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Obstructive sleep apnea [OSA] is found in 12 to 18 million adults in the US. It leads to several cardiovascular
diseases but can be treated with a continuous positive airway pressure [CPAP] machine. There is limited data on CPAP
compliance in Thai or oriental OSA patients particularly on personal experiences on CPAP use. The present study aimed to
evaluate personal experience factors associated with CPAP adherence and duration of use in Thai OSA patients. The present
study enrolled OSA patients who had their own CPAP machine. All eligible patients were requested to fill out a self-reported
questionnaire. The questionnaire comprised of eight parts; baseline characters, co-morbid diseases, CPAP features, feeling
during CPAP use, side effects from CPAP, CPAP salesperson, knowledge on CPAP advantages, and overall CPAP experience
evaluation. There were 44 OSA patients met the study criteria. There were three independent factors associated with CPAP
adherence including feeling annoyed, fearing of mask off during the night, and high price. The adjusted odds ratio (95% CI)
of these three factors were 0.168 (0.029, 0.965), 0.137 (0.028, 0.983), and 10.032 (1.062, 94.757). Only male sex and fearing
of mask off during the night were significantly associated with CPAP use in hours; average 6.47 hours. The adjusted
coefficients and p-values of both factors were 1.604 (p-value = 0.016) and -0.969 (p-value = 0.005). In conclusion, personal
experience of CPAP use influenced CPAP adherence and duration of CPAP use in OSA patients.
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Obstructive sleep apnea [OSA] is a common
disease and found in 12 to 18 million adults in the US(1).
OSA is reported to be related with poor quality of life
and several cardiovascular diseases such as hyper-
tension, or coronary artery disease(2). The diagnosis of
OSA can be made by using a polysomnography with
an evidence of apnea-hypopnea index [AHI] of more
than or equal to five events/hour(1). The most effective
treatment for OSA is a continuous positive airway
pressure [CPAP] machine. A meta-analysis found that
CPAP improved sleepiness scale by 2 unit, reduced
systolic blood pressure 2.4 points of weighted mean
difference, reduced diastolic blood pressure blood
pressure 1.3 points of weighted mean difference, and
sleep-related quality of life(3).

Even though CPAP therapy is effective and

beneficial, not all patients with OSA are able to use
CPAP. A previous study found that only 46 to 83% of
OSA patients were able to use CPAP(4). There were
several factors that may affect the CPAP use such as
reimbursement insurance right or experience of CPAP
use(5,6). Only 50% of OSA patients were able to
constantly and continuously use the CPAP(6).
Symptomatic improvement of daytime sleepiness was
showed to be associated with CPAP adherence at
one year of treatment (p-value <0.01)(6). The previous
research showed that patient factor was claimed to be
under-researched particularly in regards of personal
experience on CPAP thearpy(5). Additionally, most
studies were conducted in the Western countries and
focused mainly on treatment outcomes. Therefore, this
study aimed to evaluate personal experience of CPAP
use in terms of management aspects on CPAP
adherence in Thai OSA patients.

Materials and Methods
The present study conducted at Sleep Clinic,

Srinagarind Hospital: a university hospital of Khon
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Kaen University, Khon Kaen, Thailand. The study
period was between March and April, 2018. The
inclusion criteria were adult patients (age over 18
years), diagnosed as OSA by polysomnography, had
their own CPAP machine, and willing to participate the
study. We excluded patients with pregnancy or unable
to read or understand Thai.

All eligible patients were requested to fill
out a self-reported questionnaire. The questionnaire
comprised of eight parts; baseline characters, co-
morbid diseases, CPAP features, feeling during
CPAP use, side effects from CPAP, CPAP sales person,
knowledge on CPAP advantages, and overall CPAP
experience evaluation. In total, there were 81 items
and distributed in eight parts as follows: 7, 7, 12, 14, 11,
10, 19, and 1. The overall CPAP experience was a 100-
score system, while other parts except baseline
characters and co-morbid diseases were a 5-level Likert
scale with a maximum score of 5 (strongly agreed). A
CPAP machine is composed of three parts; machine,
corrugated CPAP tube, and CPAP mask. These three
parts are connected as a closed-system to a patient.
All patients were asked to response to all questions
by their own personal experience. The personal
experience was instructed in the first part of
questionnaire indicating that personal experience is
holistic interactive processes by cognition and emotion
on CPAP treatment to summarize as pleasurable/un-
pleasurable memories(7). There two main outcomes in
this study; regularity of CPAP use and average duration
of CPAP use per night. Generally, it took approximately
15 minutes to complete the questionnaire. Eligible
patients were able to finish or quit the study at any
time.

Statistical analysis
Sample size calculation. A review found that

the maximum adherence rate of CPAP in patients with
OSA in literatures was 60%(8). There is currently no
compliant report from Thai OSA patients. From a clinical
observation, the CPAP compliance rate in Thais was
approximately 40%. With a confidence of 95% and
power of 80%, the required sample size was 37 patients.

All eligible patients were categorized by
regularity of CPAP use as regular CPAP use and no
CPAP use. Patients who did not use or intermittently
use CPAP was categorized as no CPAP use group, while
those patients who use CPAP every night was
considered as CPAP use group. Descriptive statistics
were used to compare factors between both groups.

Factors associated with CPAP use were

computed by using logistic regression analysis. Those
factors with a p-value of less than 0.20 by univariate
logistic regression analysis were subsequently put into
the multivariate logistic regression analysis. A stepwise
multivariate logistic regression analysis was used to
create a final model. A Hosmer-Lemeshow Chi-square
was used to evaluate a goodness of fit of the final
model. Results were presented as odds ratios and 95%
confidence interval [CI].

Another outcome, duration of CPAP use, was
calculated in those who used CPAP regularly. Factors
related with numbers of CPAP use in hours were
executed by using linear regression analysis. All studied
variables were computed by a univariate linear
regression analysis. Those factors with a p-value of
less than 0.20 were put in the multivariate linear
regression analysis. A stepwise approach was used for
multivariate linear regression analysis. An adjusted R
square was used to evaluate the goodness of fit of the
final model. Results were presented as coefficients and
p-values. All statistical analyses were calculated by
STATA software, version 10.1 (College Station, Texas,
USA).

Results
There were 48 patients participated the study.

Of those, four patients were excluded due to incomplete
data information. In total, there were 44 patients in the
analysis and categorized into two groups; regular CPAP
users in 35 patients (79.55%) and no CPAP use in 9
patients (20.45%). An average (SD) use of CPAP for
those with regular users was 6.47 (1.57) hours. Baseline
characters and presence of co-morbid diseases were
comparable in patients who regularly use CPAP
(Table 1).

There were 12 factors with the p-value by a
univariate logistic regression analysis of less than 0.20
in four categories including CPAP features (2 items),
feeling during CPAP use (7 items), side effects from
CPAP (1 item), and knowledge on CPAP advantages
(2 itmes). After adjusted, there were three independent
factors associated with regular CPAP use including
feeling annoyed, fearing of mask off during the night,
and high price (Table 2). The adjusted odds ratio (95%
CI) of these three factors were 0.168 (0.029, 0.965),
0.137 (0.028, 0.983), and 10.032 (1.062, 94.757).
The Hosmer-Lemeshow Chi-square was 4.95 (p-value
= 0.763).

Regarding duration of CPAP use (hours), there
were 13 factors with significant correlation by a
univariate linear regression analysis; four positive
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Factors CPAP use No CPAP use p-value
n = 35 n = 9

Baseline characters
Age, years 52.68 (13.71) 57.33 (10.21)   0.852
Male sex, n (%) 19 (55.88)   3 (33.33)   0.281
Body mass index, kg/m2 31.90 (7.84) 27.72 (4.91)   0.919
College education or higher, n (%) 22 (62.86)   6 (66.67)   0.999
Government officer, n (%)   9 (25.71)   1 (11.11)   0.659
Income over 500 USD/month, n (%) 22 (68.75)   6 (75.00)   0.999
Reimbursement, n (%) 24 (68.57)   8 (88.89)   0.405

Co-morbid diseases
Hypertension, n (%) 22 (62.86)   8 (88.89)   0.233
Diabetes, n (%) 11 (31.43)   3 (33.33)   0.999
Congestive heart failure, n (%)   1 (2.86)   0   0.999
Cardiac arrhythmia, n (%)   3 (8.57)   1 (11.11)   0.999
Coronary artery disease, n (%)   1 (2.86)   0   0.999
Stroke, n (%)   3 (8.57)   1 (11.11)   0.999
GERD, n (%) 11 (31.43)   2 (22.22)   0.703

CPAP features*
Length of CPAP tube   3.86 (0.72)   3.44 (0.73)   0.167
High price   3.71 (1.19)   3.00 (0.93)   0.071

Feeling during CPAP use*
Fear of electrical shock by CPAP   2.18 (1.10)   3.22 (0.97)   0.017
Fear that CPAP stops working while wearing   2.33 (1.19)   3.22 (1.09)   0.048
CPAP causes insomnia   2.15 (1.21)   2.78 (0.83)   0.073
Feeling worried during CPAP use   2.09 (0.91)   2.78 (1.09)   0.082
Fearing of mask off during the night   2.36 (1.11)   3.11 (1.67)   0.111
Feeling annoyed during CPAP use   2.26 (1.16)   2.75 (0.71)   0.179
Feeling tightness during CPAP use   2.26 (1.05)   2.75 (0.71)   0.200

Side effects from CPAP*
Mask leakage during CPAP use   2.50 (1.05)   2.00 (0.87)   0.156

CPAP salesperson**
Salesperson gives enough information   4.00 (0.98)   4.13 (0.83)   0.857

Knowledge on CPAP advantages*
No apnea during sleep   4.13 (0.81)   3.62 (0.91)   0.145
Refreshed sleep   3.79 (0.84)   4.22 (0.67)   0.168

Overall 81.90 (12.99) 91.00 (7.63)   0.035

Table 1. baseline characters and factors associated with continuous positive airway pressure (CPAP) use in obstructive
sleep apnea patients

1 USD is approximately 30 Baht; reimbursement: insurance right for CPAP reimbursement
* Factors with a p-value by a univariate logistic regression analysis of less than 0.20, ** Lowest p-value by a univariate
logistic regression analysis in the category, *,** used a five-level Likert scale; data presented as mean (SD) unless indicated
otherwise

correlation and nine negative correlation (Table 3). After
adjusted, only male sex and fearing of mask off during
the night were significantly associated with CPAP use
in hours. The adjusted coefficients and p-values of
both factors were 1.604 (p-value = 0.016) and -0.969 (p-
value = 0.005). The final model has the adjusted R
square of 0.3031.

Discussion
A previous study from UK showed that

personal experience on CPAP use was one of the main
factor associated with CPAP adherence. High CPAP
compliance was related to strong internal locus of
control, less belief in powerful others, and greater health
value(9). In the present study, conducted in all Thai
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OSA patients, also found that personal experiences
may associate with CPAP adherence but in a negative
way. If patients felt annoyed with the CPAP or anxious
of mask off while wearing the CPAP mask at night,
the compliance was reduced by 83.2% and 86.3%
(Table 2). Another unbelievable finding is that patients
who bought expensive CPAP machine tended to use
CPAP regularly by 10 times (Table 2). Also, note that
non-CPAP users had overall CPAP experience score
significantly higher than the CPAP user group (Table
2). These results may indicate that overall satisfaction
may not related to adherence or compliance of CPAP in
OSA patients.

As previously reported(3), CPAP improved
sleep quality and should improve sleep duration.
However, a study from Japan found that CPAP may
increase sleep time for 33 minutes but only for those
OSA patients with baseline shorter and more

fragmented sleep(10). In the present study, we did not
evaluate baseline sleep condition of the patients but
we found that male sex may be more compliant with
CPAP than female and increase sleep with CPAP use
by 1.60 hour. A study from France found that men with
OSA were more likely to have more severe OSA than
female. As previous reported, high AHI or more severe
disease had a coefficient of 1.019 to be adhere with the
CPAP(9). Additionally, female patients were more
anxious and depressed than male subject(10). The
anxiety and depression scores of female OSA patients
were significantly higher than male patients (3.9 vs. 2.4
and 3.0 vs. 1.8; p-value <0.001 for both scores). These
anxiousness or depression may increase risk of fearing
of mask off while wearing CPAP which had negative
correlation with duration of CPAP use (adjusted
coefficient of -0.969).

There were some limitations in the present

Factors Unadjusted odds ratio Adjusted odds ratio
(95% confidence interval) (95% confidence interval)

Feeling annoyed during CPAP use 0.667 (0.328, 1.358)   0.168 (0.029, 0.965)
Fearing of mask off during the night 0.534 (0.277, 1.030)   0.137 (0.028, 0.983)
High price 1.678 (0.853, 3.300) 10.032 (1.062, 94.757)
Age, years 0.997 (0.942, 1.056)   0.857 (0.720, 1.019)
Body mass index, kg/m2 0.961 (0.876, 1.054)   0.864 (0.718, 1.039)
Refreshed sleep 0.489 (0.176, 1.357)   0.364 (0.080, 1.648)

Table 2. Factors associated with continuous positive airway pressure use by logistic regression analysis

Factors Unadjusted coefficients p-value

Positive correlations
Male sex              1.138   0.049
CPAP makes good blood pressure              1.069   0.046
CPAP size is appropriate for your bedroom              0.916   0.011
CPAP is safe              0.876   0.019

Negative correlations
Government officer             -1.692   0.043
CPAP pressure is too high             -0.729   0.012
Feeling worried during CPAP use             -0.676   0.030
Fearing of mask off during the night             -0.651   0.008
Feeling itchy during CPAP use             -0.649   0.014
Feeling that mask is heavy             -0.617   0.016
Feeling disordered during CPAP use             -0.608   0.009
Feeling annoyed during CPAP use             -0.569   0.022
Feeling weird during CPAP use             -0.522   0.029

Table 3. Significant factors associated with continuous positive airway pressure use (hours) in obstructive sleep apnea
patients by univariate linear regression analysis
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study. First, some variables were not studied such as
duration of CPAP use. Second, the percentage of CPAP
users in this study may be higher than it should be.
Some OSA patients who were unable to use CPAP did
not attend the Sleep clinic anymore. Third, the present
study focused only on personal experience on CPAP
use. Other possible factors affect CPAP use should be
studied in Thai population in the future such as family
factor, physician factor, or treatment factors(5). Further
studies on these issues may be needed to confirm the
results of the present study.

In conclusion, personal experience of CPAP
use influenced CPAP adherence and duration of CPAP
use in OSA patients.

What is already known on this topic?
Factors that may affect the CPAP adherence

in obstructive sleep apnea patients in the Western
countries included reimbursement insurance right or
experience of CPAP use.

What this study adds?
Personal experiences affect CPAP adherence

and duration of CPAP use in Thai patients with
obstructive sleep apnea. Factors associated with CPAP
adherence including feeling annoyed, fearing of mask
off during the night, and high price. The duration of
CPAP use was associated with male sex and fearing of
mask off during the night.
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