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PAP adherence in obstructive sleep apnea. Effects of anxiety and depression scores
on adherence to PAP treatment
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Abstract. Objective: Gold standard therapy for obstructive sleep apnea syndrome (OSAS) is a positive airway pressure
(PAP) treatment. Patient adherence is very important in PAP treatment. We aimed to investigate the parameters which
could affect PAP treatment adherence, especially anxiety and depression levels.

Methodology: This study includes participants who had undergone a polysomnography test and who had been treated
with PAP between December 2014 and December 2015. Sex, age, height, and weight data were collected. Patients treated
with PAP were asked to answer questions from the Beck anxiety and depression inventories at their six-month control,
Peak nasal inspiratory flow (PNIF) scores and were evaluated on adherence to PAP treatment. In this study, cases were
grouped as compliant patients and noncompliant patients with regards to their PAP treatment.

Results: Nineteen of 72 patients included in the study were female, 53 were male, and their ages were between 25 and
69 (mean 46.76x11.19). Sixty of 72 patient treated with CPAP had severe OSAS, and 12 patients had medium OSAS.
Mean Apnea-Hypopnea Index (AHI) score was 52.10+15.49 (26 .0-80.2). We observed that patients with Beck anxiety
scores of 14 and higher were noncompatible with PAP treatment. Similarly, patients who scored lower than 95 L/min
on PNIF score were considered to be noncompliant with treatment. When assessing patient adherence to PAP treatment,
psychological parameters must be taken into consideration.

Conclusions: In our study, we observed that anxiety was high and PNIF score was low in patients who were noncompliant
with PAP treatment.

Introduction OSAS. Psychiatric comorbidity in OSAS has
been reported to adversely affect the quality of
life of OSAS patients®. There are several studies

in the literature which show that an increase in

Obstructive sleep apnea syndrome (OSAS) is a
very common and important health problem. It is

characterized as an occasional complete or partial
obstruction of the upper airway or a decrease in
airflow (hypopnea) despite maximal respiration
effort and to blood oxygen desaturation due to
respiratory problems. There are many treatment
methods for OSAS, but positive airway pressure
(PAP) is the gold standard treatment in OSAS
treatment'.

PAP treatment adherence is a very common
problem according to the literature review?. The
treatment of OSAS with PAP therapy is the most
important parameter for treatment success. The
previous studies indicate that there are elevated
rates of psychological symptoms in patients with

OSAS severity causes a decrease in quality of
life and an increase in anxiety and depression
levels*. Although the nature of the relationship
between OSAS and mood, especially depression
and anxiety, is less clear. Many studies show that
the mood disturbance may represent a biological
and/or psychosocial consequence of sleep apnea’.
Conversely, a psychiatric disorder may contribute
to and promote development of sleep disturbances.
Still, other researchers suggest that both conditions
relate to common underlying mechanisms. It has
been suggested that hypoxemia and some extend
sleep fragmentation, may provoke depressive
symptoms®.
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In addition, nasal pathologies cause a decrease
in CPAP adherence. The most frequent obstructive
pathologies in the nasal region are septum devia-
tions, nasal polyps, adenoid hypertrophy, and
inferior turbinate hypertrophy. Respiratory effort
increases as a result of nasal obstruction and
collapses in the upper airways can occur due to the
increase in negative inspiratory pressure. Reduction
of the nasal turbinates, septum surgeries, prevention
of alar collapse may provide successful results for
OSAS treatment, especially for adherence to nasal
CPAP use. However, very few patients develop
apnea due to isolated nasal obstruction’.

In our study, we compared PNIF scores, anxiety
and depression levels in two groups of patients
who were compatible and noncompatible to PAP
treatment.

Materials and methods

A written informed consent was obtained from
each participant. The study was approved by an
education and research hospital ethics committee
and conducted in accordance with the principles of
the Declaration of Helsinki (307/16.12.2015).

We included participants who had prescribed PAP
treatment between December 2015 and December
2016. Patients were divided into two groups
according to their adherence to CPAP treatment
thourgh facial mask. There is no consensus on the
cause of PAP adherence. It is generally accepted
that adherence is defined as the use of the device for
at least 4 hours a day on 70% of the days. Patients
who used CPAP for at least 4 hours a day on 70% of
the days monitored were considered to be eligible
for treatment. The treatment adherence of the
patients was obtained by calling them for control
examination and using the registration information
in their devices.

Before PAP treatment, patients were asked to
complete a questionnaire which included questions
concerning OSAS symptoms, the Beck anxiety and
Beck depression tests and demographic features.
Beck anxiety and depression tests are two separate
tests consisting of 21 questions measuring the
anxiety and depression levels of the patients. We
calculated patients’ body mass index (BMI) and
measured their neck circumference. Rhinoscopic
endoscopic examination and peak nasal inspiratory
flow meter (PNIF) were performed on all participants
to evaluate nasal obstruction. PNIF is a cheap, easy
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and objective method for assessing nasal patency.
When the PNIF device was performed, the patient’s
mouth and nose were sealed with the anesthesia
mask attached to the device, and the patients’ lips
were tightly closed and they were asked to inhale
roughly. The value corresponding to the point
at which the indicator, which was moving due to
the negative pressure generated in the device, was
recorded. PNIF scores of the patients included in
the study were performed and recorded by the same
physician.

Additionally, after six months of CPAP therapy,
patients were asked to answer the 21 questions
from the Beck Anxiety and Beck depression tests
and were given 0 to 3 points on each question
according to their answers. We noted patient
adherence and side effects of PAP treatment at
the sixth month of PAP treatment Beck anxiety
and depression scores. The patients were divided
into two groups, which were compatible with the
PAP treatment and noncompatible. Beck anxiety,
depression and PNIF scores, dermographic features
and physical examination features were compared
between the two groups. The influence factors of
PAP compliance were determined by regression
analysis. As a result of the regression analysis,
Beck anxiety and PNIF scores were significant and
receiver operating characteristic (ROC) analysis
was performed for beck anxiety scores and PNIF
scores.

SPSS 15.0 for Windows was used for statistical
analysis. The Mann Whitney U test was used
because the two independent groups were not
normally distributed. The Chi-square analysis
test was used for the ratio of independent groups.
Deterministic factors were analyzed with logistic
regression. The cut off value of CPAP compliance
was calculated by ROC, and the statistical alpha
significance was p 0.05.

Results

Eighty-three patients were included in this study, and
11 patients were unable to continue due to the side
effects such as PAP devices being noisy, sleeping
with a mask. The mean age of the remaining 72
patients was 49.76+11.19 (25-69). Nineteen of 72
patients were female and 53 were male.

Mean neck circumference in females was 38+2.8
cm and 42.54+3.7 cm in male patients. Mean BMI
and Beck anxiety scores were statistically higher in
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Table 1

Adherence of PAP Parameters
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COMPLIANCE OF PAP
Compatible (n=39) Noncompatible (n=33)
Ort.£SD Median Ort.£SD Median p
Age 48.64+11.92 50 51.15+£10.28 56 0.294
Tonsil Size 1.44+0.68 1 1.30+0.73 1 0.620
Neck Circumference 41.44+3.46 40 41.91+4.94 41 0.313
BMI 32.35+5.47 32.04 35.23+£3.25 34.6 0.016*
Mallapati Score 2.85+1.09 3 3.18+0.85 3 0.237
AHI Score 52.28+16.78 51.7 51.91£14.08 55.2 0.834
BECK Anxiety Score 13.51+12.84 9 22.21410.55 25 0.003*
BECK Depression Score 10.2348.60 9 11.76+8.78 11 0.507

Footnote: All demographic features, BMI, AHI, neck circumference were obtained before PAP treatment. In
this table, our patients were divided into two groups and the scores between the two groups were compared.

the PAP treatment noncompliant group compared
to the PAP treatment compliant group (p=0.016,
p=0.003) (Table 1).

Eight patients had the chronic obstructive
pulmonary disease, 12 patients had diabetes
mellitus, five patients had hypertension, and six
had coronary artery disease. For comorbid diseases,
there was no difference in the PAP treatment
noncompliant group compared to the PAP treatment
compliant group (p=0.294).

On rhinoscopic endoscopic examination, it was
detected that 32 (44.4%) of patients were with nasal
pathology (septal deviation and/or obstructive
inferior turbinate hypertrophy), 40 (55.6%) of
patients were with no nasal pathology. Mean PNIF
scores were 123.214+30.88 L/min. PNIF means was
statistically significantly lower in the group without
PAP adherence (p<0.001). Mean AHI score in the
compliant group was 52.28+16.78, and mean AHI
score in the noncompliant group was 51.91+14.08.
Based on the AHI, the severity of OSAS is classified
as none/minimal: AHI < 5 per hour, mild: AHI >
5, but < 15 per hour, moderate: AHI > 15, but <
30, severe: AHI > 30 per hour. Sixty (83.3%) of 72
patients had severe OSAS, and 12 (16.7%) patients
had medium OSAS.

There was no significant relationship between
pretreatment and after six months of treatments
Beck anxiety and depression scores (p=0,224).
Mallampati, neck circumference, and Beck anxiety
inventory scores were the most significant factors
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Table 2
ROC Analysis of Beck Anxiety Scores
Test Result Variable(s): Anxiety Scores
Positive if Greater Than | Sensitivity | 1 - Specificity
or Equal To(a)
0.5 1.000 0.949
1.5 0.848 0.897
2.5 0.848 0.846
3.5 0.848 0.744
4.5 0.848 0.667
55 0.848 0.615
7 0.848 0.564
8.5 0.848 0.513
9.5 0.848 0.462
10.5 0.848 0.410
14* 0.848* 0.385*
18.5 0.697 0.385
21.5 0.697 0.231
23.5 0.545 0.179
24.5 0.545 0.128

Footnote: Sensitivity of 84.8%, Specificity of 61.5% Beck
Anxiety Scores. In this table, ROC analysis was performed
for Beck anxiety scores and the results of the analyzes were
presented.

affecting PAP adherence. We calculated a threshold
for mallampati, neck circumference, PNIF scores,
Beck anxiety, and Beck depression scores according
to receiver operating characteristic analysis and
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Table 3
ROC Analysis of PNIF Scores
Test Result Variable(s): PNIF
Positive if Greater Than Sensitivity 1 - Specificity
or Equal To(a)

49 1,000 1,000
60 1,000 0,879
75 0,949 0,606
85 0,949 0,455
95 0,897* 0,000*
105 0,718 0,000
115 0,538 0,000
122,5 0,385 0,000

Footnote: Sensitivity 89.7%, Specificity 100% PNIF Scores. In
this table, ROC analysis was performed for PNIF scores and
the results of the analyzes were presented.

observed that patients scoring 14 or higher on the
Beck anxiety scale and 95L/min or lower on PNIF
scores were noncompliant to PAP treatment. There
was no significant correlation between the beck
depression scale, mallampati, neck circumference
and PAP adherence as beck anxiety scale and PNIF
scores. A cut-off score of >14 on the Beck anxiety
scale gave a sensitivity of 84.8%, specificity
of 61.5%, and 70.7% accuracy in identifying
clinically significant in patients with OSAS (Table
2). Patients whose PNIF score was greater than 95
L/min were found to be compliant with treatment
while those with a PNIF score less than 95 L/min
were detected to be non-compliant with treatment
(sensitivity 89.7%, specificity 100%), (Table 3.).

Discussion

PAP is the gold standard treatment for OSAS
disease, and of the several available methods of
PAP, the most common PAP treatment is CPAP.
While PAP treatment is a cure for short term and
long term complications of sleep respiratory
disorders, patient adherence to the treatment is very
low®.

There are three factors that can affect PAP
treatment adherence: patient motivation based
on symptom severity and treatment satisfaction;
complications with and discomfort from the device;
and patient education about the pathophysiology of
OSAS and the importance of treatment. The study
of Engelman et al., which included 250 patients
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on PAP treatment, showed that most patients had
problems with treatment, the most common of which
was the nasal obstruction. Other problems include
the feeling of cold air, noise, and the pressure of
the mask. The noise associated with the PAP device
can negatively affect a patient’s sleep, subsequently
affecting PAP compliance. PAP treatment noise and
awakening during the night may cause an inversely
correlated AHI score. Patients who had problems
with the noise level of the device were low severity
patients, and they had less desire to use it’.

There are many studies showing the relationship
between BMI and CPAP success. Suzuki et al.
assessed BMI and obesity as one of the factors
affecting CPAP failure". Pelletier-Fleury et al. they
found that low BMI levels were associated with
low CPAP adherence in the study". In our study,
Mallampati levels, neck circumference, BMI, and
Beck anxiety levels were parameters that lowered
adherence to PAP treatment. It has been shown that
parameters related to upper airway anatomy affect
OSAS severity'. Patients with higher Mallampati
levels, higher BMI, wider neck circumference,
and bigger tonsil size are prone to unsteady PAP
pressures, all of which could disrupt the adherence®.

Septoplasty operations applied to the obstructive
pathologies of upper respiratory tract such as
septal deviation were detected to be beneficial for
partial reduction of OSAS severity. Furthermore,
at least these operations were reported to reduce
daytime drowsiness or facilitate the compliance
with CPAP. Nasal obstruction was reported to be a
cause of exacerbation of OSAS symptoms. There
were studies showing that septum deviation and
other airway pathologies provoking upper airway
obstruction (adenoid hypertrophy, inferior turbinate
hypertrophy, etc.) impaired the compliance with
CPAP"“Treatment of nasal obstruction increased the
adherence to CPAP. Increasing adherence to CPAP
is one of the key points for the treatment of OSAS
patients and it is important to use objective methods
that will help physicians other than ENT specialists
to diagnose the disease. Since nasal obstruction is a
subjective complaint, the objective methods should
also be used in addition to the patient’s history and
clinical examination to obtain the most accurate
result in the stage of the diagnosis and evaluation
of treatment. Currently, acoustic rhinometry and
rhinomanometry (RM) are frequently used objec-
tive methods”. However, none of the diagnostic
methods developed so far have been sufficient
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to assess nasal obstruction alone. PNIF is a
physiological method of measuring the peak flow
generated by deep nasal inspiration. In the present
study, nasal obstruction was observed to be one of
the parameters that interfere with the compliance
with CPAP. According to the PNIF scores, the
patients with PNIF scores less than 95 L/min were
noncompliant with treatment. This value was
determined as a result of the statistical calculations.
In addition, the sensitivity was 89.7% and the
specificity was 100%.

Several studies show that patients who have
stress disorders and sleep apnea have more
severe symptoms of depression and anxiety'®'s,
Repetitive awakening during sleep and brain
oxygen desaturation are thought to contribute to the
progression of depression”. Many researchers have
reported that CPAP treatment in OSAS patients
mostly heals psychiatric symptoms'*"”. However,
Borak et al. reported that the early stages of CPAP
treatment in OSAS patients have a significant effect
on cognitive functions but not on emotional states
of patients®. Flemons and Tsai reported that in
some patients, PAP treatment can heal depression
symptoms; however, the relationship between sleep
apnea and depression is multifactorial®'.

In our study, we observed higher levels of
depression and anxiety scores in the PAP treatment
noncompliant group. Anxiety and depression scores
of patients were documented, and we observed
a statistically significant difference between
compliant and noncompliant patients.

In our study, we statistically determined a thres-
hold value on the Beck anxiety scale; we observed
that patients scoring 14 or higher on the Beck
anxiety scale were noncompliant to PAP treatment
and there was no difference between before and
after CPAP treatment Beck anxiety and depression
levels.

Depression and anxiety symptoms can cause
sleep apnea, or sleep apnea can cause an increase
in symptoms of stress disorders. The relationship
between depression, anxiety, and sleep apnea is
uncertain, but patients who suffer from depression
and anxiety are more prone to severe sleep apnea
which can negatively affect patient compliance
with treatment®. A probable cause of the decreased
level of compliance in the noncompliant patient
is that the problems experienced while using the
device disturb the noncompliant patient much
more than they do the compliant patient. And also
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the side effects of CPAP may increase the anxiety
levels of our patients, so we examined the anxiety
levels before and after treatment and there was no
significant difference between them.

PAP is the gold standard option for OSAS
treatment, and CPAP is the method most used to
significantly decrease patients’ symptoms. One
of the most important parameters of treatment
success is increased patient compliance. Patients’
psychological states must be kept in mind when
recommending PAP treatment. A psychological
consultation could increase adherence in the patient
who exhibits symptoms of anxiety and depression®.
In order to increase the adherence to CPAP
treatment, it is necessary to first explain the patient’s
illness and the seriousness of the treatment. Later,
the close relationship between the patient and the
physician is crucial in increasing the compliance of
regular monitoring of the patient, especially for side
effects. With a more serious approach, a nurse or
technician can increase the adherence of the patient
to CPAP training in the first 3 days of treatment,
and monitoring the patient overnight*. However,
referring all OSAS patients to psychiatry clinics is
not cost effective and is unnecessary; depression
and anxiety scales can be used for screening as a
more practical and more cost-effective method?.

Conclusion

In our study, patients who scored higher than 14
points on the Beck anxiety scale were considered to
be noncompliant with treatment similarly patients
who scored lower than 95 L/min on PNIF score
were considered to be noncompliant with treatment
Beck anxiety scale and PNIF score is useful for
predicting PAP adherence.
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