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Abstract

Objective: To test the psychometric specifications of the Persian version of the Craig Handicap
Assessment and Reporting Technique (CHART) short form in an Iranian population. Design: Cross-
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sectional study. Subjects: Fifty-two individuals with a mean age of 49.3 years (SD 7.9, minimum 38 validity
years and maximum 80 years), who had chronic spinal cord lesions, were included in this study.
Most of them were paraplegic (88.5%) and unemployed (76.9%). Methods: Reliability (internal History

consistency) of the measure was examined by applying Cronbach’s alpha. In addition, validity
(construct) was tested by Pearson’s correlation. Results: Overall, the internal consistency of the
questionnaire was found to be satisfactory (Cronbach’s alpha 0.613). Regarding construct validity,
the minimum and maximum significant correlations were among Physical Component Summery
and Cognitive Independence (r=0.267, p<0.05), Vitality and Social Integration (r=—0.429,
p <0.01) respectively. Conclusion: By analyzing data regarding the psychometric specifications of
the Persian version of CHART, we can conclude that this version is a valid, reliable and unique
measure that can be used for spinal cord-injured individuals. As demonstrated in our preliminary
study, it is easy to be filled out and is not confusing.
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» Implications for Rehabilitation

» The Persian version of the CHART has been successfully validated.

« It can be used by those working specifically in the field of spinal cord injury and also more
generally.

« It will enable both initial assessment and follow-up for people in Persian-speaking areas of the
world.
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Introduction

Community reintegration is an indicator in measuring the quality
of life (QOL) of spinal cord—injured (SCI) individuals [1].
However, community reentry or reintegration of SCI individuals
is a concept that has not been greatly considered in past researches
despite its importance, although nowadays many researchers are
in favor of including it in their QOL assessments [1,2]. QOL is
related to personal relationships and social roles of the SCI
individual [3]. Recently, the World Health Organization (WHO)
model for disabilities has begun to focus more on ‘‘participation’’
including the social function of SCI people in their community
[4]. Many efforts have been made to create an effective and
relevant instrument for assessing SCI patients in their coping with
the community while they are newly experiencing a spinal cord
injury.
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Two SCI individuals in the same rehabilitation program can
have a different functional status. Their dissimilarity is not only in
their independency, but also in their success in social relations
(e.g. finding new friends), finding and keeping a job, being
productive and supporting themselves. As a result, the Craig
Handicap Assessment and Reporting Technique (CHART) has
been created to assess these factors. CHART can determine the
ability of disabled people to act as active members of their family
and communities. In addition, CHART can-illustrate how one’s
disability impacts social activities and can examine the effective-
ness of rehabilitation and other social issues in order to reintegrate
these patients in their communities. CHART [5,6] is an instru-
ment which measures six different aspects. It is the most widely
used questionnaire to assess community reintegration in SCI
persons and it has been recommended in a study by Wood-
Dauphinee et al. [1]. CHART has been evaluated extensively and
its psychometric features have been explored by  various
researchers. The test-retest reliability of the survey in SCI
persons was checked by Tozato et al. and it ranged from 0.53 to
1.00 [7]; however, Whiteneck et al. found it to be between 0.80
and 0.95. The reliability, as well as the validity, of CHART has
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also been examined and confirmed by Whiteneck et al. [8]. These
psychometric properties have been well supported by Hall et al. as
well [9]. Apart from this, Gontkovsky et al. found adequate to
excellent correlation between the Community Integration
Questionnaire (CIQ) and CHART total score as well as poor to
adequate correlation between CIQ and CHART domains [10]. In
Iran, such a study, which evaluates community reintegration in
SCI individuals, has not been done so far. As a result, we decided
to test the psychometric specifications of the Persian version of
CHART in an Iranian population.

Methods
Translation procedure

At first, in order to make the forward translation (the Persian
version) three health professionals who were bilingual in Persian
and English translated the original version of the CHART
(English transcript). Then, an English-speaking individual who
was not involved in the process of the validation retranslated this
version. In case of finding dissimilarities between the four
versions, it was then brought to a panel to make the provisional
Persian version. If there was a pivotal disagreement, then
retranslation of the original version was considered. Finally, to
test the comprehensibility of the preliminary Persian version and
to create the final version of the questionnaire, it was presented to
15 individuals with SCI [11]. There was no need to change the
final version of the translated questionnaire after this pilot study
was done (Figure 1).

Questionnaires
CHART

The CHART survey measures six different parts of social
function:

(1) Cognitive Independence

(2) Physical Independence

(3) Mobility

(4) Occupation

(5) Social Integration

(6) Economic Self-sufficiency

Every dimension can have a score range from 0 to 100 (lowest
to highest). Although the scores can be added together to obtain a
total score (the result of six dimensions), recently it has been
claimed that in the case of creating the total score, there would be
the risk of losing important information [9]. High scores
indicate a low level of dependency. The original long form of
CHART has 32 items; however, its short form consists of 19
questions. Nowadays, both forms are used by researchers around
the world.

For the purpose of cultural adaptation for the Economic Self-
sufficiency domain, reliable information about the poverty line
and Gross National Product (GNP) in an Iranian population is
lacking. As a result, we could not adjust this domain to our
community in order to be applied to our survey.

The SF-36 health survey

In order to test the convergent validity of CHART, the Persian
version of the SF-36 questionnaire, which has been shown to be
a valid measure in the Persian language, was administered to the
study participants [12]. This health survey, which was first
presented by Ware and Gandek in 1998, is a well-known
instrument for assessing the general health of people and it
consists of 36 items and 8 subscales: Physical Functioning (PF),
Social Functioning (SF), Vitality (VT), Role Emotional (RE),
Bodily Pain (BP), Role Physical (RP), Mental Health (MH) and
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General Health (GH). Each dimension can have a score from 0
to 100 (worst to best) [13-17].

Participants

We conducted this validation study of CHART on 52 veterans with
a chronic spinal cord injury as a result of the Iran—Iraq war (1980—
1988) in the Janbazan Clinic of Mashhad, in the northeast of Iran.
Patients voluntarily participated in the study and all signed consent
forms. The study was approved by the research committee of
Mashhad University of Medical Sciences, Mashhad, Iran.

Psychometric testing
Reliability

Internal consistency. Internal consistency of the survey was
measured after analyzing Cronbach’s coefficient alpha [13]. The
lowest acceptable level was considered to be 0.4 or more [13].

Floor and ceiling effects. These effects are the determinant
factors that have a negative influence on the reliability of the
survey and show inability of the instrument in distinguishing the
minimum or maximum possible scores. They limit the compe-
tency for evaluating outcomes [16]. In the present study, if more
than 15% of the scores of each dimension of the questionnaire
were between 0-5 and 95-100, then the floor and ceiling effect
was presumed to occur respectively [15].

Validity
Construct validity (convergent and divergent validity)

Validity of the survey was assessed using convergent analysis.
This test was applied to discover the extent of the correlation
between the components of SF-36 and CHART. On the other
hand, it was expected that CHART, due to its type of
questions, would show a divergent validity with SF-36, as we
did not expect that CHART should be totally correlated to the
latter. Pearson’s correlation coefficient (p) computed between
CHART and SF-36. It was expected that Physical
Independency and Mobility and Occupation, which are related
to physical function (PF, RP, BP, GH, Physical Component
Summery (PCS)), would correlate more with the items of SF-
36; whereas, the Cognitive and Social Integration subscales
would correlate higher with mental components (VT, SF, RE,
MH, Mental Component Summery (MCS)). When we talk
about the convergent validity, a desirable result would be
a moderate correlation between the two instruments
(0.40<r<0.70) [16].

Statistical analyses

Student’s r-test was used for the purpose of group differences.
Statistically significant p was considered to be less than 0.05. All
needed statistical analysis of the survey was computed by SPSS
16.0 software (SPSS Inc., Chicago, IL) that was initially validated
by Ware and Sherbourne in California in 1992 [17].

Results

Initially we invited veterans with long-term spinal cord injuries
(23-31 years since they first acquired their injury from the Iran—
Iraq war), who have been living in Khorasan Razavi, the
northeastern province of Iran. Fifty-two veterans with chronic
SCI filled out the CHART and the SF-36 questionnaires. All of
them were male with a war-related spinal cord injury from the Iran—
Iraq war. The mean age of the individuals was 49.3 years
(SD=7.9). Their age was between 38 and 80 years. Most of
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Table 1. Demographic data.

Disabil Rehabil, 2013; 35(22): 1909-1914

Table 3. Descriptive statistics in SF-36.

Item Levels N (%) Subscale Range (0-100) Mean (SD)
Neurologic classification at ~ Paraplegia 46 (88.5) PF 0-90 214 (23.2)
discharge from Tetraplegia 6 (11.5) RP 0-100 48.1 (40.8)
rehabilitation BP 0-100 36.9 (24.6)
Educational level when Less than high school 33 (63.4) GH 10-97 53.0 (22.3)
injured High school 15 (28.8) VT >-100 62.8 (24.2)
More than high school 4 (7.8) SF 0-100 61.6 (24.2)
. . . RE 0-100 50.0 (43.0)
Change in their education Unchanged 26 (50.0) MH 20-100 64.4 (18.8)
status High school 14 (27.0) PCS 17-51 30'5 ® 1')
More than high school 12 (23.0) MCS 27-70 50:0 (1'].3)
Employment level at the Unemployed/Retired 40 (76.9)
time of interview Student 2 (3.8)
Teacher 1 (1.9) Table 4. Internal consistency of the CHART.
Employee 9 (17.4)
Mobility Using electric wheelchair 6 (11.5) Corrected item — Cronbach’s alpha
Using Ir}anual wheelchair 41 (78.9)  rems total correlation if item deleted
Walk with crutches or cane 3 (5.8)
Walk without assistance 2 (3.8) Physical Independence 0.385 0.512
Mobility 0.236 0.580
Occupation 0.293 0.571
Cognitive Independence 0.562 0.435
Social Integration 0.351 0.540
Table 2. Absolute values of CHART and comparison with another study [10].
Current study (n=52) Gontkovsky et al. (n=28)
Variables Range Mean (SD) Floor (%) Ceiling (%) Range Mean (SD) P
Physical Independence 4-100 55.8(38.0) 28.8%* 15.3%* 4-100 47.0 (44.2) 0.89
Cognitive Independence 0-100 48.9(23.5) 1.9 3.8 0-100 66.5 (36.4) 0.026*
Mobility 0-100 67.9(25.3) 1.9 19.1%* 17-100 69.6 (30.7) 0.803
Occupation 0-100 39.5(36.1) 15.3%%* 19.2%% 0-100 38.3 (39.4) 0.894
Social Integration 38-100 80.2(19.6) 0 69.2%%* 0-100 72.8 (35.2) 0.229
Economic Self-sufficiency - - - - 0-100 38.4 (33.2) -

*Significant at the 0.05 level.
**Significant floor or ceiling effect.

them (88.5%) were paraplegic (88.5%) and unemployed (76.9%)
(Table 1).

Apart from this, absolute values of CHART and the maximum
and minimum scores, which were obtained by the patients, were
calculated. Cognitive Independence was the only component that
showed an acceptable correlation. Comparison of these scores
was also done in a study by Gontkovsky et al. in patients with
chronic SCI [10] (Table 2).

The t-test in the two studies revealed that among the five
domains that we compared, our findings only in Cognitive
Independence were different (p <0.05) and in the remaining four
domains we had similar results. SF-36 scores of patients were also
computed (Table 3).

Reliability (internal consistency)

Totally, internal consistency was found to be satisfactory
(Cronbach’s alpha=0.613). The internal consistency of the five
domains of CHART is presented in Table 4. Just one scale
(Cognitive Independence) exceeded the lowest level of the
internal consistency of 0.4. Generally, maximum and minimum
total correlations were related to Cognitive Independence and
Mobility, respectively.

Inter-correlation matrix between different domains of CHART
was also done to find the dependency between various aspects
within its subscales. The test yielded a highly significant correl-
ation between Cognitive and Physical Independence (r=0.553,
p<0.01). Table 5 has more information regarding the findings.

Validity (construct validity)

For the purpose of finding the dependency between different
domains of CHART and SF-36, Pearson product-moment
correlation coefficient was applied (Table 6). The minimum and
maximum significant correlations were among PCS and
Cognitive Independence (r=0.267, p<0.05), VT and Social
Integration (r=—0.429, p<0.01), respectively.

Discussion

In agreement with the study of Gontkovsky et al. [10], we had
similar results for the four domains of CHART. The only
dimension that showed a difference was Cognitive Independence.
The possible explanation for that could be the difference between
the levels of education between patients, as in a person with a
higher level of education we could expect decision-making and
similar issues to be done more independently. A difference
between our case series and Gontkovsky et al.’s study is that 100%
of our SCI patients were male and in the latter study about 20% of
SCI cases were women [10]. However, this finding needs more
exploration in the future.

Reliability (internal consistency)

Cronbach’s coefficient alpha examination revealed an acceptable
internal consistency for the survey in general. In addition, the
deletion of one score between the five domains did not result in a
Cronbach’s alpha <0.435. Among Mobility, Occupation, Social
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Table 5. Inter-correlation matrix of the CHART subscales.

Physical Cognitive
Variables Independence Mobility Occupation Independence
Mobility r¥ 0.154
p*t 0275
Occupation r¥ 0.130 0.099
p¥* 0360 0.486
Cognitive r¥ 0.553%%* 0.201 0.366%**
Independence p** 0.000 0.153 0.008
Social r* 0.243 0.251 0.268 0.139
Integration pEF 0.082 0.073 0.055 0.324

*Pearson’s correlation of coefficient.
**Two-tailed p value.
*#*Correlation is significant at the 0.01 level (two-tailed).

Table 6. The Pearson correlation between CHART and SF-36.

CHART

Physical Cognitive Social

SF-36 Independence Mobility Occupation Independence Integration
PF ¥ 0.032 0.134 0.263 0.263 0.209
pr* 0.821 0.343 0.060 0.059 0.136
RP ¥ 0.139 0.322%*%%  (.173 0.208 0.086
pF* 0.327 0.020 0.221 0.140 0.546
BP ¥ 0.198 0.095 0.026 0.064 0.062
pEE 0.158 0.503 0.855 0.651 0.664
GH r* —-0.177  —0.175 0.057 —0.135 —0.243
pr* 0.210 0.215 0.690 0.340 0.083

vT r* —0.211 0.139 0.057 —0.114 —0.4297% %
p¥ 0.133 0.324 0.689 0.420 0.002

SF r* 0.005 0.215 0.021 —0.061 0.287%%*
pEE 0.971 0.126 0.880 0.670 0.039
RE  r* —0.116 0.099 0.162 —0.034 0.078
pr* 0.411 0.483 0.250 0.814 0.582
MH r* —0.175 0.160 0.024 —0.148 —0.213
pF* 0214 0.257 0.868 0.294 0.129
PCS r* 0.189 0.145 0.203 0.276**%*  0.116
pEE 0.181 0.304 0.149 0.047 0.415
MCS r* —0.220 0.129 0.030 —0.209 —0.129
pEF 0.117 0.363 0.831 0.138 0.361

*Pearson’s correlation of coefficient.

**Two-tailed p value.

***Correlation is significant at the 0.05 level (two-tailed).
*#**Correlation is significant at the 0.01 level (two-tailed).

Integration, Physical Independence and Cognitive Independence
dimensions, just Cognitive Independence showed an acceptable
correlation (Cronbach’s alpha>0.40). This means that Mobility,
Occupation, Social Integration and Physical Independence scales
have a poor relation with each other and with Cognitive
Independence. This suggests that these domains need to offer
specific types of questions solely related to them. Moreover, the
items that are related to Cognitive Independence overlapped with
other questions in the questionnaire, indicating that this particular
scale is not as unique as other domains.

The assessment of the floor and ceiling effects revealed a
ceiling effect in four out of five domains; whereas, the latter was
shown to be in two dimensions. This finding has been confirmed
by the study of Hall et al. [9] who discovered that in chronic
SCI patients the R-CHART has marked ceiling effects that
affected 25-81% of patients [18]. These prominent ceiling

The Persian version of CHART short form 1913

effects may be related to the design of the questions. For
example, the physical independency of the patients was just
examined by asking about the hours of receiving help from a
nurse that most of the patients may have not needed as many of
them have become adapted to their problem after a long period.
Similarly, Social Integration was evaluated by asking about the
number of people that the patient is living with or the frequency
of seeing outsiders. These types of questions may be a result of
the prominent ceiling effects which may need further examin-
ation in future studies.

Validity

Based on the analysis of Pearson’s correlation between variables
of CHART and SF-36, we can conclude that generally these
instruments are fairly correlated to each other, as the purpose for
designing the CHART questionnaire is to create a new measure to
assess community reintegration. Besides this, CHART has shown
adequate correlation with more specific measures for community
re-entry (CIQ) [10]. In addition, we saw the highest correlation
values for Mobility, Social Integration and Cognitive
Independence. Another explanation can be better access to private
residential places instead of living with parents or relatives. In
addition, due to better support, which they received from various
sources, they had less contact with strangers (questions 12—17 in
the CHART survey).

Another finding confirmed that the convergent validity was the
positive significant correlation between physical components of
the questionnaires (RP and Mobility). Moreover, the same
occurred for the Social domains.

By a brief review of the Cognitive Independence items, we
have assumed that related questions have higher coherence with
the Physical Independence domain (within CHART). Pearson’s
correlation matrix confirmed this hypothesis by showing these
results (r=0.553, p<0.01). Similarly, a positive significant
correlation was yielded between PCS (SF-36) and Cognitive
Independence (CHART) dimensions.

As mentioned before, due to the lack of sufficient data
regarding the poverty line in the Iranian population, we could not
modify the Economic Self-sufficiency scale of CHART according
to the different economic and GNP situations in our population.
We hope that in the future with enough information we will be
able to evaluate this domain as well.

In conclusion, by analyzing data regarding the psychometric
characteristics of the Persian version of CHART, we have
concluded that this version is a valid, reliable and unique measure
that can be used for SCI people because of its ease in filling it out
and its comprehensibility. Unfortunately, one of the limitations of
the study was the lack of variety in the sex of the participants
since all of them were male.
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