variability between patients within

the total variability in scores.15 ICC values4 0.6 indicated good agreement and

4 0.75 indicated excellent agreement.16 Data analysis was performed using

IBM SPSS Statistics for Windows, Version 19.0 (Armonk, NY, USA).

Statement of ethics. We certify that all applicable institutional and government
regulations concerning the ethical use of human volunteers were followed in

the course of this research.

RESULTS

Interview and observation SCIM III scores
The range of SCIM scores was 25–97 (mean 62.2) for the first
interviewer, 34–93 (mean 61.4) for the second interviewer and 39–95
(mean 64.1) for the observer.

Inter-rater reliability of SCIM III by interview
Total agreement between interviewers' scores was moderate for most
SCIM III tasks (32–100%), with kappa coefficient values of 0.11–0.80,
lowest for dressing, mobility in bed and mobility outdoors (detailed
values and confidence intervals in Table 2). However, in 100% of the
patients the SCIM III score difference between interviewers was only
one point in almost half the tasks (Table 2). Bland–Altman plots show
that the mean differences between interviewers' scores (bias) were very
small or near zero and that the limits of agreement (reflecting the
range of score difference between raters) were relatively low, with only
few outliers (Table 3, Figure 1). ICC coefficients of the SCIM III
subscales and total scores assessed by interview were high (0.88 for the
total SCIM III score; Table 3).

Comparison between assessment by interview and observation
Total agreement between OT scores by interview and observer scores
was low to moderate for most SCIM III tasks (17–100%), with kappa
coefficient values of 0.1–0.7, lowest for dressing and use of toilet
(detailed values and confidence intervals in Table 4). In 90–100% of
the patients, SCIM III score difference was only 1 point in almost half
the tasks (Table 4). Bland–Altman analyses comparing interview and
observation revealed low bias and limits of agreement, with a small
number of outliers (Table 3, Figure 2). The ICC coefficients of SCIM
III subscales and total scores, assessed by interview and observation,
were high (0.905 for the total SCIM III score; Table 3).

Table 1 Patient characteristics

Feature

All patients

(N=35),

n (%) or mean± s.d.

Patients interviewed

by 2 raters (N=19),

n (%) or mean± s.d.

Gender
Male 19 (54) 10 (53)

Female 16 (46) 9 (47)

Age (years) 62±15 62±13

Etiology
Traumatic 4 (11) 3 (16)

Non-traumatic 31 (89) 16 (84)

Level of injury
Tetraplegia 19 (54) 11 (58)

Paraplegia 16 (46) 8 (42)

AIS grade
A 3 (9) 1 (5)

B 0 (0) 0 (0)

C 12 (34) 9 (47)

D 20 (57) 9 (47)

First rehabilitation 25 (71) 15 (79)

Re-rehabilitation 10 (29) 4 (21)

Years from injury to assessment 3±7 3±8

Abbreviation: AIS, American Spinal Injury Assessment Impairment Scale.
The characteristics of the 19 patients interviewed by 2 raters were quite close to those of the
entire examined group.
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DISCUSSION

The findings of the present study, including the low mean differences
between the compared scores of the raters demonstrated by the
Bland–Altman analysis, the high ICC for pairs of interviewers and for
interviews and observations and the only one-point difference between
compared scores in almost half the tasks, support the reliability and
criterion validity of SCIM III by interview for the assessment of patient
groups. But the low-to-moderate total agreement between interviewers
and between interviews and observations indicates that SCIM III
interview scores may be frequently inaccurate in individual
assessments.
The lower total agreement in the current study than in the SCIM II

by interview study may be explained by several methodological
differences between the studies. In the present study, the sample used
to compare interviews with observations was larger (35 vs 28), but the

number of patients who were interviewed by two raters was smaller
(only 19 vs 28), the patients examined were older and most of the
patients had non-traumatic SCL. The most prominent difference
between the studies was in the raters’ disciplines: in the present study,
observations were conducted by a nurse, whereas in the SCIM II study
they were carried out by a multidisciplinary team, and in the present
study the interviews were conducted by an OT and PTs, whereas in
the SCIM II study they were conducted by two nurses.12

The SCIM II by interview study showed that variation between
individual assessments may be minimal when comparing the assess-
ments of raters of the same profession; the findings of the present
study show that interview assessments of the same patients by raters
from different disciplines may vary considerably.12 Similar differences
between scoring by professionals of different disciplines were found in
a study comparing observational SCIM II scores of a single nurse with

Table 2 Agreement between interviewers on the SCIM III scores for all tasks (n=19)

Task Total agreement (%) One-point difference agreement (%) Kappa coefficient 95% CI

Self-care
Feeding 74 100 0.489 0.154 to 0.824

Bathing upper body 74 100 0.202 −0.258 to 0.661

Bathing lower body 74 89 0.599 0.318 to 0.879

Dressing upper body 47 79 0.264 −0.066 to 0.593

Dressing lower body 42 89 0.272 0.048 to 0.494

Grooming 74 100 0.431 0.192 to 0.669

Respiration and sphincter management
Respiration 100 100

Sphincter management—bladder 53 53 0.434 0.200 to 0.666

Sphincter management—bowel 53 53 0.387 0.109 to 0.664

Use of toilet 47 95 0.294 −0.006 to 0.593

Mobility
Mobility in bed and sore prevention 42 42 0.111 −0.149 to 0.371

Transfers—bed/wheelchair 89 100 0.800 0.552 to 1.047

Transfers—wheelchair/toilet/tub 74 100 0.489 0.091 to 0.886

Mobility indoors 68 84 0.579 0.310 to 0.847

Mobility for moderate distances 63 79 0.535 0.270 to 0.799

Mobility outdoors 32 74 0.142 −0.097 to 0.382

Stair management 68 100 0.540 0.303 to 0.777

Transfers—wheelchair/car 74 100 0.548 0.234 to 0.861

Transfers—ground/wheelchair 95 100 0.771 0.345 to 1.196

Abbreviations: CI, confidence interval; SCIM III, Spinal Cord Independence Measure version III.
Total agreement and the chance-corrected measure of agreement (kappa) between interviewers' scores were low to moderate for most of SCIM III tasks, but in almost half the tasks the score
difference was only one point for all patients.

Table 3 Intraclass correlation (ICC) and Bland–Altman analysis, comparing interviewers (19 patients) and interviews with observations

(35 patients), for SCIM III subscales and total scores

SCIM III subscale
Patients interviewed by two raters (N=19) All patients (N=35)

ICC Bland–Altman analysis ICC Bland–Altman analysis

ICC coefficient 95% CI Bias LOA ICC coefficient 95% CI Bias LOA

Self-care 0.845 0.641–0.937 −0.26 (−4.92, 4.39) 0.842 0.687–0.920 −0.4 (−6.06, 5.26)

R&S 0.637 0.269–0.843 −2.78 (−17.58, 12) 0.819 0.642–0.909 1.22 (−11.79, 14.24)

Mobility 0.916 0.796–0.967 −1.1 (−8.69, 6.48) 0.908 0.818–0.954 0.8 (−10.11, 11.71)

Total SCIM 0.880 0.717–0.952 −4.15 (−22.51, 14.19) 0.905 0.811–0.952 1.62 (−20.55, 23.81)

Abbreviations: CI, confidence interval; LOA, limits of agreement; R&S, respiration and sphincter management, SCIM III, Spinal Cord Independence Measure version III.
The data indicate good to excellent agreement between the compared groups.
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Figure 1 Bland–Altman plots for the agreement between interviewers in SCIM III subscales and total scores. The mean differences are distributed mostly
between 0 and 2 s.d. of the mean (limits of agreement).

Table 4 Agreement between assessment by interview and by observation on SCIM III scores for all tasks (n=35)

Task Total agreement (%) One-point difference agreement (%) Kappa coefficient 95% CI

Self-care
Feeding 71 100 0.239 −0.031 to 0.509

Bathing upper body 63 100 0.132 −0.067 to 0.331

Bathing lower body 63 91 0.344 0.106 to 0.582

Dressing upper body 26 69 0.138 0.004 to 0.271

Dressing lower body 40 80 0.279 0.118 to 0.440

Grooming 74 91 0.158 −0.007 to 0.322

Respiration and sphincter management
Respiration 100 100

Sphincter management—bladder 46 46 0.341 0.151 to 0.530

Sphincter management—bowel 46 46 0.254 0.052 to 0.456

Use of toilet 17 77 0.032 −0.093 to 0.158

Mobility
Mobility in bed and sore prevention 60 60 0.254 0.032 to 0.476

Transfers—bed/wheelchair 77 97 0.569 0.333 to 0.804

Transfers—wheelchair/toilet/tub 69 100 0.457 0.211 to 0.702

Mobility indoors 77 83 0.701 0.519 to 0.883

Mobility for moderate distances 63 77 0.528 0.332 to 0.724

Mobility outdoors 20 54 0.105 −0.025 to 0.235

Stair management 50 79 0.298 0.081 to 0.514

Transfers—wheelchair/car 66 97 0.449 0.191 to 0.706

Transfers—ground/wheelchair 82 100 0.396 0.005 to 0.787

Abbreviations: CI, confidence interval; SCIM III, Spinal Cord Independence Measure version III.
Total agreement and the chance-corrected measure of agreement (kappa) between interview and observation scores were low to moderate for most of SCIM III tasks, but in almost half the tasks,
score difference was only one point for most of the patients.
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performance scored by a team. Despite the differences, the study
concluded that the scoring of a single nurse may prove reliable and
valid, if discrepancies are detected and corrected.17 It follows that
using interviewers whose scoring deviation is known to assess
individual patients can minimize inaccuracies in individual assess-
ments of SCIM III by interview. If a rater's interview scores, assessed
before the study, are consistently higher or lower than observation
scores, assessed close to the interview, it is possible to detect scoring
deviations, calculate their central value for each task and use it to
correct the task score.
The possibility of such correction, combined with the reliability and

validity found for group assessment and the use of the original (more
informative and previously validated) SCIM III form, make SCIM III
by interview a better option than the current self-reported SCIM III
versions for assessments of SCL patients' daily task performance. It is a
better option for individual assessments, because the correction of the
scoring deviation that can be applied to the interview version cannot
be applied to the self-reported versions of SCIM III, which have not
been tested for total agreement between raters, and the accuracy of
which in assessing the daily performance of individual SCL patients for
clinical purposes is therefore unknown.18–23 Both versions were found
reliable for group assessment, and the use of the original SCIM III
form in the interview version is an additional advantage of the
interview version, because it assesses some important tasks that the
self-reported SCIM III versions in current use fail to properly assess.
This applies, for example, to the bladder management item, which can
be assessed accurately in many patients instructed to follow their
bladder capacity and residual urine volume, either by measurements of
voided urine before and after intermittent catheterization or by
ultrasound examination, performed at the clinic from time to time.
Note that, in addition to its contribution to functional assessment,
inquiring routinely about bladder volumes during functional assess-
ment is of great importance for patient education and care.
The literature comparing assessment of SCL patients by interview

and observation is scarce. Young et al.24 compared interview and

observation assessments using the Functional Independence Measure
in elderly patients after hip fractures at discharge from postacute
rehabilitation. The authors also found adequate correlations in most
tasks, but correlation was poor in dressing lower body, grooming and
bladder management. By contrast, in the present study the poor
correlations were in mobility outdoors, dressing upper body and use
of toilet.24

It may be possible to improve the reliability of the interview by
using an adapted SCIM III form, in which questions have been
reformulated in interview style, to ensure that different interviewers
pose the questions in the same way. However, we preferred each
reviewer's interpretation to the regular SCIM III form, because
identical phrasing of the questions does not guarantee identical
understanding on the part of various patients and therefore does
not guarantee the validity of the scores. Indeed, interpretation by an
experienced professional may be necessary to ensure good under-
standing of the items and to obtain the most accurate and valid
answers.
The availability of suitable PTs for continuous participation in the

study was limited by the need to find raters who were experienced in
functional assessment of patients with SCL and who were not part of
the team that treated the participants (the latter was necessary to blind
interviewers to the patients' abilities and function during the inter-
view). This circumstance prolonged the study and resulted in a small
convenience sample, despite the relatively long study period. The small
sample, which included relatively old, many non-traumatic and
American Spinal Injury Assessment Impairment Scale grade D SCL
patients, is a drawback of the study and limits the generalizability of
the findings. The SCIM III criteria relevant for younger patients with
traumatic and severe SCL may be different from those relevant to the
majority of the study population, and therefore the findings may not
apply to younger patients. Finally, average time from injury was 3
years, and although it was less than a year for almost half the patients,
findings may not be applicable for the early acute phase following
traumatic SCL.

Figure 2 Bland–Altman plots for the agreement between interview and observation in SCIM III subscales and total scores. The mean differences are
distributed mostly between 0 and 2 s.d. of the mean (limits of agreement).
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CONCLUSION

Findings support the reliability and validity of SCIM III by interview,
which appears to be useful and more accurate than self-reported SCIM
III scores, for the assessment of daily performances in research of SCL
patient groups. However, individual scoring with SCIM III by inter-
view may vary prominently between raters; therefore, it should be used
cautiously in the assessment of individual SCL patients in clinical
settings, preferably by raters whose scoring deviation, in relation to
observational scores, is known.
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