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LAY ABSTRACT
After spinal cord injury, an important goal in rehabilita­
tion is to attain a high level of physical independence. In 
Sweden, no spinal cord injury-specific assessment tool 
to evaluate physical independence has previously been 
nationally available. This study presents the translation 
process and evaluation of the measurement properties 
of the Swedish version of the Spinal Cord Indepen­
dence Measure Self-Report (s-SCIM-SR) in a community  
rehabilitation setting. The translation process involved 
expert competence, including consumers, and resulted 
in minor cultural adaptations. The s-SCIM-SR was dis­
tributed online to 90 persons with chronic spinal cord 
injury. Overall, the s-SCIM-SR performed equally as well 
as the original version in terms of missing data, general 
agreement between items, and agreement between 2 
evaluation points. However, some problems were found 
in the subscale Respiration and sphincter manage­
ment. In conclusion, the s-SCIM-SR can be considered 
psychometrically sound and suitable to assess physical 
independence among persons with spinal cord injury in  
Swedish community settings. 

Objective: To describe data completeness, target­
ing and reliability of the Swedish version of the 
Spinal Cord Independence Measure Self-Report  
(s-SCIM-SR).
Design: Translation and reliability study.
Subjects: Programme participants (n = 48) and peer 
mentors (n = 42) with spinal cord injury enrolled 
in the INTERnational Project for the Evaluation of  
“activE Rehabilitation” (inter-PEER).
Methods: The translation process was based on 
guidelines/recommendations, and involved expert 
competence, including consumers. The s-SCIM-SR 
was distributed online, once for programme partici­
pants and twice for peer mentors.
Results: Sixty-nine individuals (77%) obtained a  
total score. Most missing data were found in the 
items Respiration and Using the toilet. Cronbach’s 
alpha for the full scale was 0.89, for Self-care 0.92, 
for Respiration and sphincter management 0.37 and 
for Mobility 0.86. The intraclass correlation coef­
ficient was excellent for all subscales and the full  
scale. Measures of variability showed high sensitiv­
ity to changes and Bland Altman analyses revealed 
no systematic changes between evaluation points.
Conclusion: These results support the data complete­
ness, targeting and reliability of the Swedish  
version of the SCIM-SR. However, some problems 
were found in the subscale Respiration and sphincter  
management. The s-SCIM-SR can be considered psy­
chometrically sound and suitable to assess physical 
independence among persons with spinal cord injury 
in Swedish community settings.
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tion; spinal cord injury.
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Sustaining a spinal cord injury (SCI) can be a life-
altering event, and often results in a variety of impair-

ments, activity limitations and participation restrictions. 
A major goal in rehabilitation after SCI is to attain a high 
level of physical independence. In order to assess the ef-

fectiveness of interventions and to monitor spontaneous 
improvements, valid and reliable measures are needed (1) 
to evaluate functioning and disability over time after SCI, 
in both inpatient and community rehabilitation settings.

The Spinal Cord Independence Measure (SCIM) 
(2) is a SCI-specific measurement of independence in 
daily activities, taking into account the time needed to 
perform the activities, the difficulty and the subjective 
value of tasks performed (3). The current third version 
comprises 19 items covering 3 domains of activities 
of daily living: self-care, respiration and sphincter 
management, and mobility (4); and has shown satis-
fying psychometric properties (4–6). The SCIM has 
been suggested to be the primary outcome measure 
of functional recovery after SCI (7). It was originally 
developed by Catz and co-workers as a clinician-
administered assessment based on observation (2), and 
is therefore time-consuming and resource intensive. 
For research purposes, the tool is often used as an in-
terview, resulting in slightly decreased precision due to 
variability between raters (8) and a general risk of the 
respondent to over- or under-rate their performance.

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2839&domain=pdf
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To overcome these barriers and facilitate data col-
lection in community settings, a self-report version 
was developed by Fekete et al. (9), the SCIM Self-
Report (SCIM-SR). Fekete et al. adapted the wording 
in SCIM III by using personal pronouns and avoiding 
or explaining technical terms. Several complex items 
were divided into simpler components and a scoring 
algorithm was developed to obtain consistency with 
SCIM III. Another separate and less widely-received 
attempt to develop a version of SCIM III for self-report 
use was performed by Michailidou et al. (10). This 
version included only simple grammatical adjustments 
without making adaptations that would facilitate self-
reporting (11). In Europe, the German (9), Spanish 
(12), and Italian (13) translations of the SCIM-SR have 
shown satisfying criterion validity compared with the 
clinician-administered versions. Neither SCIM-SR nor 
SCIM III have previously been nationally available in 
Swedish. Moreover, European versions of the SCIM-
SR have neither been evaluated for test-rest reliability 
nor tested in a community rehabilitation setting.

We recently initiated the INTERnational Project for 
the Evaluation of “activE Rehabilitation” (Inter-PEER) 
(14), a collaboration between an international team of 
researchers and the non-profit organizations using the 
Active Rehabilitation (AR) concept. AR is a community 
rehabilitation concept, based on the use of peer mentors 
as trainers and educators. Inter-PEER is a prospective 
cohort study with the primary aim to assess the effects 
of AR training programmes on community-dwelling 
individuals with SCI with regard to physical indepen-
dence, wheelchair skills, participation, life satisfaction, 
level of physical activity, resilience, and self-efficacy 
(14). As part of Inter-PEER, we translated and culturally 
adapted the SCIM-SR into Swedish (s-SCIM-SR). The 
aim of the present study is to describe the psychometric 
properties regarding data completeness, targeting and 
reliability of the s-SCIM-SR in a community setting.

METHODS

Spinal Cord Independence Measure Self-Report

Similar to the SCIM III, the SCIM-SR consists of 3 subscales: 
the Self-care subscale comprises items 1–4 (0–20 points), the 
Respiration and sphincter management subscale comprises 
items 5–8 (0–40 points), and the Mobility subscale comprises 
items 9–17 (0–40 points). The possible total score is 0–100, 
where 0 represents total assistance in all activities and 100 
represents maximal independence with no need for assistance 
or adaptive devices. The items are graded and weighted to 
capture the difficulty of performance, the subjective value 
of the activities and the time required (3). The Rick Hansen 
Institute developed a toolkit to improve scoring clarity and 
inter-rater reliability of the SCIM III (15). The SCIM III has 
shown good test-retest reliability and a Cronbach’s alpha of 
>0.70 for all subscales and 0.85 for the total scale (4). It is used 

both in research and clinical practice, and is sensitive to detect 
changes during primary rehabilitation (16). The SCIM-SR was 
developed by investigators familiar with the SCIM III and was 
scrutinized by external experts, such as the developer of the 
SCIM III and persons with SCI (9). Further details about the 
process can be found in Fekete et al. (9). 

Participants and data collection

The Inter-PEER commenced in Sweden in 2018 and includes 
participants in AR training programmes that last for a minimum 
of 7 days. The research project is designed to be fully integrated 
into the AR programmes (for details, see Divanoglou et al. (14)). 
All participants in the Swedish AR training programmes are 
invited to participate in the Inter-PEER, providing they meet 
the following inclusion criteria: (i) having a SCI (traumatic, 
non-traumatic, or congenital, e.g. spina bifida); (ii) being 16 
years or older; (iii) being able to comprehend and answer written  
questions in Swedish and (iv) being able to independently 
push a manual wheelchair for at least 25 m on an even surface 
(applicable for wheelchair users) (14).

Participants in Inter-PEER are invited to complete a battery of 
10 standardized assessments (including, for example, the s-SCIM-
SR and self-reported sociodemographic and injury characteristics) 
through an online survey, and wheelchair users are invited to 
perform a practical wheelchair skills test. The online survey was 
carried out at 3 specific evaluation points: on the first day of the 
programme (baseline), at the end of the programme, and 3 months 
afterwards. At the first and second evaluation points, a research 
assistant was available to clarify any issues when completing the 
online survey. Based on feedback during the pilot implementa-
tion of the Inter-PEER survey, and with the aim of reducing the 
complexity and time for survey completion, we chose to keep 
the format of the online questionnaire as simple as possible (14). 
Therefore, we removed any logic rules, such as making it man-
datory to answer specific questions, and applying jump-rules for 
items in bladder, bowel and mobility. The current study includes 
secondary analysis of the baseline data for all Swedish-speaking 
participants with SCI in Swedish AR programmes during 2018.

To enable a more thorough assessment of the s-SCIM-SR, 
all Swedish-speaking peer mentors with SCI who participated 
in AR training programmes during the period 2013–18 were 
invited to complete the baseline survey. To assess test-retest 
reliability, peer mentors were invited to complete the online 
survey twice, with a 1 or 2-week interval (T1 and T2). The peer 
mentors were all considered to have a stable level of function.

Ethics

The participants received both written and oral information 
about the study before enrolment, and provided written in-
formed consent to participate. The study protocol has been 
approved by the Swedish Ethical Review Authority (approval 
number 2018/313-31/5; 2019-01032), and the principles of the 
Declaration of Helsinki for research on humans were followed 
throughout the course of the research.

Translation process

The overall translation process for translating outcomes mea
sures used in the Inter-PEER is described in Divanoglou et 
al. (14). Fig. 1 describes the specific process for the s-SCIM-
SR. The developers of the SCIM-SR (9) were contacted, and  
provided permission for translation into Swedish. To ensure 
a high level of accuracy in linguistic translation and cultural 

www.medicaljournals.se/jrm
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adaptation, a process based on previously published guidelines 
and recommendations was used (12, 17–20), inspired by Fekete 
et al. (21) and Wahman et al. (22). 

Statistical analyses

Data completeness. It is important to determine the extent of 
missing data, as a sum score cannot be confidently estimated 
if there is a large amount of missing data (23). In addition, if 1 
item exhibits many missing values, there might be a problem 
with either the original item or the translated version (23). Data 
completeness for the s-SCIM-SR was evaluated by calculating 
the percentage of missing data for each item, for each subscale 
and for the total score at the first evaluation point.

Targeting. For the s-SCIM-SR, targeting was evaluated by 
examining score distributions, together with floor and ceiling 
effects. Floor and ceiling effects refer to the percentage of 

participants scoring the lowest and the highest possible score, 
respectively, and should not exceed 15% (23).

Reliability. Reliability refers to the extent to which a scale gives 
accurate and consistent results that are not a result of random 
error (23). Internal consistency reliability of the s-SCIM-SR 
was evaluated using the Cronbach’s alpha coefficient, for each 
subscale and for the full scale. Cronbach’s alpha should exceed 
0.70 for the scale to be considered internally consistent (23).

Test-retest reliability for the s-SCIM-SR was evaluated using 
3 types of analyses: the intraclass correlation coefficient (ICC), 
the percentage of agreement between the 2 evaluation points 
and the weighted kappa (23). ICC is a measure of the ratio of 
variability between individuals to the total variability (i.e. the 
variability between individuals and the measurement error). 
ICC was used to determine the agreement of the total score 
and the scores for each subscale between evaluation points. 
An ICC ≥ 0.75 represents excellent agreement. Unlike percen-

Fig. 1. Translation process of the Swedish version of the Spinal Cord Independence Measure Self-Report (s-SCIM-SR)

 

 

 

  

 

 

 

 

 

 

 

 

 

  

Version 1a 
Target language 

 

Version 1ab  
Target language 

Suggestions from professional translator 
are considered by the translators #1 and 

#2, and integrated into Version 2 

Translators #1 and #2 agree on one 
common version 

Version 2  
Target language 

 

Version 1b  
Target language 

 

Original English version 

Independent forward translation by 
translator #1* and translator #2** 

Version 3  
Target language 

 

1. Multidisciplinary expert committee 
members*** independently review 
Version 2, grade each item for 
language comparability and 
interpretation similarity on a 7-point 
scale. 

2. First author summarizes grades and 
comments for each item. 

3. Expert committee meeting to 
discuss and agree on the translation 
into Version 3. 

 

Two independent bilingual (Swedish 
and English) healthcare professionals 
with experience of SCI rehabilitation 
rate each item in terms of clarity and 
cultural adaptation. 

 

Version 4  
Target language –  

final version synthesized by 
expert committee 

 

*First author (SJ), MD, PhD in SCI rehabilitation 
** Experienced peer mentor with SCI (EN), 
communication officer 
Both translators are native Swedish speakers 
with proficiency in English 
 
 

 

***The independent translators, the professional 
translator, two physical therapists/PhD in SCI 
rehabilitation (AD, EBF), occupational 
therapist/PhD in SCI rehabilitation (UL), 
experienced physician and professor in 
Rehabilitation Medicine (RL) and experienced peer 
mentor with SCI (EB) 
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tage agreement, the weighted kappa coefficient determines the 
proportion of agreement beyond that expected by chance. A 
weighted kappa of 0 thus represents that the agreement is no 
better than chance, and a value of > 0.75 represents excellent 
agreement. Weighted kappa for each individual item was com-
puted by assigning quadratic weights. To evaluate whether there 
was a systematic error in scoring, we reviewed and compared 
the mean and median scores of all items where the weighted 
kappa was less than 0.60 (representing moderate agreement) 
and complete agreement less than 90%.

To assess the variability of the subscales and the full scale, 
the standard error of measurement (SEM) was calculated using 
the formula standard deviation (SD) (baseline) × √1–reliability 
(24). The SEM represents the limit for detecting a real change 
in a group of individuals. From the SEM, the smallest detectable 
difference (SDD), representing a real change for a single indi-
vidual, was calculated using the formula SEM × 1.96 × √2 (25).

To assess systematic changes of the mean in all subscales and 
the full scale between the evaluations points, Bland-Altman 
analyses (26) were performed including the mean difference (d), 
the 95% confidence interval (95% CI) around d and the limits 
of agreement (LOA). For no systematic difference between 
test occasions, the CI should include 0 (27). The LOA (ranging 
between d–1.96 × the standard deviation of the differences (s) 
and d + 1.96s) represents the interval within which 95% of the 
differences of the mean lie and can be used to illustrate the 
clinical importance of the differences (26).

RESULTS

Sociodemographics and injury characteristics

A total of 90 persons were included in the study, of 
whom 48 were programme participants and 42 peer 

mentors. All 48 Swedish speaking programme par-
ticipants (30 men, 63%) in the Swedish AR training 
programmes that took place during 2018 consented to 
Inter-PEER and were included in the current analysis 
(response rate 100%) (Table I). Their median age (IQR) 
was 44.5 years (30), and median time since injury (IQR) 
1 year (2). Of the 48 participants, 48% (n = 23) presented 
with paraplegia, 35% (n = 17) had a complete injury and 
77% (n = 37) had sustained a traumatic injury.

Out of 45 peer mentors meeting the inclusion crite-
ria, 42 completed the survey (31 men, 74%) and were 
included (response rate 93%). Their median age (IQR) 
was 38.5 years (18) and their median time since injury 
(IQR) was 10 years (9). In total, 76% (n = 32) presented 
with paraplegia, 50% (n = 21) had a complete injury 
and 88% (n = 37) had sustained a traumatic injury.

Swedish version of the Spinal Cord Independence 
Measure Self-Report
Translation process. The final translated version is 
shown in Appendix S11. Overall, there were no major 
disagreements between members of the expert com-
mittee. Items were in general easy to adapt to Swedish 
conditions. The major issues encountered during the 
process were: (i) the English term “assistance” can, 
in Swedish, refer to personal assistance provided by 
employed staff. Therefore, the committee agreed on 
using the more general Swedish term for “help” to avoid 
any misinterpretation; (ii) in the Mobility subscale, the 
expert committee agreed on adding the word “rollator” 
(i.e. 4-wheeled walker) to the Swedish version as this 
walking aid is very common in Sweden; (iii) for item 
9 (“How many of the following activities can you 
perform without assistance or electrical aids?”), the 
English version contains the activity “doing push-ups 
in wheelchair” which cannot be translated verbatim into 
Swedish. The expert committee therefore agreed on 
adding the clarification “for pressure relief” according 
to clinical practice in Sweden; (iv) for item 15 (“Going 
up and down stairs”), the expert committee discussed 
whether the scoring referred to managing stairs in 
general (e.g. using a wheelchair) or to managing stairs 
on foot. After consulting the Toolkit for SCIM III (15), 
which confirmed that the scoring refers to managing 
stairs on foot, it was decided to use the Swedish term for 
walking instead of the Swedish equivalent to “going up 
and down stairs” to ensure comprehensibility. The 2 in-
dependent bilingual healthcare professionals perceived 
the level of clarity as equivalent to the English version. 
Furthermore, the cultural adaptation was perceived as 
very good and no major remarks were made.

Table I. Sociodemographic and injury characteristics of participants 
in Active Rehabilitation programmes and active peer mentors

Programme 
participants 
(n = 48)

Peer 
mentors 
(n = 42)

Total group 
(n = 90)

Sex, n (%)
  Men 30 (63) 31 (74) 61 (68)
  Women 18 (37) 11 (26) 29 (32)
Age, years, median (IQR) [min-max] 44.5 (30) 

[17–74]
38.5 (18) 
[21–61]

41 (22) 
[17–74]

Time since injury, years, median (IQR) 
[min–max]

1 (2) 
[0–37]

10 (9) 
[2–44]

4 (9) 
[0–44]

Cause of injurya, n (%)
  Traumatic 37 (77) 37 (88) 74 (82)
  Non-traumatic 10 (21) 5 (12) 15 (17)
Level of injury 
  Tetraplegia 25 (52) 10 (24) 35 (39)
  Paraplegia 23 (48) 32 (76) 55 (61)
Completeness of injuryb,c, n (%)
  Complete 17 (35) 21 (50) 38 (42)
  Incomplete 30 (63) 20 (48) 50 (56)
Education, n (%)
  Basic (9 years) 4 (8) 1 (2) 5 (6)
  Gymnasium (12 years) 21 (44) 16 (38) 37 (41)
  Post-gymnasium, non- tertiary 9 (19) 10 (24) 19 (21)
  Tertiary – Bachelor 5 (10) 6 (14) 11 (12)
  Post-graduate 9 (19) 9 (21) 18 (20)
aData are missing for one programme participant. 
bSelf-reported data. Complete: unable to feel and move any part of the body 
below injury level; Incomplete: able to feel and move any part of the body 
below injury level.
cData are missing for one programme participant and 1 peer mentor.

1https://doi.org/10.2340/16501977-2839
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Scoring. The mean (SD) [min–max] total score for 
programme participants was 61 (SD 19) [21–100], 
for peer mentors 68 (SD 15) [24–95] and for the total 
group 64 (18) [21–100] (Table II).
Data completeness. Forty-two out of 48 (88%) parti-
cipants of the AR training programmes had answered 
all items in the s-SCIM-SR and obtained a total score 
(Table III). In total, 6 participants had left 1 item blank 
(5 participants for item 5 (“I do not need a respiratory 
(tracheal) tube…”); response rate 90%, and 1 parti-
cipant for item 7(a) (“Bowel management; Do you 
need assistance with bowel management?”); response 
rate 98%. The response rates for all other items were 
100%. Missing data were hence found in the subscale 
Respiration and sphincter management with a response 
rate of 88%.

Twenty-seven out of 42 (64%) peer mentors answer
ed all items in the s-SCIM-SR at T1 (Table III). Most 
missing data were found in item 5 (“I do not need a 
respiratory (tracheal) tube…”) with a response rate of 
83%, and item 8 (“Using the toilet”) with a response 

rate of 76%. Missing data were hence found in the 
subscales Respiration and sphincter management 
and Mobility, with response rates of 67% and 93%, 
respectively.
Targeting. With regard to the programme participants, 
the subscales and the full scale spanned a large range 
of possible scores; the Self-care subscale ranged from 
2 to 20 (full range 0–20), the Respiration and sphincter 
management subscale ranged from 13 to 40 (full range 
0–40), the Mobility subscale ranged from 5 to 40 (full 
range 0–40) and the full scale ranged from 21 to 100 
(full range 0–100). No programme participant scored 
the lowest possible score on any subscale. Ceiling  
effects were noted in the Self-care subscale where 19% 
of the programme participants scored the highest pos-
sible score. For the other subscales and the full scale, 
2% of the programme participants scored the highest 
possible score.

With regard to the peer mentors, the Self-care subscale 
ranged from 2 to 20, the Respiration and sphincter man
agement subscale ranged from 16 to 39, the Mobility 

Table II. Scores on the Swedish version of the Spinal Cord Independence Measure Self-Report (s-SCIM-SR) in participants in Active 
Rehabilitation programmes and peer mentors

s-SCIM-SR

Participants (n = 48)
Mean (SD) median (IQR) 
[min–max]

Peer mentors (n = 42)
Mean (SD) median (IQR) 
[min–max]

Total group (n = 90)
Mean (SD) median (IQR) 
[min–max]

Self-care subscale (0–20) 15.7 (5.1) 18 (5) [2–20] (n = 48) 18.4 (3.1) 20 (2) [2–20] (n = 42) 16.9 (4.4) 18 (4) [2–20] (n = 90)
Respiration and sphincter management subscale (0–40) 26.6 (7.2) 26 (11) [13–40] 

(n = 42)
28.9 (5.6) 30 (8) [16–39] 
(n = 28)

27.5 (6.7) 28 (10) [13–40] 
(n = 70)

Mobility subscale (0–40) 18.5 (8.9) 16 (6) [5–40] (n = 48) 22.3 (7.6) 21 (4) [3–40] (n = 39) 20.2 (8.5) 19 (7) [3–40] (n = 87)
Total score (0–100) 60.7 (19.4) 62 (25) [21–100] 

(n = 42)
68.3 (14.8) 67 (10) [24–95] 
(n = 27)

63.6 (18.0) 65 (19) [21–100] 
(n = 69)

SD: standard deviation; IQR: interquartile range.

Table III. Valid and missing responses for all items in the Swedish version of the Spinal Cord Independence Measure Self-Report for 
participants in Active Rehabilitation programmes (baseline) and peer mentors (Τ1*)

Participants, n = 48 Peer Mentors, n = 42 Total group, n = 90

Valid, 
n

Missing, 
n (%)

Valid, 
n

Missing, n 
(%)

Valid, 
n

Missing, 
n (%)

Self-care subscale
Item 1 Eating and drinking 48 0 (0) 42 0 (0) 90 0 (0)
Item 2 Washing 48 0 (0) 42 0 (0) 90 0 (0)
Item 3 Dressing 48 0 (0) 42 0 (0) 90 0 (0)
Item 4 Grooming 48 0 (0) 42 0 (0) 90 0 (0)

Respiration and sphincter management subscale 
Item 5 Breathing 43 5 (10) 35 7 (17) 78 12 (13)
Item 6 Bladder management 48 0 (0) 39 3 (7) 87 3 (3)
Item 7 Bowel management 47 1 (2) 42 0 (0) 89 1 (1)
Item 8 Using the toilet 48 0 (0) 32 10 (24) 80 10 (17)

Mobility subscale
Item 9 Mobility in bed and action to prevent pressure sores 48 0 (0) 41 1 (2) 89 1 (1) 
Item 10 Transfers from the bed 48 0 (0) 41 1 (2) 89 1 (1)
Item 11 Transfers to the toilet/tub 48 0 (0) 41 1 (2) 89 1 (1)
Item 12 Moving indoors 48 0 (0) 42 0 (0) 90 0 (0)
Item 13 Moving moderate distances (10–100m) 48 0 (0) 42 0 (0) 90 0 (0)
Item 14 Moving outdoors (> 100m) 48 0 (0) 42 0 (0) 90 0 (0)
Item 15 Stairs 48 0 (0) 41 1 (2) 89 1 (1)
Item 16 Transfers from the wheelchair to the car 48 0 (0) 42 0 (0) 90 0 (0)
Item 17 Transfers from the floor to the wheelchair 48 0 (0) 42 0 (0) 90 0 (0)

*Τ1: first instance of completion.

J Rehabil Med 53, 2021
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subscale ranged from 3 to 40 and the full scale ranged 
from 24 to 95. No peer mentor scored the lowest possible 
score on any subscale. Ceiling effects were noted in the 
Self-care subscale where 52% of the peer mentors scored 
the highest possible score. For the Mobility subscale, 
5% scored the highest possible score.

Reliability
Internal consistency. With regard to the programme 
participants, the Cronbach’s alpha coefficient for 
the full scale was 0.88, for the Self-care subscale 

0.91, for the Respiration and sphincter management 
subscale 0.40 (where the alpha-value increased to 0.48 
when item 5 (“Respiration”) was deleted) and for the  
Mobility subscale 0.89 (Table IV).

With regard to the peer mentors, the Cronbach’s 
alpha coefficient for the full scale was 0.84, for the 
Self-care subscale 0.92, for the Respiration and sphinc
ter management subscale 0.27 (where the alpha-value 
increased to 0.50 when item 7 (“Bowel management”) 
was deleted) and for the Mobility subscale 0.81.

Test-retest reliability
Test-retest (Table V) was performed for peer mentors 
exclusively, and the ICC for the full scale was 0.98 
(n = 18), for the Self-care subscale 0.89 (n = 36), for the 
Respiration and sphincter management subscale 0.90 
(n = 20) and for the Mobility subscale 0.96 (n = 33). 
The lowest value for the weighted kappa was found in 
item 5 (“Breathing”): 0.47, and the highest in item 6b 
(“Bladder management, Intermittent catheterization”): 
1.00. In total, 11 items had a weighted kappa value of 
≥ 0.75. When comparing the mean and median score for 
each item for test and retest, none of the items reached 

Table IV. Internal consistency reliability of the Swedish version of 
the Spinal Cord Independence Measure Self-Report for participants 
in Active Rehabilitation programmes and peer mentors, as measured 
by the Cronbach’s alpha coefficient

Participants
Peer 
mentors Total group

Self-care (0–20) 0.91 (n = 48) 0.92 (n = 42) 0.92 (n = 90)
Respiration and sphincter 
management (0–40)

0.40 (n = 42)a 0.27 (n = 28)b 0.37 (n = 70)c

Mobility (0–40) 0.89 (n = 48) 0.81 (n = 39) 0.86 (n = 87)
Total (0–100) 0.88 (n = 42) 0.84 (n = 27) 0.89 (n = 59)

a0.48 if item 5–Breathing is deleted; 0.47 if item 7- Bowel management is 
deleted. b0.50 if item 7–Bowel management is deleted. c0.50 if item 7–Bowel 
management is deleted; 0.42 if item 5-Breathing is deleted.

Table V. Test-retest reliability of the Swedish version of the Spinal Cord Independence Measure Self-Report for peer mentors in Active 
Rehabilitation programmes, as measured by weighted kappa and % of complete agreement

Weighted 
kappa

% of complete agreement*

ICC (95% CI)
Complete 
agreement, %

Dif 1**, 
%

Dif 2**, 
%

Dif > 3**, 
%

Self-care subscale
Item 1 Eating and drinking 0.48 95 5
Item 2a Washing upper body and head 0.55 78 22
Item 2b Washing lower body 0.66 81 19
Item 3a Dressing upper body 0.84 97 3
Item 3b Dressing lower body 0.78 97 3
Item 4*** Grooming – 95 3 3
Item 5 Breathing 0.47 93 7
Self-care subscale Total 0.89 (0.79–0.95)

Respiration and sphincter management subscale
Item 6a Use of indwelling catheter 0.78 97 3
Item 6b Intermittent catheterization 1.00 100
Item 6c use of external drainage instruments 0.89 94 6
Item 7a Need for assistance with bowel management 0.48 74 26
Item 7b regularity of bowel movements 0.77 95 5
Item 7c Frequency of faecal incontinence 0.75 87 13
Item 8 Using the toilet 0.73 93 7
Respiration and sphincter management subscale Total 0.90 (0.76–0.96)

Mobility subscale
Item 9 Mobility in bed and action to prevent pressure sores*** – 97 3
Item 10 Transfers from the bed 0.55 92 8
Item 11 Transfers to the toilet/tub 0.57 81 19
Item 12 Moving indoors 0.71 76 8 3 14
Item 13 Moving moderate distances (10–100m) 0.81 84 8 8
Item 14 Moving outdoors (> 100 m) 0.93 92 5 3
Item 15 Stairs 0.79 80 17 3
Item 16 Transfers from the wheelchair to the car 0.72 89 11
Item 17 Transfers from the floor to the wheelchair 0.93 97 3
Mobility subscale Total 0.96 (0.92–0.98)
SCIM–SR Total 0.98 (0.95–0.99)

* Valid %. Missing values were not included when calculating the percentage. **Indicates the difference in intervals between the 2 ratings, e.g. Dif 1 indicates 
that the percent of respondents whose responses at T1 and T2 differed by 1 level in the ordinal scale for that item  ***Not possible to calculate due to lack of 
variability. ICC: intra-class correlation coefficient; 95% CI: 95% confidence interval.
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statistical significance, indicating no systematic error 
in the ratings.

Variability and systematic changes of the mean
The SEM and SDD for the full scale were 1.9 and 5.3, 
respectively (for all subscales, see Table VI). The ds 
for the full scale and all subscales were close to 0 and 
the 95% confidence interval included 0, indicating no 
systematic differences between the evaluation points. 
The LOA ranged between –7.55 and 6.43 for the total 
scale (for all subscales, see Table VI). In Fig. 2, the 
Bland Altman plot of the individual differences in the 
total score between the 2 evaluation points are plotted 
against the mean of the 2 evaluation points.

DISCUSSION

This study describes the translation and adaptation 
process of the Swedish version of the SCIM-SR and 

explores its psychometric properties (data complete-
ness, targeting and reliability) in a community setting. 
The translation process resulted in minor cultural 
adaptations to avoid misinterpretations. Generally, the 
s-SCIM-SR exhibited as good psychometric properties 
as the original version with high internal consistency, 
high test-retest reliability, high sensitivity to changes 
and no systematic changes between evaluation points. 
However, some problems were found in the subscale 
Respiration and sphincter management. The study 
included 90 persons with SCI: 48 participants and 42 
peer mentors in AR rehabilitation programmes and 
nearly 8 out of 10 (77%) answered all items.

Study participants and translation process
The sample size of 48 programme participants and 42 
peer mentors was in line with previous research (9, 
12, 13, 28) (n = 86–116), they had a broad range of 
age (17–74 years), time since injury (0–44 years) and 
severity of SCI, and presented with different levels of 
independence. This provided a solid ground for the 
testing process. The thorough translation process was 
performed according to guidelines (17–19). As the 
consumer perspective is a central part in developing 
and evaluating self-reported outcome measures, the 
translation process, and the manuscript preparation, 
comprised persons with SCI.

In self-reported outcome measures, items must be 
clear and easy to understand. As there is a lack of 
formal instructions for the SCIM III and SCIM-SR, 
and as the wording of the outcome measure is rather 

Table VI. Standard error of measurement (SEM), the smallest 
detectable difference (SDD), the mean difference between test 
occasions (d), 95% confidence interval (95% CI) of d and limits 
of agreement (LOA) for the Swedish version of the Spinal Cord 
Independence Measure Self-report for peer mentors in Active 
Rehabilitation programmes

SEM SDD d 95% CI LOA

Self-care (0–20) 0.54 1.50 –0.028 –0.38–0.33 –2.10–2.04
Respiration and sphincter 
management (0–40)

1.79 4.96 –0.50 –2.05–1.05 –7.00–6.00

Mobility (0–40) 1.39 3.85 –0.61 –1.51–0.30 –5.63–4.41
Total (0–100) 1.91 5.29 –0.56 –2.33–1.22 –7.55–6.43

SEM: SD (baseline) × √1-reliability. SDD: SEM × 1.96 × √2.

Fig. 2. Bland–Altman graph showing individual differences in the total score of the Swedish version of the Spinal Cord Independence Measure 
Self-Report (s-SCIM-SR) between evaluation points plotted against the individuals’ mean of the two evaluation points.

J Rehabil Med 53, 2021
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minimalistic, there is a risk of possible misunderstand
ings. During the translation process, 2 items related to 
different walking aids and stair management resulted 
in discussions. To avoid misinterpretation, the walking 
aid “rollator” (4-wheeled walker) was added to the 
Mobility section, and the scoring instructions regarding 
stair management were slightly modified to clarify that 
the item clearly refers to stair management on foot and 
not in a wheelchair (as highly skilled wheelchair users 
might manage some stairs). The toolkit developed by 
Rick Hansen Foundation, and approved by the deve-
loper of SCIM-III, is useful for also clarifying issues 
regarding the self-report version. However, as it is not 
directly connected with the outcome measure itself, it 
may not be easily located by clinical professionals or 
researchers. Refining instructions for SCIM has been 
suggested earlier by Ackerman et al. (16) and training 
of clinicians has been requested (29).

Data completeness and targeting
There were almost no missing data, except in the 
subscales regarding respiration and bowel and bladder 
management. Most missing data were found in items 
assessing respiration, where peer mentors reported 
missing data to the highest extent (17%, programme 
participants 10%). As three-quarters of peer mentors 
had a paraplegia there is a possibility that they did not 
experience any problems related to respiration and 
therefore may not have regarded the item as relevant. 
Furthermore, there might be general embarrassment 
to state problems regarding bowel and bladder issues, 
something that also has been recognized by Fekete 
et al. (9), who found most missing data in the blad-
der item (5%), followed by the dressing items (2%).  
Bonavita et al. (13) reported no missing data, and 
Aguilar Rodrigues et al. (12) did not report informa-
tion about missing data. As the present study involved 
data collection using an online survey in community 
settings (training programme for programme parti-
cipants and at home for peer mentors), whereas the 
other studies were conducted within clinical settings, 
the willingness to answer the questions might differ.

The item “Using the toilet” exhibited a particularly 
large difference in missing data between programme 
participants and peer mentors (0% and 24%, respec
tively). When scrutinizing the scoring options, it might 
be somewhat difficult to differentiate between the 
options “I do not need assistance but I need adaptive 
devices (e.g. bars) or a special setting (e.g. wheelchair 
accessible toilet)” (4 points) and “I do not need any 
assistance, adaptive devices or a special setting” (5 
points). A person might be independent in their own 
home without any adaptive devices or special setting, 
but in public areas he/she might need a wheelchair 

accessible toilet, as public toilets are generally not 
spacious enough to enter in a wheelchair. It is likely 
that peer mentors would have encountered problems 
with inaccessible public toilets to a greater extent than 
programme participants.

In general, peer mentors had more missing data 
than did programme participants. The engagement in 
answering the survey might be lower for persons who 
do not have any previous experience with the survey 
and who complete it on their own at home, compared 
with those who receive guidance. Moreover, programme 
participants had the possibility to ask questions if items 
were perceived as unclear, which might also have had 
an impact on the response rate. It is uncertain if this 
reflects a problem with online self-reported surveys in 
general or the s-SCIM-SR in particular.

In the total score, there were neither floor nor ceiling 
effects, but ceiling effects were noted in the Self-care 
subscale for both programme participants and peer 
mentors. This could possibly be explained by selec-
tion bias as persons with need of total assistance or 
those completely independent do not choose to join 
this kind of community rehabilitation programmes. 
Another possible explanation for ceiling effects in the 
Self-care subscale, is that persons with SCI in Sweden 
have access to comprehensive rehabilitation within 
public health care, and, in general, achieve a high level 
of self-care early after the injury. As a comparison, 
Ackerman et al. (16) did not report ceiling effects in 
the total scores, but in specific items in Respiration 
for all but persons with C1–C4 injuries, in Feeding 
and grooming for persons with C7–T12 injuries, and 
in Dressing upper body and some aspects of Mobility 
for persons with paraplegia. They included exclusively 
persons with motor complete injuries (American Spinal 
Injury Association Impairment Scale (AIS) A and B), 
compared with the current study, which included a 
more diverse group in terms of lesion completeness. 
Ceiling effects were also revealed in the Mobility 
subscale for peer mentors. This was expected, as peer 
mentors are required to be well-skilled. Therefore, we 
do not consider these latter ceiling effects as problem
atic for the outcome measure.

Reliability
Regarding internal consistency, the same pattern was 
revealed for both programme participants and peer  
mentors with lower Cronbach alpha values for  
Respiration and sphincter management (0.27 and 0.40, 
respectively compared with the other subscales with 
Cronbach’s alpha ≥ 0.81). This is in line with previous 
studies (28, 30, 31), suggesting that these items correlate 
poorly with each other. The findings are not surprising, 
as items assessing independence in very different do-

www.medicaljournals.se/jrm
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mains (respiration vs bladder and bowel management) 
are grouped together. In addition, the items assessing 
bowel management include questions about bowel 
movements and faecal incontinence, which are related 
to bowel functioning and not to independence.

Supporting the test-retest reliability, an ICC well 
over 0.75 (0.89–0.96) was shown for the 3 subscales 
(Self-care, Respiration and sphincter management, 
and Mobility). These results are in line with previous 
results (Glass et al. (28) > 0.84). However, the weighted 
kappa was ≥ 0.75 in only 11 out of 19 items. For items 
Eating and drinking (1a), Breathing (5), and Bowel 
management (7a), the weighted kappa was considered 
poor <0.5. Post-hoc analysis showed no signs of a 
systematic error. Overall, the translated scale seems to 
work well at a sub-scale and total sum level.

The SEM for the full scale was close to 2 points and 
between 0.5 and 1.8 points for the subscales. Moreover, 
the SDDs ranged from 1.5 to 5.3. These results indicate 
that the s-SCIM-SR should be sensitive enough to  
detect a change in physical independence; for example, 
following an intervention or over time, both within a 
group and for a single individual.

As shown in Table VI and Fig. 2, the mean differenc
es between the 2 evaluation points in the subscales 
and the full scale were small. In addition, 95% of the 
differences (represented by the LOA) lay within 14 
points. Considering the large range of possible scores 
(i.e. 0–100), the differences between evaluation points 
can be considered small.

Study limitations
This study has some limitations. First, as the study was 
performed in a community setting at the AR training 
programme, inevitably participants may be more mo-
tivated when it comes to rehabilitation than the general 
SCI population. Also, due to the inclusion criteria of 
the AR programmes and the Inter-PEER, persons with 
the most severe SCI (i.e. those using ventilators or 
full-time users of power wheelchair) were not includ
ed in this study. Nevertheless, participants did cover 
a broad range of SCIM scores, including rather low 
(minimum–maximum 21–100/100).

Secondly, the SCI characteristics of the participants 
were self-reported. However, all reported data regard
ing level and completeness of SCI were screened by a 
physiotherapist and found plausible. Self-reported SCI 
data have earlier been used in large surveys and shown 
to be consistent with medical records (32).

Thirdly, there were some missing data in the items 
Respiration, and Bladder and bowel management, 
mostly for peer mentors. Missing items can be due to 
for example challenging items either in the original 
version or the translated version. Nevertheless, we con-

sider the extent of missing data low enough to verify 
the reliability of the Swedish version of the SCIM-SR.

Conclusion
The results of this study support the data completeness, 
targeting and reliability of the Swedish version of the 
SCIM-SR. However, some problems were found in 
the subscale Respiration and sphincter management. 
The tool was translated through a rigorous, consumer-
involved process to ensure a high accuracy in linguistic 
translation and cultural adaptation. The s-SCIM-SR 
can be considered a psychometrically sound and suit
able outcome measure to assess physical independence 
among persons with SCI in Swedish community set-
tings. Well-founded self-reported measures save time 
and money in periods of restrained resources and 
enable a consumer-centred assessment when physical 
meetings are not possible.
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