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Abstract
Background: Continuous positive airway pressure (CPAP) is considered to be the gold
standard for the management of obstructive sleep apnea (OSA). But poor CPAP adherence is
the main limiting factor of the OSA treatment.
Objectives: To find out the acceptance and adherence of CPAP use in patients with OSA and the
association of personal and disease characteristics of the patients with patterns of CPAP use.
Methods: A cross-sectional retrospective study was conducted between June 2014 and
December 2014 at the PULSAR, a sleep laboratory in Kolkata, India. Patients diagnosed with
OSA between July 2007 and June 2011 at the PULSAR were included and analyzed applying
a telephonic questionnaire.
Results: A total of 523 patients had undergone polysomnography.Of them, 514 (98.3%)
patients were prescribed CPAP; 40(7.6%) were dead, and 36 (6.9%) could not be contacted.
of the 438 (83.7%) patients contacted over the phone, 25 (4.8%) refused to participate in the
study. The rest, that is, 412 (79%) patients, that agreed to be interviewed were divided into
three groups-group I: never used CPAP (134, 25.6%);group II: ever used CPAP (27, 5.2%);and
group III: currently using CPAP (252, 48.2%). The mean age of the patients was 50.5 ± 11.2
years; the mean body mass index of the group was 30 ± 5.3. The mean apnea–hypopnea
index was 62.3 ± 20.1, with a range of 8.5–127.9. The mean duration of use in ever-used
group was 21.6 ± 8.4 months and in current-user group was 54.8 ± 16.0 months. Mechanical
discomfort (34.3%) is main cause of non-adherence.
Conclusion: About one-third patients prescribed CPAP never initiated the treatment, and
those who started reported a high incidence of adherence during the period of this study. A
significant correlation was observed between disease severity and the duration of CPAP use.
Keywords: Adherence, Acceptance, Sleep apnea, Obstructive, CPAP.
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Introduction

Polysomnography and CPAP titration

C

Before the start of polysomnography (PSG), the
procedure was explained in full details by the sleep
technician of the institute. Any problems encountered
by the patient or the machine during the night were
promptly solved by the technician during the titration
night. PSG done at PULSAR included an EEG, binocular
electrooculogram, chin and lower leg electromyogram,
nasal and mouth airflow, thoracic and abdominal
respiratory movements, ECG, and oxygen saturation
measured by pulse oximetry. A complete cessation of
airflow for >10 s was taken as the definition of apnea,
while hypopnea was defined as a >50% reduction in
oronasal airflow accompanied by a reduction in oxygen
saturation measured by pulse oximetry of at least 4%.
Apnea events were classified as obstructive, mixed, or
central, according to the presence or absence of breathing
efforts with thoracoabdominal paradox. Apnea–hypopnea
index (AHI) was determined by the number of apnea
and hypopnea events per hour during the night of PSG
procedure. Other measured data comprised including
arousal index and minimal oxygen saturation. After PSG,
patients underwent a titration of CPAP trial if determined
necessary by the physician at the institute. If the patients
decided to accept CPAP, the patient was introduced to
the medical equipment providers by the technical staff
at PULSAR.

ontinuous positive airway pressure (CPAP)
remains the gold standard for treatment of
obstructive sleep apnea (OSA), providing
significant subjective improvements and reductions in
cardiovascular morbidity and mortality.1However, central
to good clinical outcome in patients undergoing
treatment with CPAP is compliance, which refers to how
long the patient uses CPAP on a nightly basis. Despite
improvements in the technology in CPAP machines, most
patients still experience difficulties in tolerating the
machine and/or mask. Inconvenience during titration
causes a large proportion of patients from ever using the
CPAP therapy.2 Even among patients that continue
treatment despite inconvenience, some stop the
treatment without a consent from their treating
physicians.Controversies exist as to the relation of the
severity of the disease to the level of adherence. Some
studies suggest that the level of compliance is related to
the severity of the disease and to the initial inpatient
management session.3,4 With respect to the compliance,
the first few weeks are critical, as well.5
Weaver and Grunstein6 estimated that, at 3 months of
treatment, 29–83% of patients detected with OSA were
nonadherent, when nonadherence is defined as a mean of
<4 h of use per night. At the end of a year, nearly half of
the patients were not using CPAP. In a prospective cohort
study of 25 patients with newly diagnosed OSA, MartínezGarciaet al.1 measured the CPAP adherence at 18 months
and found that the majority (91.6%) of those patients
were not using CPAP at all.
This study was conducted in a large sleep laboratory
in Kolkata, India, to investigate the current patterns of
CPAP adherence in patients with OSA and the association
of personal and disease characteristics of the patients with
patterns of CPAP use. We also attempted to explore the
reasons for nonuse of CPAP in these patients with OSA
from the time of their initial or subsequent use.

Materials and Methods
Study Setting and Duration
The study was conducted between June 2014 and
December 2014 at PULSAR (Pulmonary Laboratoryand
Sleep Associated Research), a sleep laboratory in Kolkata,
West Bengal, India.

Study population
Records of patients diagnosed as OSA between July
2007and June 2011 at PULSAR were analyzed. Baseline
characteristics of patients and sleep study findings were
recorded on prestructured schedules after removing all
identifiers. All eligible patients by records retrieved from
the database were contacted by one of the investigators
(AP) and asked to take part in the study. No surrogate
interviews were taken, and patients that were dead as
informed by the relatives, did not respond after two
attempts, or in all those who could not be contacted
were excluded from the study. The study was approved
by our Institutional Ethics Committee.
The same schedule used for collection of recorded
data also had a section of telephone questionnaire that
consisted of eight questions that took approximately 10
min to answer. The questions were pilot tested on 10
patients (diagnosed after the study period) to ensure easy
comprehension and changes made accordingly. The same
Indian Journal of Sleep Medicine (IJSM), Vol. 9, No. 4, 2014

174

CPAP acceptance and adherence among patients diagnosed with obstructive sleep apnea:
A long-term study from eastern India

interviewer (AP) experienced in telephone- and
population-based surveys conducted the telephonic
interviews for all patients from a script to ensure
consistency among all the interviewees.

Definitions
Acceptance: Patient meets the selection criteria for CPAP
treatment and proceeds to have CPAP pressure level
determined.
Adherence: In this study, the study population was divided
into those with “adherence” to CPAP (>4 h CPAP use
per night) and those with “nonadherence” to CPAP (<4
h CPAP use per night)for more than 70% of the nights8
for the last 6 months.

III: currently using CPAP (252, 48.2%) (Figure 1).
Patients diagnosed with OSA
(n=523, 100%)

Not advised CPAP
(n=9, 1.7%)

Advised CPAP
(n=514, 98.3%)
Died
(n=40, 7.6%)

Contacted
(n= 438, 83.7%)

Could not be contacted
(n=36, 6.9%)

The study population was divided into three groups
based on their pattern of CPAP use:
• Never used—Group I: Patients that were prescribed
but never initiated on CPAP therapy.
• Ever used-Group II: Patients that have been prescribed
CPAP by the treating physician at PULSAR and had
been adherent to CPAP for 6 months or more but
had stopped using it for more than 6 months from
the time of questionnaire administration.
• Currently using-Group III: Patients that have been
prescribed CPAP by the treating physician at
PULSAR and had been adherent to CPAP for 6
months or more and is currently using it or has
stopped using for less than 6 months. The patients of
this group were asked about their adherence to the
treatment.

Results
A total of 523 patients had undergone PSG at PULSAR
between July 2007 and June 2011. Of them, nine (1.7%)
patients were not prescribed CPAP based on the disease
severity. Of the 514 (98.3%) patients who were
prescribed CPAP, 40(7.6%) patients were dead at the
time of data collection, and 36 (6.9%) patients could
not be contacted because of change in telephone number
not intimated to PULSAR. Of the 438 (83.7%) patients
that could be contacted over the phone, 25 (4.8%) refused
to participate in the study. The rest, that is, 412 (79%)
patients that agreed to be interviewed, were divided into
three groups-group I: never used CPAP (134,
25.6%);group II: ever used CPAP (27, 5.2%);and group
Indian Journal of Sleep Medicine (IJSM), Vol. 9, No. 4, 2014

Participated in the study
(n= 413, 79%)

Group I
Never used
CPAP
(n= 134, 25.6%)

Refused to participate
(n=25, 4.8%)

Group II
Ever Used
CPAP
(n= 27, 5.2%)

Group III
Currently using
CPAP
(n= 252, 48.2%)

Figure 1: Flow chart depicting patient recruitment for
this study
Table 1: Baseline characteristics of patients diagnosed
with OSA that participated in the study (n=413)
Patient characteristics

Mean

Range

Male/female, n

359:54

NA

50.5 ± 11.2

11–87

Mean BMI, kg/m

30 ± 5.3

19.1–64.3

Mean AHI

62.3 ± 20.1

8.5–127.9

Mean age, years
2

The baseline characteristics of all the patients with
OSA are presented in Table 1. The mean age of the
patients that were interviewed was 50.5 ± 11.2 years;
the minimum age at which CPAP was prescribed was
11 years while the eldest person was 87 years at the time
of diagnosis. The mean body mass index (BMI) of the
group was 30 ± 5.3 kg/m2.The mean AHI was 62.3 ±
20.1, with a range of 8.5–127.9.
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Table 2 shows the differences in baseline
characteristics and symptoms between the three groups
of patients. The proportion of patients with symptoms
were higher in group III compared with those in groups
I and II.
Table 2: Differences in baseline characteristics and
symptoms of patients diagnosed and advised CPAP
Characteristic

Never-used
CPAP
(n=134),
group I,
n (%)

Ever-used
CPAP
group II
(n=27)
n (%)

Still using
CPAP
(n=252),
group III,
n (%)

49.4 ± 12.2

48.4 ± 9.0

51.4 ± 10.8

Female sex

17 (12.7)

4 (14.8)

33 (13.1)

Smoking history

63 (47)

16 (59.3)

155 (61.5)

Regular alcohol
intake

23 (17.2)

5 (18.5)

64 (25.4)

Snoring

127 (94.8)

26 (96.3)

247 (98.0)

Witnessed apnea

32 (23.9)

8 (29.6)

109 (43.3)

EDS

99 (73.9)

26 (96.3)

243 (96.4)

Age (years),
mean ± SD

Table 3: Comparison between the mean values of
parameters among the three groups
Characteristic Never-used
CPAP
(n=134),
group 1,
n (%)

Ever-used
CPAP
(n=27),
group II,
n (%)

Currently
using
CPAP
(n=252)
group III
n (%)

p value

Mean
NA
duration of
use (months)

21.6 ± 8.4

54.8 ± 16.0 0.000**

Mean age
(years)

49.4 ± 12.2 48.4 ± 9.0

51.4 ± 10.8 0.145

Mean BMI
(kg/m2)

29.4 ± 5.7

29.7 ± 5.5

30.4 ± 5.1

0.204

Mean neck
38.8 ± 2.9
circumference
(cm)

38.6 ± 3.9

38.5 ± 4.0

0.594

Mean arousal 47.7 ±14.7
index

49.0 ± 10.7 48.6 ± 14.7 0.819

Minimum O2 81.2 ± 8.6

78.1 ± 6.0

74.2 ± 8.6

0.000*
(I, III)

saturation
Mean AHI

56.9 ± 18.1 59.6 ± 20.2 65.4 ± 20.5 0.000*
(I, III)

**Student’s t-test.
*Statistically significant, ANOVA with posthoc
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Table 3 shows the comparison in the mean values of
parameters among the three groups. There is a
nonsignificant difference in the mean age and mean neck
circumference among the patients in the three groups.
There is a significant difference between minimum O2
saturation and mean AHI among the three groups.
However, this study failed to show a statistically significant
difference in the BMI and mean arousal index among
the patients in the three groups.
Table 4: Reasons for nonadherence in CPAP nonusers
Reasons

Never-used
CPAP(n=134)
group I, n (%)

Ever-used
CPAP
(n=27),
group II, n (%)

Mechanical discomfort/
unable to adapt to
CPAP or rejected at
CPAP titration

46 (34.3)

10 (37)

Significant improvement
following use

0

9 (33.3

Improved following
weight reduction/yoga

40 (29.9)

0

Improved following
treatment of asthma/
COPD

10 (7.5)

0

Unable to afford
the device

20 (15)

0

Did not perceive benefit

0

1 (3.7)

Nasal sore/nasal stuffiness

0

4 (14.8)

Not advised on second
opinion

7 (7.5)

0

Social stigma

8 (6)

0

Cumbersome/
location change

3 (2.2)

3 (11.1)

Table 4 gives the reasons for nonuse of CPAP in the
groups. Of the patients that never used CPAP, the main
reason was mechanical discomfort and the inability to
adapt to CPAP at titration (34.3%) followed by people
with improvement in symptoms following weight
reduction (29.9%). Only 15% patients were unable to
afford the machine. Among patients that had ever used
CPAP, persistent mechanical discomfort associated with
the use of the machine (37%) followed by patients with
significant improvements in symptoms (33.3%) were the
most common causes of stopping the usage.

Indian Journal of Sleep Medicine (IJSM), Vol. 9, No. 4, 2014

176

CPAP acceptance and adherence among patients diagnosed with obstructive sleep apnea:
A long-term study from eastern India

Discussion
This study divided all the patients into three groups.
Similar to findings by other studies,9–11 about one-quarter
patients with OSA, comprising the group I, did not fulfill
the initial prescription of CPAP. Discomfort or dislike
at initial experience with CPAP titration was the single
most important reason for never using CPAP.10,11 In the
current settings, the patients need to buy their own
CPAP; hence, cost as a reason for never use was
specifically looked into. Only a small section of never
users cited financial constraints as a reason for never
using CPAP. This finding was similar to the studies
undertaken in the United States12,13 and Australia,14in
which patients were asked to buy their CPAP machines,
thus arguing against a significant effect of cost to
adherence to treatment. Our study contradicts the study
conducted by Nagarajan et al.15from Indiain which they
found that high device cost (36.69%) was the main
reason for not using CPAP machine.Problems of
noninitiation can be mitigated by ensuring patient
comfort at the initial trial,2a better acknowledgement of
the patient’s initial difficulties, and taking aggressive steps
to minimize them.
There is a clinical impression that patients are less
likely to abandon CPAP the longer they have been using
it. However, in their study, McArdle et al.16 found that
29% of these patients stopped their treatment after 1
year. Similarly, Krieger and colleagues found that 20%
of those who stopped treatment do so after 1 year.
Rejection following the initiation of treatment (group II
in this study) is much lower than the 12–25% reported
in other studies. 17,18 In their study, Wolkove et al. 10
described these patients as being “dissatisfied” with the
treatment as evidenced by switching to other forms of
therapy. In this study, however, the commonest cause of
discontinuation in this group of patients was a significant
improvement in the symptoms. Mechanical discomfort
or inconvenience was persistent in this group of patients
despite continued used of CPAP (37%).
OSA in Asian men has been found more frequently
in the nonobese patients, despite the presence of severe
illness, when compared with white male patients with
OSAS.19A study by Garg et al.20from Lucknow, India,
found that 44.4% patients with OSA were nonobese
according to the WHO criteria of obesity for Asians.21
In this study, however, only about a quarter of the patients
were nonobese using the same criteria.
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The estimated prevalence of snoring in children is
3–12%, whereas OSA affects 1–10%.22–24OSA has been
reported in children younger than 2 years, and CPAP
use was found to be tolerable and effective.25 The youngest
patient in this study diagnosed with OSA was 11 years.
However, he was a never user of the CPAP machine.
Several studies have looked into the association of
variables with continued CPAP use. In this study, most
symptoms of OSA were more in the currently using
(group III) and ever users (group II) than the never users
(group I). However, snoring was ubiquitous in its
presence in all the groups and was the second most
common reason for the patients seeking treatment after
excessive daytime somnolence (EDS). Several studies
have found that worse initial symptoms of excessive
daytime sleepiness are associated with greater CPAP
use.3,8,15,26 Symptoms of witnessed apnea was present in
a larger number of patients in the ever and current CPAP
user groups. As apnea is a rather frightening experience,
patients tended to continue CPAP use in its presence.
Patients with increased age, BMI, and the mean arousal
index are seen to be nonstatistically more likely for longterm CPAP use. In addition, increased severity of OSA
as evidenced by the mean minimum oxygen saturation
and the mean AHI are important predictors of continued
use of CPAP.14,27

Limitations
The major limitation of the study is that about one-fifth
of the patients could not be interviewed either because
of death or inability to contact due to change in address
or phone number; hence, the patterns of their CPAP
use could not be ascertained. This might have affected
the results of analysis. Patients tend to exaggerate CPAP
use by approximately 1 h when compared with objective
measurements.8,28,29Because the study was undertaken
during the period when objective measurement
technology was not available with the CPAP machines,
objective confirmation of self-reported compliance was
not available for this study. Nowadays, CPAP adherence
tracking system is available in all the machines. CPAP
usage can be reliably determined from CPAP tracking
systems. Adherence tracking systems can collect data
that measure the date ranges of CPAP usage and the
total number of nights the CPAP was utilized (and not
utilized)and can sort the data to the percentage of nights
CPAP was utilized and the percentage of nights CPAP
was used >4 h/night. 30 Again, in patients that gave
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improvement of the symptoms as the reason for their
late noncompliance, no further sleep studies for
measuring PSG parameters were carried out to verify
objectively their symptomatic improvement.

Conclusions
About one-third of all the patients prescribed CPAP never
initiated treatment. However, among those who started,
only a small section abandoned CPAP without medical
consultation, while a significant number continued to
use CPAP. Those who continued the usage reported a
high incidence of adherence during the period of this
study. There is a significant correlation between the
disease severity and the continued use of CPAP. Increase
in CPAP use can be achieved with better initial
management and continued support to patients on CPAP.
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