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Abstract: Reliability and validity of the Japanese-translated version of the Swedish Demand-Con-
trol-Support Questionnaire (J-DCSQ) was examined. The subjects comprised 212 women working
in nursery schools. The 17-item J-DCSQ consists of three subscales: psychological demands (PD),
decision latitude (DL), and social support (SS). With regard to reliability, one-week test-retest reli-
ability and internal consistency were proved at a sufficient level. Weighted kappa coefficients were
near or greater than 0.60 for all items. Intraclass correlation coefficients were greater than 0.80 for
all subscales. Cronbach’s alphas (mean inter-item correlation) were 0.64 (0.26), 0.63 (0.22), and 0.86
(0.50) for PD, DL, and SS respectively. The scaling and concurrent validity was also established at
a satisfactory level. Ceiling or floor effects were not found for any subscales. The J-DCSQ helped
us obtain accurate estimates on extreme response distribution. By using the Japanese version of the
Job Content Questionnaire for comparison, Spearman’s correlation coefficients were estimated to
be 0.74, 0.60, and 0.59 for PD, DL, and SS respectively. In contrast, the factorial validity was not
shown as originally hypothesized. Factor analysis did not reveal that PD and DL were definitely
separated. In addition, both a PD item and a DL item indicated low factor loadings. In conclusion,
the present findings exhibited sufficient reliability of the J-DCSQ, while further studies are needed
to establish its validity.

Key words: Demand-Control-Support Questionnaire, Job Demand-Control-Support model, Psychosocial
work environment, Reliability, Validity, Japan

Introduction

Psychosocial work environment is now regarded as an
important occupational health problem because of its im-
pact on personal well-being and its worksite effects such
as decreased productivity". The Job Demand-Control-Sup-
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port (DCS) model? is a representative concept in examin-
ing the interaction between psychosocial work environ-
ment and occupational stress responses. The DCS model
focuses on job task profiles and measures the following 3
uncorrelated components: psychological demands (PD),
decision latitude (DL), and social support (SS). PD was
originally assumed to evaluate quantitative and conflicting
demands of work. DL includes decision authority and skill
utilization for a task. SS—helpful social interaction in the
workplace—is supposed to buffer the effects of a harmful
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psychosocial work environment. In order to assess psycho-
social work environment on the basis of the DCS model,
the Job Content Questionnaire (JCQ)? has served as a de
facto standard. The questionnaire has been translated into
many languages, including Japanese® .

The Demand-Control-Support Questionnaire (DCSQ)
was developed as a shortened and modified version of the
JCQ and has been used in a number of epidemiological
studies® ¥, Although the DCSQ is available in Swedish,
English, and other languages, it has not yet been translated
into Japanese. Some differences exist between the JCQ
and the DCSQ. First, the DCSQ has a smaller number of
items than the JCQ (17 vs. 22), possibly enabling easier
usability. Second, the DSCQ contains 4 frequency-based
response options for evaluating PD and DL (interval
scale: ‘often’, ‘sometimes’, ‘occasionally’, and ‘never or
hardly”), while the JCQ contains response options in the
agree-disagree format (nominal scale: ‘strongly agree’,
‘agree’, ‘disagree’, and ‘strongly disagree’). This means
that, compared to the JCQ, the DCSQ has simpler and
more satisfactory response options with unidimensional
frequency: zero to positive. Meanwhile, the JCQ also has 4
response options, regardless of the bidimensional direction
(agree or disagree; positive or negative) and the intensity
(strongly or not)'¥. Finally, regarding SS, the DCSQ items
are oriented towards the atmosphere at the workplace.
On the other hand, the JCQ items are more objective and
instrumental in nature®. Therefore, the reliability and
validity of the JCQ may not be applicable to the DCSQ.
A limited number of studies have reported on the internal
consistency™ & 8 113 test-retest reliability”, and factorial
validity® '? of the DCSQ.

The relationship between the DCSQ subscales and
person-related outcomes have been reported by the fol-
lowing studies” > 1. A cross-sectional study investigated
the relationships among work-related psychosocial
factors, worries about work conditions, and musculoskel-
etal disorders”). Increased psychological demands and
decreased social support were significantly associated
with neck-shoulder complaints and activity limitation”.
Another study indicated that anxiety and depression levels
increased with increasing demands and decreasing control
and support scores'?.

Therefore, the aim of this study was to develop the Jap-
anese translated version of DCSQ (J-DCSQ) and examine
its reliability and validity.
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Subjects and Methods

This study was approved by the Ethical Review Board
of Fujita Health University School of Medicine.

Subjects and Procedure

Voluntary participants were enrolled from 19 nursery
schools in Nagoya, Japan. Nursery schools are care facili-
ties for children aged 0—6 years whose parents work dur-
ing the day. The participants were required to fill in self-
administered questionnaires twice at an interval of 1 week.
The 1st questionnaire included the J-DCSQ (1st J-DCSQ),
Japanese version of the JCQ (J-JCQ)>?#, and demographic
variables. The 2nd questionnaire contained only the J-
DCSQ (2nd J-DCSQ). Of the 356 participants who gave
informed consent, 269 (76%) responded to the question-
naires and sent back. After excluding 30 (8%) women who
did not respond to the J-DCSQ and/or J-JCQ, 26 (7%)
men, and one unknown respondent, we analysed the data
from 212 (60%) women. The reason was that, compared to
women (212 (60%), fewer men (26 (7%)) were available
for analysis. The study’s confidentiality was indicated in
the documents given to the subjects. The characteristics of
the subjects are shown in Table 1.

Study Variables
J-DCSQ (see Appendix)

The authors developed the J-DCSQ using the following
process in order to ensure its content validity. One of the
authors (Yuichiro Ono) translated the English- and Swed-
ish-DCSQ into Japanese, which was followed by back-
translation into English by an independent professional
translator. The authors sent these works to Dr. Theorell,
the inventor of the DCSQ, for a review. Additional altera-
tions were made in response to his comments.

The J-DCSQ consists of the following 3 subscales:
PD (assessed with 5 items), DL (6 items), and SS (6
items). DL includes decision authority (DA: 2 items) and
skill discretion (SD: 4 items). For PD and DL items, the
respondents chose 1 of the following 4 frequency-based
options: ‘often’, ‘sometimes’, ‘occasionally’, and ‘never
or hardly ever’ (scored as 4, 3, 2, and 1, respectively). For
each SS item, the following options are offered as possible
responses: ‘completely true’, ‘true to some extent’, ‘slightly
untrue’, and ‘completely untrue’ (scored as 4, 3, 2, and 1,
respectively). Subscale scores equal the sum of the scores
of the relevant items. Moreover, the scores are reverse-
scored for the PD item number 4 ‘enough time’ and DL
item number 9 ‘repetitive work’ when calculating the sub-

Industrial Health 2012, 50, 467—475



RELIABILITY AND VALIDITY OF THE J-DCSQ

Table 1. Characteristics of the subjects

(n=12)

Variable n %

Age
2029 72 34
30-39 36 17
40-49 54 25
50-59 46 22
60—69 4 2

Occupation
Nursery teacher 175 83
Cook 31 15
Nurse 5 2
No response 1

Working hours per week

4-39 92 43
40-56 94 44
No response 26 12
Years of employment

0-9 11 s2
10-19 29 14
20-29 44 21
30-39 19 9
No response 8

Employment status

Permanent staff 158 75
Temporary staff 51 24
No response 2 1

scale scores. The reverse-score item for the DA of the JCQ
was not adopted for the DCSQ. The non-adoption sum-
marized the items and briefed the scale would contribute
to reduce the necessary answering time. Greater subscale
scores indicate higher levels of PD, DL, and SS.

J-ICQ

For the evaluation of the concurrent validity of the J-
DCSQ, the J-JCQ** was introduced as an established
comparison for evaluating the psychosocial work environ-
ment based on the DCS model. Similar to the J-DCSQ, the
J-JCQ consists of the following 3 subscales: PD (5 items),
DL (9 items), and SS (8 items). Responses to all items are
in the agree-disagree format: ‘strongly agree’, ‘agree’,
‘disagree’, and ‘strongly disagree’. The scoring formulae,
reliability, and validity were established™ ®. As in the J-
DCSQ, higher subscale scores indicate greater levels of
PD, DL, and SS.

Demographic Variables
The demographic variables included age and oc-
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cupational conditions. For occupational conditions, the
subjects reported their occupations (nursery teacher, cook,
or nurse), the average number of hours they worked per
week, and the number of years they had been working for
the nursery school (Table 1).

Statistical methods for evaluating reliability and validity
of the J-DCSQ

Reliability was evaluated with 1-week test-retest reli-
ability and internal consistency. The authors calculated
weighted kappa and intraclass correlation coefficients for
the assessment of 1-week test-retest reliability using the
data from the 1st and 2nd J-DCSQ. The weighted kappa
method was adopted to measure the degree of agreement
in each item score. Intraclass correlation was examined to
determine the extent to which each subscale score agreed.
Internal consistency was examined with Cronbach’s alpha,
using the data of the 1st J-DCSQ.

With regard to validity, we examined scaling, concur-
rent, and factorial validity. For evaluating the scaling
validity, the ceiling and floor effects were examined for
each subscale of the 1st J-DCSQ. The judgment condi-
tion was whether the values of mean added/subtracted
standard deviations were within theoretically possible
ranges, which were 5-20, 6-24, and 624 for PD, DL, and
SS respectively. To evaluate concurrent validity, Spear-
man’s correlation coefficients were calculated between the
commensurate subscale scores of the 1st J-DCSQ and the
J-JCQ. For the assessment of factorial validity, the explor-
atory factor analysis using the orthogonal rotation (principal
axis factoring) method was used to obtain an uncorrelated
and easily interpretable factorial structure”. To evalu-
ate the scree plot and the Eigenvalues, we obtained the
number of factors'”. All J-DCSQ items were analysed
simultaneously using factor analysis to confirm whether
the questionnaire’s subscale construct was the same as that
of Swedish DCSQ. A factor loading as large as 0.35 or
greater was considered acceptable'> '), Because Stevens
recommended that investigators stop blindly using the rule
of interpreting factors with a factor loading and consider
the sample size, we calculated this cut-off point of a factor
loading from the sample size'®.

In the present study, we could not calculate convergent
and divergent validity, because we adopted only the DCSQ
and the JCQ. Unanalysed divergent validity means that a
portion of validity was not substantiated.

The subjects completed the anonymous questionnaire
by answering individually and submitted their responses
after putting them in an envelope and sealing it. The effect
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Table 2. Weighted kappa coefficients of the Japanese translated version of Demand-Control-Support

Questionnaire
Weighted Kappa coefficients
Subscale Items
(95% CI)
Psychological demands (PD) work quickly 0.72 (0.55-0.90)

Decision latitude (DL)
Skill discretion (SD)

Decision authority (DA)

Social support (SS)

work intensively
work effort
enough time

conflicting demands

learn new things

require skills & ability

require imagination & ingenuity
repetitive work

how to do the work

what work to do

calm & comfortable atmosphere

0.65 (0.41-0.89)
0.72 (0.56-0.87)
0.66 (0.51-0.81)
0.67 (0.49-0.86)

0.60 (0.26-0.85)
0.64 (0.39-0.80)
0.59 (0.37-0.77)
0.61 (0.41-0.81)
0.74 (0.63-0.86)
0.75 (0.40-0.86)

0.60 (0.30-0.80)

13 relationships at work 0.65 (0.32-0.98)
14 colleagues support 0.58 (0.24-0.92)
15 helpful colleagues 0.70 (0.40-0.99)
16 relationship with superiors 0.65 (0.34-0.97)

good time with colleagues

0.62 (0.25-0.95)
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of social desirability, however, was not investigated.

Acquiescence is vulnerable to the agree-disagree format
and lowers the validity. To evaluate acquiescence, we
examined whether the participants consistently agreed to
all items of the J-JCQ. The same responding tendency was
also evaluated for the J-DCSQ.

The analyses were conducted using SPSS 15.0 J (SPSS
JAPAN Inc., Tokyo, Japan).

Results

Regarding the 1-week test-retest reliability of the J-
DCSQ, 15 items exhibited weighted kappa coefficients as
large as 0.60 or greater (Table 2), and 2 items, a bit lower
than 0.60 (0.58 and 0.59). The intraclass correlation coeffi-
cients were 0.81 (95% confidence interval (CI): 0.75-0.85),
0.82 (95% CI: 0.77-0.86), and 0.80 (95% CI: 0.75 —0.84)
for PD, DL, and SS respectively.

With regard to internal consistency, Cronbach’s alphas
(mean inter-item correlation) were 0.64 (0.26), 0.63 (0.22),
and 0.87 (0.50) for PD, DL, and SS respectively.

The score distribution of the 1st J-DCSQ in terms of
scaling validity is shown in Fig. 1. The means added/sub-
tracted SDs of all subscales were within theoretically pos-
sible score ranges. The distributions on extreme responses
for PD and DL items were 46.3% in J-DCSQ (‘often’ or

‘never or hardly”) and 24.7% in J-JCQ (‘strongly agree’ or
‘strongly disagree’).

None of the subjects consistently agreed to all items of
either the J-JCQ or the J-DCSQ.

Regarding concurrent validity, Spearman’s correlation
coefficients were 0.74 (95% CI: 0.67-0.80), 0.60 (95% CI:
0.51-0.68), and 0.59 (95% CI: 0.49-0.69) for PD, DL, and
SS respectively.

With regard to factorial validity, the factor analysis was
performed with principal axis factoring, Varimax rotation.
Although the 4 factors had been extracted by Eigenvalue
(1.088), the scree plot clearly indicated that 3 factors was
acceptable. The 4th factor was explaining only 6.40% of
the variance. The complete set of SS items was united in
Factor 1. Factor 2 consisted of a combination of PD and
SD items. Factor 3 consisted of a complete set of DA
items (Table 3).

The results remained unchanged even when the subjects
were classified by age and occupations for analysis (data
not shown).

Discussion
The aim of this study was to investigate the reliability

and validity of the J-DCSQ, which had fewer items than
the J-JCQ and used frequency format instead of the agree-
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Fig. 1. Score distributions of the Japanese translated version of De-
mand-Control-Support Questionnaire subscales

disagree format.

The present findings suggested the reliability of the J-
DCSQ at a satisfactory level. Values of weighted kappa
had moderate to adequate reliability as they were near
or above 0.6. Intraclass correlation coefficients were
high enough to approve the test-retest reliability. Internal
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consistency was at an adequate level, because the mean
inter-item correlations were in the ideal range (0.20-0.40)
rather than at a moderate level of the Cronbach’s alpha
coefficients for PD and DL. PD and DL did not have high
internal consistency like SS in this study. A similar ten-
dency was observed in previous studies with regard to the
DCSQ in other languages. Alpha coefficients ranged from
0.68-0.75 for PD, 0.50-0.77 for DL, and 0.77-0.84 for
§§> 68 1. 13) ‘Hence, the questionnaire’s translation into
Japanese itself did not contribute to the lower internal con-
sistency of PD and DL. As we discuss later, factor analysis
in this study did not indicate that PD and SD were distinct
concepts from each other. This might contribute to the low
internal consistency of PD and DL.

The present findings also suggested satisfactory scaling
and concurrent validity of the J-DCSQ. The scaling valid-
ity was well established: no subscales exhibited ceiling/
floor effects. The J-DCSQ reflected the subjects’ latent
variable more adequately than did the J-JCQ, because of
sufficient distribution on the extreme responses. The con-
current validity was approved: all the subscales indicated
high Spearman’s correlation coefficients. Since all the data
were collected by means of self-reporting in the present
study, common method bias could inflate the correlation.
It is widely accepted that correlations between variables
measured with the same method are inflated due to the ac-
tion of common method variance (i.e., variance that is at-
tributable to the measurement method itself, rather than to
the constructs the measures represent)”’ 18), Controversy
remains over the extent to which the impact of common
method variance should be considered. To avoid this ques-
tion, we should have addressed convergent and divergent
validity, for example. Convergent validity should be
provided by assessing the Pearson correlation coefficient
between the subscale of the relevant DCSQ and that of
another scale (e.g. NIOSH-Generic job stress question-
naire (NIOSH-GJSQ) or Brief job stress questionnaire).
Divergent validity could be confirmed by evaluating the
Pearson correlation coefficient between the subscale of an
unrelated DCSQ and that of another scale (e.g. physical
demand and job insecurity of the JCQ (JCQ subscales
which were not included in the J-JCQ)).

In contrast, factorial validity of the J-DCSQ was not
demonstrated in this study as the inventor originally hy-
pothesized.

One remarkable finding on the factorial validity was
that PD and SD were not definitely separated. A similar
finding was also observed in a study by Kawakami et al.,
in which the validity of the J-JCQ was examined”. They
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Table 3. Exploratory factor analysis of the Japanese translated version of Demand-Control-

Support Questionnaire

Factor
Subscale Items
1 2 3
Psychological demands (PD) 1 work quickly 0.49
2 work intensively 0.62
3 work effort 0.68
4 enough time 0.37
S conflicting demands
Decision latitude (DL)
Skill discretion (SD) 6 learn new things 0.38
7 require skills & ability 0.56
8 require imagination & ingenuity 0.67
9 repetitive work
Decision authority (DA) 10 how to do the work 0.85
11 what work to do 0.93
Social support (SS) 12 calm & comfortable atmosphere 0.67
13 relationships at work 0.73
14 colleagues support 0.76
15 helpful colleagues 0.72
16  relationship with superiors 0.64
17 good time with colleagues 0.73

Explained variance (%)

233 203 85

hypothesized that, in some occupations, workers would
require high-levelled skills and creativity to deal with job
tasks involving qualitative and intellectual demands and
that PD measured with the JCQ would contain not only
quantitative but also qualitative and intellectual demands.
Their hypothesis may be applied to our study findings.
Most subjects in our study were nursery school teachers.
Indeed, their work involves not only a series of fixed
routines but also unexpected events in dealing with chil-
dren. The latter would cause qualitative and intellectual
demands that can be dealt using high-levelled skills and
creativity. However, this hypothesis may be applicable to
only Japanese employees in some occupations. In fact,
previous studies proved the factorial validity of the Brazil-
ian and Norwegian translated versions of the DCSQ, as
originally hypothesized® '». Therefore, factorial validity
has to be further examined among Japanese employees in
occupations other than nursery school workers.

Another noteworthy finding of the factorial validity was
low factor loadings of a PD item and a DL item concern-
ing ‘conflicting demands’ and ‘repetitive work’ respec-
tively. Investigations on the validity of the Brazilian and
Swedish translated versions of the DCSQ found similar re-
sults as well® 12, These findings could possibly be a result
of the differences in item wording and response categories

between the DCSQ and the JCQ'?. Karasek et al. reported
different frequency distribution for these PD and DL items
when the DCSQ and JCQ were simultaneously applied!?.
Besides, some previous studies that examined the factorial
validity of the JCQ also indicated low and inconsistent fac-
tor loadings on the PD and DL items concerning ‘conflicting
demands’ and ‘repetitive work’ respectivelyzo). Thus, the
low factor loadings of the PD and DL items found in our
study may not be attributable to the DCSQ itself, but in-
stead to the concept of PD and DL. According to Karasek
et al., the definition of PD is comprehensive and includes
mental work load, organizational constraints on task
completion, and conflicting demands >”. This dimensional
diversity would provide the DCS model with a universal
application to workers in a wide variety of occupations. At
the same time, this feature may be an extra specification in
a study like ours in which the subjects’ occupations were
limited. In the present study, the subjects were almost
completely occupied with only 2 kinds of occupations:
nursery teaching and cooking. For them, ‘conflicting de-
mands’ might not be a work-related psychosocial stressor
like PD.

Although our findings raised questions on the validity
of the J-DCSQ, it is true that it did not perform a thorough
investigation of validity. For instance, since our study
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was not a longitudinal observation, we were not able to
address predictive validity of the J-DCSQ. Studies have
substantially demonstrated predictive validity of the JCQ
with regard to stress-related health disorders such as
cardiovascular diseases, mental disorders, work-related
musculoskeletal disorders, and insomnia" % 2°%. On the
other hand, to the best of our knowledge, no researcher
has so far examined the predictive validity of the DCSQ.

Furthermore, we discuss our study’s limitations with
regard to the subjects. First, because the study was based
on voluntary participation, sampling biases might exist in
our study. In addition, of the 356 participants who gave
informed consent, almost one-quarter did not return the
questionnaire, and 8 percent were excluded because they
did not respond to the DCSQ and/or the JCQ. Moreover,
the subjects included only female nursery school workers,
which might restrict the generalisability of the present
findings to male nursery teachers and men and women in
other occupations. It is necessary to examine in further
research whether our findings can be applied to other
workers in other occupations. Second, although we used
the abovementioned methods for minimising the effect of
social desirability, it could affect validity. Further, even
though the reverse-score item for the DA in the JCQ was
not adopted for the DCSQ, none of the subjects consistent-
ly agreed to all items of either the J-JCQ or the J-DCSQ.
Thus the influence of acquiescence was negligible. More-
over, further study is needed to assess social desirability,
convergent validity, and divergent validity.

As we mentioned in the Introduction, the DCSQ has a
possible advantage over the JCQ owing to smaller num-
ber of items and responses to frequency-based options.
In conclusion, it exhibited sufficient reliability of the J-
DCSQ. Although Cronbach’s alphas for PD and DL were
relatively low, the mean inter-item correlation was at an
ideal level. Values of weighted kappa were adequately re-
liable. Intraclass correlation coefficients were high enough
to approve the test-retest reliability. Scaling validity and
concurrent validity were also well established. The J-
DCSQ led the real improvement of response distribution
on extreme responses. The factorial validity showed three
uncorrelated factors: SS, DA, and ‘PD and SD’, instead of
SS, PD, and DL (SD and DA). Further studies are needed
to establish its validity. Our study presented the possibil-
ity that if evidence was expanded as to the validity of the
DCSQ, it would become an alternative questionnaire to
evaluate psychosocial work environment on the basis of
the DCS model.
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APPENDIX

The Swedish Demand-Control-Support Questionnaire

Psychological demands
1. Do you need to work very quickly? (work quickly)
2. Do you need to concentrate intensively while you work? (work intensively)
3. Does your work demand excessive effort? (work effort)
4. Do you have enough time to complete all your tasks? (enough time)
5. Are you often asked to perform tasks that contradict with each other? (conflicting demands)

Decision latitude

Skill discretion
6. Do you learn new things through your work? (learn new things)
7. Do you need advanced skills and specialized abilities to do your work? (require skills & ability)
8. Are you expected to use imagination and ingenuity in your work? (require imagination & ingenuity)
9. Do you have to repeat the same tasks over and over again? (repetitive work)

Decision authority

10. Do you exert any influence over decisions about how your work should be carried out? (how to do the work)
11. Do you exert any influence over decisions about the nature of your work? (what work to do)

Social support
12.  There is a calm and comfortable atmosphere in my workplace. (calm & comfortable atmosphere)
13.  Everyone in my workplace gets on well with each other. (relationships at work)
14. My colleagues support me. (colleagues support)
15.  The people around me show some understanding when I am not feeling at my best. (helpful colleagues)
16. I have a good relationship with my superiors. (relationship with superiors)
17. Thave a good time working with my colleagues. (good time with colleagues)

The authors are responsible for the above-written English translations.



