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ABSTRACT
Introduction: The aim of our study is to ascertain the factors affecting the
compliance of older male patients with obstructive sleep apnea syndrome to
continuous positive airway pressure treatment.



Materials and Method: Retrospective analysis was done on tests of
older male patients who have underwent continuous positive airway pressure
treatment for obstructive sleep apnea syndrome. The tests were documented
for almost five years and test results of the patients were taken from records of
two different hospitals. Compliance with continuous positive airway pressure
treatment; using an average of 5 hours or more of continuous positive airway
pressure per night was accepted.
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Results: It was found that 160 of 264 older men patients adapted to
continuous positive airway pressure treatment but 104 of them did not. 68 ±
3.1 years were recorded as compliant group mean, while 74 ± 4.2 years was
recorded as mean of non-compliant group. Resolution of symptoms a score
of 95% were transpire in compliant patients and 87% seen in non-compliant
patients. While 95% of the compliant patients took part in the continuous
positive airway pressure training meetings, only 53% of the non-compliant
patients attended the training meetings. A statistically significant correlation
was found between non-compliance with continuous positive airway pressure
therapy and smoking, nocturia, and benign prostatic hyperplasia.
Conclusion: Symptoms resolution treatment seem has linkage with
improved compliance. In older male with obstructive sleep apnea syndrome,
compliance with continuous positive airway pressure therapy is associated with
the patient’s participation in the therapy education group.
Keywords: Continuous Positive Airway Pressure; Sleep Apnea, Obstructive;
Compliance; Aged
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INTRODUCTION
Obstructive sleep apnea syndrome (OSAS) refers
to a sleep-associated problem that is common in
people of different ages: it is identified with irregular upper airway obstruction during sleep. Usually,
patients with this problem have a continuous history
of apnea, hypopnea, oxygen desaturation, and disturbed sleep. Globally, OSAS is known to be a major problem affecting many people. The usual signs
and symptoms are persistent snoring, frequent
night awakenings, restless sleep, and immoderate
daytime sleepiness (IDS). Age, gender, obesity, and
nasal congestion are among the prominent risk factors associated with OSAS (1). Sleep disturbances
are more prevalent among overweight people, in
children, and in women in the postmenopausal period (2). They are frequently related to comorbidities such as insulin resistance, metabolic syndrome,
diabetes mellitus, high blood pressure, stroke, and
heart and blood vessel disease, with an increased
risk of vehicle accidents and various psychiatric
disorders. The management of OSAS requires persistence and an integrative approach. After the diagnosis is made, some patients are offered a consultancy service to help them cope with their illness,
including their comorbidities. Recently, awareness
has increased of the importance of sleep for overall
life quality, as associated with well-being, particularly in older adults. Sleep architecture differs in older
adults. Older adults spend more time in the shallow
stages of sleep, experiencing frequent awakenings
and sleep interruptions (3). However, despite numerous studies and increased awareness of sleep
issues, there is no specified and systematic plan
regarding the diagnosis or therapy associated with
disordered breathing during sleep in older adults.
Continual positive airway pressure (CPAP) is a
safe and effective therapy for patients suffering from
OSAS. Properly used, CPAP is effective in reducing
nocturnal respiratory events and in improving daytime sleepiness and cognitive function (4). However,
it is reported that a long-term lack of adherence to
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treatment can reduce the compliance rate to 63%
(5). Studies have shown that reduced CPAP compliance is associated with increased daytime sleepiness, a high apnea-hypopnea index (AHI), and a low
mean oxygen saturation at night (4,5). Individuals
who have had palatal surgery report mask problems
with CPAP, and this has a negative effect on compliance (6). Studies indicate that regular and uninterrupted use of CPAP therapy, for a minimum of five
hours a day, has a significant effect on a patient’s
sense of well-being. As yet, no single definition of
what constitutes good CPAP compliance has been
reached, and various healthcare systems suggest
different requirements. A widely accepted scale
for compliance is the application of CPAP for more
than five hours per night on a minimum of 70% of
nights. Despite the high efficacy of CPAP therapy,
its potency is restricted by variable adherence to
the treatment (7). Failure to comply with CPAP treatment happens in up to 25% to 50% of patients, who
often abandon the treatment within four weeks of
starting it (7). In considering compliance with CPAP,
the research includes adults of a wide variety of
ages. However, it is known that the prevalence of
OSAS increases with age, and 30% of OSAS occurs
in the older population (8). Older adults thus make
up a high proportion of OSAS clients. It should be
kept in mind that treatment compliance factors affecting older adults may differ from the factors affecting the general population. This research considered the clinical and other variables affecting
compliance with CPAP in older men (aged 65 years
and above). A number of factors were ascertained
to detect whether they affect compliance with CPAP
among these older men. The variables included
factors previously reported as affecting compliance
with CPAP use. These factors may be related to the
aging process and thus affect compliance indirectly.
MATERIALS AND METHOD
This research was conducted between March 2014
and April 2019 as a retrospective review of medi-
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cal records and sleep analysis of 264 male patients,
aged 65 years and above who have underwent continuous positive airway pressure therapy for OSAS.
The tests were documented for almost five years
and test results of the patients were taken from records of two different hospitals.
Out of 320 older male patients who underwent
CPAP for OSAS therapy, 264 were included in this
research. Twelve patients were rejected from the
study because their medical records were not comprehensive, four patients were excluded because
their CPAP device lacked an hour meter, and twelve
patients due to missing CPAP data. Twenty eight
patients who had undergone surgery with uvulopalatopharyngoplasty and bariatric surgical methods were also excluded from the study.
All patients’ medical records were reviewed for
age, gender, race, AHI, CPAP pressure, body mass
index (BMI), lowest oxygen saturation, tobacco and
alcohol use, use of oxygen with CPAP, duration of
CPAP therapy, visual and hearing impairments,
CPAP complications, psychiatric disorders, change
of mask required, current medications, and comorbid conditions. AHI, OSAS symptoms, nocturia, and
CPAP treatment were also evaluated.
Nocturia was defined as the frequency of urination from sleep at which patients would complain
to healthcare professionals. Benign prostatic hyperplasia (BPH) was diagnosed and recorded following
examination by an urologist.
CPAP compliance was equated with the patient
applying CPAP for five hours or more per night. All
patients included in the research received at least
six months of CPAP therapy. Evaluation of compliance with CPAP was calculated from recorded readings on the patient’s device over the previous six
months.
The term AHI refers to the sum of all apneas
and hypopneas divided by the period of hours of
sleep (1). Apnea refers to air flow termination of
more than ten seconds. Hypopnea refers to airflow

retardation, which has an effect on arterial oxygen
saturation, causing desaturation of more than 3%.
Within the first month after diagnosis of OSAS and
starting CPAP therapy, all patients were examined
to document any resolution of sleep abnormalities,
a minimum oxygen saturation of 90 and an AHI of
less than 5. CPAP titration was applied with increasing pressures of 2.5 cm-H2O until the respiratory
events resolved to the patients detect with polysomnography. A mask and CPAP were prescribed
for all patients by a pulmonologist during the initial diagnosis. During the verification process, all
patients were informed about OSAS and about the
use of the CPAP mask and machine by a sleep technician. The patients were encouraged to participate
in the monthly training provided in a CPAP education group led by a trained sleep technician. Three
questions were asked to ascertain the patients’ clinical symptoms, complications, and level of comfort
with the CPAP device. A check of the equipment
and its function was conducted, and any disposable
items, such as masks, were changed if necessary.
Meter readings were taken from the records at the
same time. Patients’ questions were answered, and
they were allowed to share their experiences. The
training sessions often included a lesson on sleep
disorders. All patients were invited to the CPAP
training group every six months regardless of their
previous attendance.
The study had been reviewed and approved by
a certified Ethical Committee, and the number of
the approval documents included the date of the
approval. The registration number is 2011- KAEK-42
2019/12-05.
Statistical analysis
Fisher’s exact test and the paired two-tailed Student’s t-test were used for the statistical analysis.
Descriptive statistics and the chi-square test were
used to evaluate the data, and the within-group difference was analyzed using the Mann–Whitney U
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test. Data were expressed as means ± SD. A statistical difference was taken as p < 0.05.
RESULTS
The demographic and clinical characteristics of
264 older male patients with OSAS included in this
study are presented in Tables 1 and 2. All patients
were white Caucasian males, with mean age of 73
± 5.6 years during the period when the records
from their CPAP devices were reviewed. All were
typical OSAS patients, without respiratory failure,
neuromuscular disease, or severe kyphosis or scoliosis. While 160 of the patients were compliant with
the prescribed use of the CPAP device, 104 were
non-compliant. As shown in Table 1, the mean age
of the patients who were CPAP compliant was statistically significantly lower than that of patients who
were not compliant (p = 0.03). When CPAP therapy
was started with our patients, smoking was found to

be associated with non-compliance. No statistically
significant difference was shown in terms of alcohol
consumption by the patients. Alcohol consumption
rates were 35% in the compliant group and 60% in
the non-compliant group (p = 0.35). While 95% of
the compliant patients took part in the CPAP patient training group for a minimum of six months,
only 53% of the non-compliant patients attended
the training meetings (p = 0.006). Hearing loss was
9% in the non-compliant patients and 58% in the
compliant patients. However, the indicated difference was statistically insignificant (p = 0.43). There
were differences in the level of impairment in walking ability, with 8% impairment in the non-compliant group versus 26% in the compliant group (p =
0.35). This difference was statistically insignificant.
No significant difference was observed between
the groups in patients with visual impairment (66%
in the compliant group and 75% in the non-compliant group) (p = 0.25). Only 31% of the non-compli-

Table 1. Demographic and clinical characteristics of the older male patients who can comply to CPAP therapy
n

Age (Years)
(mean + SD)

160

72 ± 2.9

*Compared

Age at Diagnosis
of OSAS
(Years)
*68

± 3.1

BMI
(kg/m2)
36 ± 12.4

Baseline AHI
(events/h)

41 ± 6

AHI
on CPAP
3 ± 2.1

CPAP device
CPAP education
Counter Data
Pressure
Group Attendance
(h/night)
(cm-H2O)
(n, %)
11 ± 2.1

**152,

95%

7.5 ± 1.2

with the non-compliant group p = 0.03, Student t-test. **p = 0.006, Fisher’s Exact Test compared to non- compliant group.

BMI, body mass index; CPAP, continuous positive airway pressure; AHI, Apnea-hypopnea index.

Table 2. Demographic and clinical characteristics of the older male patients who cannot comply to CPAP therapy
n

Age (Years)
(mean + SD)

104

76 ± 3.6

*Compared

Age at Diagnosis
of OSAS
(Years)
*74

± 4.2

BMI
(kg/m2)
34 ± 13.1

Baseline AHI
(events/h)

26 ± 5

AHI
on CPAP
5 ± 2.4

CPAP device
CPAP education
Counter Data
Pressure
Group Attendance
(h/night)
(cm-H2O)
(n, %)
11 ± 1.4

53%

0.4 ± 0.3

with the compliant group p = 0.03, Student’s t test. **p = 0.006, Fisher’s Exact Test, Compared with compliant group. BMI,

body mass index; CPAP, Continuous positive airway pressure; AHI, Apnea-hypopnea index.
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not linked with diuretic usage.

ant group and 56% of the compliant group had a
previous diagnosis of a psychiatric illness, but this
difference was statistically insignificant (p = 0.42).

An urology specialist physician diagnosed BPH
in a significant number of non-compliant patients
than in the compliant group (62%, 15%, respectively; p = 0.004). However, the available medical
records did not indicate the number of night awakenings to urinate.

On average, the compliant patients had been
using the CPAP for a longer time than the non-compliant patients when the records were reviewed (3.5
± 0.65 years, 2.4 ± 0.64 years, respectively; p = 0.24).
However, this difference is statistically insignificant.
The incidence of complications from the use of the
CPAP mask tended to be higher in the non-compliant patients. The impediment grade was 41% in
non-compliant patients in contrast with 10% in compliant patients (p = 0.07), but results obtained from
the report reveal that in both groups the complication rate was low. As presented in Table 3, the impediments most frequently seen were mask-related
nasal problems.

The baseline AHI value was higher in the CPAP
compliant group than the CPAP non-compliant
group (41 ± 6, 26 ± 5, respectively; p = 0.08). When
the initial sleep research was done, the lowest oxygen saturation recorded for the compliant group
was 76% ± 5%, and in the non-compliant group it
was 70% ± 2%; however, the difference between
them was statistically insignificant (p = 0.25). No statistically significant difference was detected in the
mean CPAP pressure required for adequate therapy
of the two OSAS groups (p = 0.40). While 20% of the
compliant patients needed supplemental oxygen
with their CPAP therapy, 8% of the non-compliant
patients required additional oxygen, and there was
no statistically significant difference (p = 0.44).

Complaints of nocturia were higher in the
non-compliant group than in the compliant group
(82%, 33%, respectively; p = 0.02). Remarkably, diuretic medicine was being used by many more patients in the compliance group than in the non-compliant group. Therefore, complaints of nocturia
frequency from the non-compliant patients were

Early improvement of symptoms and resolution
of symptoms with CPAP therapy was achieved for

Table 3. Complications of CPAP therapy in older male patients with OSAS
Side effect

Compliant group
n, (%)

Non-compliant group
n, (%)

Nasal congestion

0

(0)

16

(17)

Skin irritation

0

(0)

8

(8)

Mouth dryness

8

(5)

0

(0)

Nose dryness

0

(0)

8

(8)

Ear irritation

8

(5)

0

(0)

Cold nose

0

(0)

8

(8)
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152 of the 160 compliant patients and 55 of the
104 non-compliant patients. The usual symptoms
reported in both groups were excessive daytime
sleepiness, snoring, and sleep obstruction. Excessive daytime sleepiness refers to feeling sleepy
during the day. Sleep disturbance was indicated by
awakening at night when the patients felt disturbed
during their sleep. While an 95% resolution occurred
in the OSAS symptoms in the compliant CPAP user
patients, only 84% of the patients in the non-compliant group experienced symptom improvement
(p = 0.002). Excessive daytime sleepiness and sleep
disturbances were resolved in 100% of the compliant patients. However, excessive daytime sleepiness
and sleep disturbance improved significantly less in
the non-compliant group (p = 0.0001, p = 0.04, respectively). Statistically significant variance was not
found between the two groups in their mean AHI,
as measured during the first CPAP test, in contrast
to their overall symptom response (p = 0.08).
DISCUSSION
The research analyzed compliance with CPAP therapy in older male patients with OSAS. Patients selected were males of aged 65 years and above. We
measured their compliance with treatment objectively, using the time meter.
Different clinical, behavioral, and functional variables that have a relationship with CPAP device
compliance were examined. While some complaints
that are encountered infrequently, such as painful
eyes, were mentioned in previous studies on general CPAP compliance, due to the retrospective nature of the research, we evaluated only those factors
that have been reported as affecting compliance,
as these were included in the medical records. The
design of this study was subject to certain limitations, and the retrospective design may be a limitation of our study. Furthermore, various comparisons
were made, despite the probability that certain factors that were only randomly associated could be
excluded (for example, the presence of BPH and
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age at diagnosis of OSAS). As a result of the limited
number of patients, the research showed a tendency
to arrive at statistical significance when comparing
variables. Mean age at detection of OSAS indicated
a significant difference between the compliant and
non-compliant groups. The compliant patients were
younger when their OSAS was first detected and
their CPAP therapy started. Advancing age in the
elderly population affected compliance with CPAP
therapy. Certain conditions associated with advancing age affected the use of CPAP, such as cognitive
failure and loss of physical ability. Further research
should focus on cognitive and physical functioning
in elderly patients with OSAS as this could identify
factors that may restrict CPAP compliance.
Some studies have suggested that smokers are
less compliant with medication than non-smokers
(9). When CPAP therapy was started with our patients, smoking was found to be associated with
non-compliance, while alcohol intake had no effect
on differences relating to CPAP compliance. However, the value of this information is limited due to
a lack of information regarding the quantity of alcohol drunk. Larger, prospective studies investigating
tobacco and alcohol use in relation to CPAP compliance may determine the impact of these habits on
OSAS patients.
The research noticed significant compliance improvement in patients who attended the CPAP education programme. This result is consistent with the
results of a similar study investigating CPAP compliance and involving patients of various ages (10).
Significant compliance variance can be detected
in patient groups that undergo the education program with sleep technicians or with clinicians who
are aware of the CPAP devices (11). Voluntary participation in a patient program and support group
may reflect individual traits. When patients acknowledge their OSAS, their need for CPAP, and the help
they derive from the program, there will be a natural tendency for both compliance and symptoms to
improve. However, to ensure the conditions for the
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compliance of patients with CPAP therapy, prospective analysis would need to be applied.
Nocturia refers to awakenings at night during
sleep to urinate for a minimum of two times in a
total ten-hour period of sleep (12). Nocturia mostly affects older patients and is reported in 80% of
adults aged 65 and above (13). Untreated OSAS
was stated as a cause of nocturia in one study (14). It
was described previously that 79.4% of awakenings
are caused by the need to urinate when sleeping;
however, the same study showed that the awakenings were actually caused by sleep apneas, hypopneas, snoring, or regular limb motion. It has
been suggested that OSAS patients feel an urgent
need to urinate when they are awakened during
sleep by apnea or hypopnea due to an abnormal
urine output pattern. It is shown that patients with
OSAS have higher fractional urine streams and a
lower percentage of filtered sodium reabsorption
than patients who do not (15). Renal function has
an effect on atrial natriuretic peptide (ANP) levels,
where more negative intrathoracic pressure from
respiratory effort against a closed glottis generates
additional venous return and hypoxemia. As a result, hypoxemia has an effect on pulmonary vasoconstriction and right ventricular overload with right
atrial distension, which is another trigger for ANP
release (16). OSAS therapy with CPAP suggests a
lowered urine output, but the ANP volume indicates no relationship to the extent of CPAP therapy
(17). In this study, despite the application of the instruments provided, there was a rise in complaints
of nocturia among the non-compliant patients;
however, we discovered that the incidence of BPH
detected by the physicians was significantly higher
in the non-compliant group. Unless the symptoms
of BPH have been resolved, the existence of a subset of OSAS patients who are less likely to follow the
CPAP therapy plan must be acknowledged.
Interestingly, the incidence of diuretic use was
higher in the compliant patients. There is a possibility that the use of diuretics might have an effect

on the congestive heart failure therapy that is associated with sleep-disordered breathing. However, a
prospective trial would be needed to authenticate
or reject the clinical significance of the use of diuretics on CPAP compliance among older patients
with OSAS.
It is unlikely that the factors that differ between
the compliant and non-compliant groups are prostate-related, except for the age factor. In our study,
we discovered that the younger patients complied
better with the CPAP therapy. Statistical assessment
of this possible interdependence is determined by
the size of the study population. We discovered
statistically insignificant variance between compliant and non-compliant patients in the baselines for
AHI, mean lowest oxygen saturation levels in the
first sleep study, and prescribed CPAP pressure.
Furthermore, the percentage of patients responding to CPAP therapy rose significantly in the compliant group. This is in uniformity with other research in
the literature (18-20). It can be considered that the
resolution of symptoms is the primary reason for patients continuing with such a potentially disturbing
treatment. Problems with the CPAP mask increase
the risk of non-compliance. Therefore, it is vital for
patients to maintain a CPAP pressure that effectively treats their OASA so that compliance with CPAP
and symptom resolution will increase. For this reason, impediments produced by the mask need to be
ascertained and redressed in CPAP immediately. In
addition, it is important for the elderly with OSAS to
access a trained healthcare technician with knowledge of CPAP devices in order to be equipped with
a suitable apparatus that will ensure their comfort.
CONCLUSION
The CPAP records for the last 6 months of older
men with OSAS were examined to ascertain factors
that linked with treatment compliance. Compliant
patients were, on average, younger than non-compliant patients when their OSAS was diagnosed,
and they participated better in the CPAP patient
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training group. Complete resolution of OSAS symptoms through the use of CPAP happened more frequently in the compliant patient group. Non-compliant patients smoked more, complained more
of nocturia, were more often diagnosed with BPH,
and experienced more side effects from the CPAP

mask. Some of these factors, particularly BPH, are
peculiar to older men with OSAS. To validate our
study, a huge prospective trial would be required.
Additional research is needed to contrast the rates
of compliance and the factors affecting compliance
between young and old patients.
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