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Abstract: The purpose of this study was to develop and evaluate a self-efficacy instrument for
Japanese obstructive sleep apnea (OSA) patients treated with continuous positive airway pressure (CPAP). Analyzed subjects were 653 Japanese OSA patients (619 males and 34 females)
treated with CPAP at a sleep laboratory in a respiratory clinic in a Japanese city. Based on
Bandura’s social cognitive theory, the CPAP Self-Efficacy Questionnaire for Sleep Apnea in
Japanese (CSESA-J) was developed by a focus group of experts, using a group interview of
OSA patients for the items of two previous self-efficacy scales for Western sleep apnea patients
receiving CPAP treatment. CSESA-J has two subscales, one for self-efficacy and the other for
outcome expectancy, and consists of a total of 15 items. Content validity was confirmed by the
focus group. Confirmatory factor analysis showed that the factor loadings of self-efficacy and
outcome expectancy were 0.47–0.76 and 0.41–0.92, respectively, for the corresponding items.
CSESA-J had a significant but weak positive association with the General Self-Efficacy Scale,
and a strong positive association with “Self-efficacy scale on health behavior in patients with
chronic disease.” Cronbach’s alpha coefficient was 0.85 for the self-efficacy subscale and 0.89
for the outcome expectancy subscale. The intraclass correlation coefficient using data from the
first and second measurements with CSESA-J for a subset of 130 subjects was 0.93 for the selfefficacy and outcome expectancy subscales. These results support CSESA-J as a reliable and valid
instrument for measuring the self-efficacy of Japanese OSA patients treated with CPAP. Further
studies are warranted to confirm validity for female OSA patients and generalizability.
Keywords: scale development, obstructive sleep apnea, continuous positive airway pressure,
social cognitive theory
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Obstructive sleep apnea (OSA) is an important cause of medical morbidity and
mortality.1–4 Continuous positive airway pressure (CPAP) is a primary treatment for
OSA. CPAP use for moderate and severe OSA patients is effective in reducing uncomfortable symptoms, improving quality of life, and extending the vital prognosis.5–8
Nevertheless, many patients started on CPAP do not use it correctly or stop using it
after a short period.9–13
Self-efficacy has been pointed out as a psychological factor associated with adherence to CPAP treatment.14,15 Self-efficacy in Bandura’s social cognitive theory refers to a
person’s belief that he or she is able to exercise some measure of control over challenging environmental demands by taking adaptive action.16–19 The General Self-Efficacy
Scale (GSES) for general attitudes has been developed and translated into several
languages.20 In addition, a country-specific scale has been developed.21 Meanwhile,
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two scales for sleep apnea patients treated with CPAP have
also been developed: the Self-Efficacy Measure for Sleep
Apnea (SEMSA) and the Social Cognitive Theory (SCT)
scale.14,15 Both scales were originally intended for Western
populations and, so far, a measurement targeting Asians,
including Japanese, has not been developed. In planning the
present study, we reviewed both scales and debated whether
or not their Japanese-translated versions would be suitable for
Japanese OSA patients treated with CPAP. We decided that
several of the items would not be suitable for Japanese OSA
patients treated with CPAP and that it would be appropriate
to develop a new instrument for use with Japanese patients.
Our judgments are discussed in detail below.
The purpose of this study was to develop and evaluate
a new self-efficacy instrument for Japanese OSA patients
treated with CPAP, hereafter referred to as the CPAP
Self-Efficacy Questionnaire for Sleep Apnea in Japanese
(CSESA-J).

Methods
Subjects
Our subjects were Japanese OSA patients treated with CPAP
at the SDB Research Laboratory, Takaoka Clinic, Nagoya,
Japan in August 2011. Out of 998 patients who agreed to
participate in the study, 705 responded to the questionnaire,
and 52 questionnaires were excluded because of missing data.
Thus, 653 valid questionnaires were used for the analysis.

Instrument development
The conceptual framework used for the development of
CSESA-J was a self-efficacy model based on Bandura’s
social cognitive theory.16 Two conceptual domains are
included: self-efficacy and outcome expectancy. Self-efficacy
refers to the confidence and ability to self-manage CPAP
treatment. Outcome expectancy refers to the self-perceived
expectation of benefiting from CPAP treatment.14,15
As an item pool of CSESA-J, we used all items on selfefficacy and outcome expectancy from two previous selfefficacy scales for Western sleep apnea patients with CPAP
treatment: 18 items from the SEMSA and nine items from the
SCT scale. Each original item from the SEMSA and the SCT
scale was translated independently from English to Japanese
by two translators. The focus group of three experts, one in
respiratory medicine and two in nursing, reviewed two translated Japanese versions of items and produced a reconciled
Japanese version. The Japanese version was translated back
into English by another translator who was not associated
with the translation from English to Japanese. The focus
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group decided on the final Japanese version by comparing
the original and back-translated versions.22
The group interview of eight Japanese OSA patients treated
with CPAP was performed for about 2 hours with four males
and four females, aged in years from the 40s to the 70s, who
had been receiving CPAP treatment from between 1 month
and 10 years. The consensus of opinion among the group of
eight Japanese OSA patients treated with CPAP was as follows.
Out of 27 items in the Japanese versions of the SEMSA and
the SCT scale, four items were determined not be suitable for
Japanese OSA patients treated with CPAP. The first item, “If
I use CPAP, desire and sexual performance improved” was
deemed to be too sensitive a question for a Japanese population.
The second item, “If I use CPAP, decrease chance driving
accident” would be inappropriate for a Japanese population,
as the proportion of those who habitually drive a car is low.
The third item, “If I use CPAP then I will not snore” would be
selected as one response alternative of “yes” for most Japanese
patients. The last item, “If I use CPAP, my partner will sleep
better”, was deemed to be inappropriate for Japanese OSA
patients treated with CPAP, as the proportion of those sleeping
in different rooms from their partners is not low. Two other
items should be required for slightly modifying the question
and the three new items (shown in the “Results” section) were
added to the item pool of CSESA-J.
The focus group determined that 23 items of the SEMSA
and the SCT scale (excluding the four items above) and the
three new items should be used in the survey (described
below) according to the consensus of opinion among the
group. The decision of the focus group was based on unanimous approval. The focus group added an expert in biostatistics and epidemiology, and reviewed and discussed the
items of CSESA-J while considering the summary tables of
data from the survey. CSESA-J has 15 items, including nine
items from the SEMSA, three items from the SCT scale,
and the three new items. The subscales of self-efficacy and
outcome expectancy have nine and six items, respectively.
Content validity was confirmed by the focus group of four
experts. The question for each item was written in Japanese.
The responses to each item were graded on a 5-point
scale (1= strongly agree, 2= moderately agree, 3= neutral,
4= moderately disagree, and 5= strongly disagree).

Survey procedure
The subjects were asked to complete a self-administered
questionnaire in August 2011. The questionnaire included
CSESA-J, the Epworth Sleepiness Scale (ESS),23 GSES,24
and “Self-efficacy scale on health behavior in patients
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with chronic disease.”25 The ESS is a measure of daytime
sleepiness, and is an eight-item, self-administered questionnaire. The Japanese version of GSES, which is a measure of
self-efficacy in general daily life, consists of 15 self-administered questions. “Self-efficacy scale of health behavior in
patients with chronic disease” aims to assess the self-efficacy
of patients with chronic disease. This scale consists of two
domains: active coping behavior with diseases and controllability for health. The scale has 24 items.
Height and weight were measured at the starting date of
CPAP treatment, and the apnea–hypopnea index (AHI) before
CPAP treatment was obtained from clinical records at SDB
Research Laboratory, Takaoka Clinic. Body mass index (BMI)
was calculated as weight divided by the square of height (kg/m2).
The AHI before CPAP treatment was based on overnight polysomnographic recordings made using the Embla N7000 (Natus
Medical Incorporated, San Carlos, CA, USA). Sleep stages and
respiratory events were scored using the standard diagnostic
criteria of the American Academy of Sleep Medicine and a published criterion by registered polysomnogram technicians.26,27
Subjects in this study were OSA patients with AHI $20, or
with 5# AHI ,20 and a failed oral appliance.28
To examine test–retest reliability in this study, a subset
of 200 subjects carried out a follow-up survey. One-hundred
and thirty subjects completed CSESA-J for a second time at
10–14 days after the initial measurement of all subjects.

Data analyses
To confirm the two-factor (self-efficacy and outcome
expectancy) structure and to establish construct validity,
a confirmatory factor analysis of the 15 items of CSESA-J
was performed using promax (oblique) rotation, allowing
correlated factors.29,30
Cronbach’s alpha statistic was employed for evaluating the
internal consistency of each of the two subscales of CSESA-J.
To examine the construct validity of CSESA-J, the Pearson
correlation coefficients between CSESA-J and GSES and
between CSESA-J and “Self-efficacy scale on health behavior
in patients with chronic disease” were calculated. Test–retest
reliability using intraclass correlation coefficients (ICCs) was
evaluated between the first and second measurements with
CSESA-J. The analyses were performed using SPSS® version
21 for Windows (IBM Corporation, Armonk, NY, USA).

Self-efficacy instrument for Japanese OSA patients receiving CPAP

Results
The characteristics of all subjects in this study are shown
in Table 1. Six hundred and nineteen male and 34 female
patients were analyzed. Patients had a mean (standard
deviation) age of 55.4 (11.0) years, a mean BMI equal to
28.4 (5.1) kg/m2, and a mean AHI of 55.0 (22.2) events/
hour in the diagnostic sleep study. The mean and range of
the treatment period were 1,157 days and 1–3,836 days,
respectively, and the mean ESS score assessed after CPAP
treatment was 8.4 (4.9).
The items and the factor loadings for the two factors of
CSESA-J are shown in Table 2. The three new items obtained
in the group interview were: “I would use CPAP even with
the prospect that CPAP treatment will be permanent” and
“I would use CPAP even if I don’t notice any symptoms at
all” for the self-efficacy subscale, and “If I use CPAP, it will
help prevent health problems such as high blood pressure
and heart attacks” for the outcome expectancy subscale.
CSESA-J had no items with a greater than 95% selection
for any one response alternative for an individual item. In
the items included in the domain of self-efficacy, the loadings of factor 1 were 0.47–0.76, and the loadings of factor 2
were −0.06 to 0.17. In the items included in the domain of
outcome expectancy, the loadings of factor 2 were 0.41–0.92,
and the loadings of factor 1 were −0.08 to 0.19.
Cronbach’s alpha coefficient was 0.85 for the self-efficacy
subscale and 0.89 for the outcome expectancy subscale. The
correlation coefficients between CSESA-J and GSES and
between CSESA-J and “Self-efficacy scale on health behavior
in patients with chronic disease” are shown in Table 3. The
subscales of CSESA-J were very weakly correlated with
GSES and, in regard to “Self-efficacy scale on health behavior
Table 1 Subject characteristics (n=653)
Characteristics

Mean (SD)

Ethical consideration

Male/female, number
619/34
Age, years
55.4 (11.0)
BMI, kg/m2
28.4 (5.1)
AHI, events/houra
55.0 (22.2)
Treatment period, days
1,157 (1,125)
ESS scoreb
8.4 (4.9)
GSES score
43.8 (9.6)
Self-efficacy scale on health behavior in patients with chronic
disease score
Scale
88.6 (12.2)
Subscale of active coping behavior with disease
54.5 (8.4)
Subscale of controllability for health
34.1 (6.3)

This study was approved in November 2010 by the Ethical
Review Board for Epidemiological and Clinical Studies of the
Fujita Health University School of Medicine, Aichi, Japan.

Notes: aApnea–hypopnea index assessed pretreatment measurement in events per
hour; bESS score was assessed after treatment.
Abbreviations: BMI, body mass index; AHI, apnea–hypopnea index; ESS, Epworth
Sleepiness Scale; GSES, General Self-Efficacy Scale; SD, standard deviation.
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Table 2 Factor loadings in the rotated-factor matrix for CSESA-J
(n=653)
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Items

1

2

0.47

0.17

0.67
0.74
0.64
0.72

0.10
-0.02
0.05
0.00

0.62
0.68
0.76

0.11
-0.01
0.03

0.65

-0.06

-0.01
-0.08
0.00
0.04
0.12
0.19

0.64
0.92
0.83
0.59
0.66
0.41

Abbreviations: CSESA-J, CPAP Self-Efficacy Questionnaire for Sleep Apnea in
Japanese; CPAP, continuous positive airway pressure.

in patients with chronic disease”, weakly correlated with the
subscale of controllability for health and strongly correlated
with the subscale of active coping behavior with disease.
ICCs calculated using data from the first and second
measurements with CSESA-J for a subset of 130 subjects
are shown in Table 4. The ICC was 0.93 for the self-efficacy
and outcome expectancy subscales.
Table 3 Correlation coefficients between CSESA-J and GSES,
and “Self-efficacy scale on health behavior in patients with chronic
disease” (n=653)
CSESA-J
Selfefficacy
Mean score (SD)
34.5 (6.3)
Correlation coefficients
GSES
0.09**
Self-efficacy scale on health behavior in patients
with chronic disease
Scale
0.72**
Subscale of active coping behavior
0.84**
with disease
Subscale of controllability for health
0.27**

Outcome
expectancy
21.7 (3.9)
0.10**

0.75**
0.85**
0.28**

Note: **P0.01.
Abbreviations: CSESA-J, CPAP Self-Efficacy Questionnaire for Sleep Apnea in
Japanese; CPAP, continuous positive airway pressure; GSES, General Self-Efficacy
Scale; SD, standard deviation.
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CSESA-J

Factor

Subscale of self-efficacy
I am confident I would use CPAP regularly, even if I
experience uncomfortable side effects.
I would use CPAP even if it is troublesome.
I would use CPAP even if it were a bother.
I would use CPAP even if it made me feel claustrophobic.
I would use CPAP even if it made me take longer
to get ready for bed.
I would use CPAP even if I had to pay for some of its cost.
I would use CPAP even if it disturbed my partner.
I would use CPAP even with the prospect that CPAP
treatment will be permanent.
I would use CPAP even if I don’t notice any
symptoms at all.
Subscale of outcome expectancy
If I use CPAP, I will feel less sleepy during the day.
If I use CPAP, my ability to concentrate will improve.
If I use CPAP, I will be more active.
If I use CPAP, my relationships will improve.
If I use CPAP, I will feel better.
If I use CPAP, it will help prevent health problems
such as high blood pressure and heart attacks.

28

Table 4 First and second measurements with CSESA-J (n=130)

submit your manuscript | www.dovepress.com

Dovepress

Mean score (SD)
First measurement
Second measurement
Intraclass correlation coefficient between
the first and second measurements

Selfefficacy

Outcome
expectancy

35.8 (6.2)
36.0 (6.4)
0.93**

21.8 (4.4)
22.1 (4.5)
0.93**

Note: **P,0.01.
Abbreviations: CSESA-J, CPAP Self-Efficacy Questionnaire for Sleep Apnea in
Japanese; CPAP, continuous positive airway pressure; SD, standard deviation.

Discussion
We developed a new self-efficacy instrument for Japanese
OSA patients receiving CPAP treatment. Although the
SEMSA and the SCT scale have been used for Western sleep
apnea patients treated with CPAP,14,15 we judged that these
scales would not be suitable for Japanese patients during
the planning stage of the present study. In fact, the group
interview of Japanese OSA patients treated with CPAP indicated that four items of these scales would not be suitable for
Japanese patients. As mentioned above, it was decided that “If
I use CPAP, desire and sexual performance improved” would
be too sensitive a question for Japanese patients, and “If I
use CPAP, decrease the chance of a driving accident” would
be inappropriate for a Japanese population, as the proportion
of those who habitually drive a car is low. These suggestions
from the group interview might be associated with Japanese
culture. Following the group interview, the focus group of
four experts judged that CSESA-J should include the following additional items: “I would use CPAP even with the
prospect that CPAP treatment will be permanent”; “I would
use CPAP even if I don’t notice any symptoms at all”; and
“If I use CPAP, it will help prevent health problems such as
high blood pressure and heart attacks”. We considered this
judgment appropriate, because CPAP treatment can be necessary long term and can possibly reduce the risks of high
blood pressure and heart attacks.7
CSESA-J consists of two domains, self-efficacy and outcome expectancy, based on Bandura’s social cognitive model.16
The SEMSA has three domains and the SCT scale has four
domains based on Bandura’s social cognitive model.14,15 The
domains in common between the SEMSA and the SCT scale
were indicated to be self-efficacy and outcome expectancy,15
which are equivalent to the domains included in CSESA-J.
The concepts of self-efficacy and outcome expectancy in
Bandura’s social cognitive model are primary and easily measurable.31,32 CSESA-J has 15 items. The number of items on
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the domains of self-efficacy and outcome expectancy is 18 in
the SEMSA and nine in the SCT scale. There are no sensitive
or difficult questions in CSESA-J for Japanese OSA patients
treated with CPAP, and it would take only 5–10 minutes to
answer CSESA-J questions. We believe that CSESA-J can be
used in clinical research and practice.
Confirmatory factor analysis showed that the two-factor
structure of CSESA-J reflected the a priori subscales of
self-efficacy and outcome expectancy of the scale. The
results of Cronbach’s alpha coefficient and ICCs indicated
that each subscale of CSESA-J had acceptable internal consistency and sufficient test–retest reliability. The subscales
of CSESA-J were strongly correlated with the subscale
of active coping behavior with disease of “Self-efficacy
scale on health behavior in patients with chronic disease,”
while they were weakly correlated with GSES and the subscale of controllability for health of “Self-efficacy scale on
health behavior in patients with chronic disease.”24,25 “Selfefficacy scale on health behavior in patients with chronic
disease” has been used in Japanese patients with chronic
diseases such as hypertension, diabetes mellitus, and
heart disease.33–35 The subscale of active coping behavior
with disease reflects confidence and ability to self-manage
treatment with exercise, diet, and drugs, while the subscale of controllability for health and GSES have no items
regarding particular treatments. The subscales of CSESA-J
are specific to CPAP treatment for OSA patients. Thus, the
results of our correlation analysis corresponded to the contents of the scales and subscales on GSES and “Self-efficacy
scale on health behavior in patients with chronic disease”
and suggested construct validity of CSESA-J.
There are some problems and limitations in the present
study. Our subjects were 653 patients treated in only one
clinic in Japan, while previous studies evaluating the SEMSA
and the SCT scale included 213 patients treated in three
medical institutions and 51 patients treated in one medical
institution, respectively.14,15 The average AHI before CPAP
treatment in our subjects (55.0 events/hour) was within the
range of previous studies for Japanese and Western populations.11–15,36,37 The average ESS score after CPAP treatment
(8.4) was within the normal range. For evaluating the generalizability of CSESA-J, additional study that includes OSA
patients from a greater number of medical institutions would
be important. The present study did not include many female
subjects (34 females). Previous studies of the SEMSA and
the SCT scale included 83 and two females, respectively.14,15
Although the percentage of females among people with OSA
is not high,38,39 female OSA patients might have differing
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self-efficacy compared to males. To confirm validity for
female OSA patients, additional study with more female
subjects might be necessary.
CSESA-J items were reviewed by a focus group of
experts using the results of a group interview and a survey
of OSA patients treated with CPAP. The group interview
included eight Japanese OSA patients treated with CPAP.
Although it has been indicated that a small group interview
should be performed in the development stage of a scale in
many cases,22 gender-specific interview groups comprising
a greater number of patients might be useful for further
developing CEASA-J. Some item questions would have
unspecified contents, such as uncomfortable side effects as
with the SCT scale.14 Further review and improvement of
CSESA-J questions may well be important.
The present study was cross-sectional. Longitudinal study
for evaluating reproducibility over a long period and sensitivity
to actual self-efficacy change in CSESA-J is warranted.40,41 We
did not consider particular factors, such as past experiences
of OSA treatment, particular interventions for improving
self-efficacy, and CPAP treatment adherence of OSA patients.
For measuring intervention effects, changing some CSESA-J
items may be important.15,42 The subscales of self-efficacy and
outcome expectancy of CSESA-J are not equivalent to those of
the SEMSA and the SCT scale. Cross-cultural study comparing
Japanese and Western OSA patients treated with CPAP would
require development of another instrument.43

Conclusion
Our results support CSESA-J as a reliable and valid instrument for measuring self-efficacy of Japanese OSA patients
treated with CPAP. Further studies are warranted to confirm
validity for female OSA patients and generalizability.
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