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Abstract
Background Obstructive sleep apnea (OSA) often has a significant impact on health-related quality of life (HRQoL) with social
and psychological implications. For most OSA patients, a reduction in their HRQoL is due to symptoms such as poor sleep
quality, excessive daytime somnolence, and fatigue with differences between gender.
Purpose This study explores the CPAP treatment effect on self-perceived HRQoL related to gender, somnolence, and CPAP
adherence.
Methods Out of 1082 consecutive Italian outpatients, 125 (82 M) (60.3 ± 9.6 years) completed the prospective observational
study and were evaluated at the first visit (T0), and the follow-up visit (T1). Two self-reported HRQoL questionnaires were
administered: six subscales Psychological General Well-Being Index (PGWBI) and 12-Item Short-Form Health Survey (SF-12).
Results Scores of PGWBI and SF-12 MCS improved from T0 to T1. Patients with CPAP use ≥ 4 h/night showed a significant
improvement in all dimensions evaluated, except for SF-12 PCS. At T1, participants with ESS > 10 improved in all scores, except
SF-12 PCS. Gender comparison shows better-perceived HRQoL in males at first visit and CPAP follow-up visit. Variation of
PGWBI was significantly correlated with CPAP use, ESS at T0 and T1 (p < 0.0001; r2 = 0.26).
Conclusions This study provides evidence on the effectiveness of CPAP treatment on perceived HRQoL. Participants with
greater adherence to therapy, greater sleepiness, and greater improvement of daytime sleepiness with CPAP therapy, reported a
higher quality of life improvement. Gender comparison shows better-perceived HRQoL in males at first visit and CPAP follow-
up, despite a more considerable improvement in females.
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Background

Obstructive sleep apnea (OSA) is a treatable disordered
breathing characterized by repetitive narrowing or obstruction
of the upper airway during sleep, apneas or hypopneas, asso-
ciated with sleep disruption, progressively increasing respira-
tory efforts, intermittent hypoxia, systemic and pulmonary
arterial blood pressure fluctuations. Up to 9% of women and
24% of men in the general middle age population have at least
an apnea-hypopnea index (AHI) of five per hour [1].

Obstructive sleep apnea patients may exhibit a significant
impact on health-related quality of life (HRQoL), including its
social and psychological domains with gender differences [2].

There are different options for OSA treatment like lifestyle
recommendations, mandibular advancement devices, surgical
procedures, etc. However, continuous positive airway pres-
sure (CPAP) is the most effective and commonly used treat-
ment for moderate-severe OSA or mild OSA with
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comorbidities [3]. It is well established that CPAP use im-
proves sleep quality, oxygen saturation, daytime sleepiness,
blood pressure, cardiovascular risk, and enhances HRQoL
[4] with a CPAP use time relationship [5]. Unfortunately,
many patients do not use CPAP enough to improve daytime
performance [6]. Health-related quality of life is one of the
significant patient-reported outcomes in healthcare. For most
OSA patients, a reduction in their HRQoL is due to symptoms
such as EDS, fatigue, poor sleep quality, and trouble sharing
the bedroom with the bed partner. These are the primary rea-
sons for pursuing care. Somnolence perception, when present,
plays a significant role in determining deterioration of HRQoL
[7–14]. In the Sleep Heart Health Study, one-third of severe
OSA patients had EDS [13], and effective OSA treatment,
with EDS reduction, should result in an improvement of the
patients HRQoL [15].

WomenwithOSAhave significantly lowerHRQoL thanmen
[10]. Studies are increasingly designed to understand gender dif-
ferences in the OSA clinical features better. Women with OSA
report significantly lower functional status, variable subjective
daytime sleepiness, poorer neurobehavioral performance, and
more fatigue and mood disturbance compared to men at baseline
[16, 17]. Studies on CPAP adherence and gender provided con-
flicting results: females were found to have a lower as well as an
increased CPAP adherence [11, 16]. Lack of consistency in find-
ings may be due to the differences between the sample charac-
teristics, such as age and symptoms severity.

Nevertheless, the impact of CPAP treatment on many as-
pects related to perceived HRQoL, like mood, psychological
well-being, self-control, fatigue, and mental and physical
health, need further investigation.

This paper explores the relationship between gender, som-
nolence, and CPAP adherence on HRQoL. We analyzed the
HRQoL in OSA patients at first visit and after CPAP
treatment.

Methods

The study involved Italian patients attending our Sleep Center
for respiratory disorders during sleep. Out of 1082 consecu-
tive outpatients in a time interval between mid-2015 and mid-
2016, 125 participants completed the prospective observation-
al study (43 F, 82 M); age 32–82 years (60.3 ± 9.6). CPAP-
naïve patients with OSA diagnosis and CPAP prescription and
with at least primary education were eligible to be included in
the study. Patients with a previous diagnosis or on treatment
for OSA (n. 263) as well as patients affected by psychiatric or
neurological disease and participants taking neurological
medication (n. 7) were not included in the analysis. Subjects
who did not complete the full diagnostic process, CPAP titra-
tion, follow-up or questionnaires (n. 493), and negative for
OSA or eligible for alternative treatment or refused CPAP

(n. 194) were excluded from the study (Fig. 1). The age, gen-
der, and BMI of all eligible patients for the study were ana-
lyzed. No significant differences were found between patients
who participated in the study and those excluded.

All of the participants went through clinical evaluation,
including sleep-related disorders. The study received
Institutional Ethical Committee approval (Palermo I AOUP
“P. Giaccone,” report number 8/2014) and all participants
gave written informed consent for personal data processing.

A portable computerized system (type III) was employed to
perform nocturnal monitoring, (Somté or Somnea Compumedics
Inc.; Abbotsford, VIC, Australia). A sleep technician performed
the setup. The following signals were recorded: airflow by nasal
cannula pressure, snoring, thoracic and abdominal movements,
body position, limbmovements, arterial oxygen saturation, pulse
rate, and pulse waveform. Recordings duration were at least 6 h.
According to standard criteria of the American Academy of
Sleep Medicine, apneas and hypopneas were visually scored,
and OSA severity was defined [18]. Percent study-time with
O2 saturation < 90% (TSat90) was evaluated.

Questionnaires

The psychological general well-being (PGWB) was administered
for exploration of subjective well-being of participants as

Consecu�ve outpa�ents
n = 1082 

Eligible for inclusion
n = 812

Excluded for prior diagnosis or treatment 
for OSA
n = 263

Excluded for psychiatric or neurological 
diseases

n = 7

Excluded for refusal to par�cipate to the 
study or not following the protocol 

diagnos�c, �tra�on or follow-up process
n = 493

Excluded because nega�ve for OSA or 
eligible for alterna�ve treatment and 

refused CPAP treatment
n = 194

Subjects enrolled 
n = 125

Fig. 1 Consort flow chart: participants to the study enrolled for the
HRQoL evaluation at first visit and follow-up
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previously described (7–9). It is a 22-item questionnaire
consisting of six subscales: Anxiety, Depression, Well-being,
Self-control, Health, and Vitality. Item responses are rated on a
six-point Likert scale ranging from 0 to 5. The subscales sum
provides a global index score for subjective well-being (range 0–
110) with higher scores indicating better well-being. Considering
“distress” as the opposite of well-being, a global score < 60 sug-
gests a “Severe Distress”; from 60 to 72 a “Moderate Distress”;
and > 72 “No Distress” category [19, 20].

The 12-Item Short-Form Health Survey (SF-12) was ad-
ministered to measure both Physical (PCS) andMental health.
The Physical (PCS) and Mental Component Summary (MCS)
are standardized (range 0–100) with a reference value of 50: a
score above 50 means better than average function while be-
low 50 means poorer than average function [21, 22].

The Italian version of the Epworth Sleepiness Scale (ESS)
[23, 24] was administered to assess daytime sleepiness. A
score above 10 suggests EDS.

Study procedure

Patients’HRQoL was assessed at the first visit (T0), and the
first follow-up (T1) from a minimum of 2 to a maximum of
9 months of CPAP therapy. The study did not affect either the
patients’ diagnostic procedure and routine care or the timing
of CPAP follow-up. After the diagnosis of OSA, the relevance
of adherence to CPAP and the consequences of failed treat-
ment were illustrated. Subsequently, after identification of the
mask and an educational and training session, patients
underwent CPAP titration with an auto-adjusting device
(S9TM, ResMed Ltd., Bella Vista, Australia) for 3 to 5 nights
at the patients’ home or in the sleep lab. After a critical revi-
sion of recordings, the level of pressure only rarely exceeded,
was selected as the CPAP treatment level [25]. CPAP adher-
ence was assessed by monitoring CPAP use per night by
CPAP software program at the scheduled first follow-up visit.
The adherence criterion used is at least 4 h per night. An
assistant psychologist administered questionnaires at T0 and
T1 in the same order: ESS, followed by PGWBI and SF-12.

Statistical analysis

Data are reported as mean ± SD. The relationship between
gender, age, BMI, AHI, TSat90, adherence (hours of CPAP
therapy/night), ESS at T0 and T1 and changes in PGWBI was
analyzed using multiple linear regression. Continuous vari-
ables were tested for normality of distribution by the
Kolmogorov-Smirnov test. Non-parametric Wilcoxon’s test
and non-parametric pairwise multiple comparison
Wilcoxon’s test were used to assess differences. The question-
naires mean differences between T0 and T1 were evaluated by
paired t test. Cohen’s d effect size, for the two paired samples
(T0, T1), was estimated dividing the t value of the paired t test

by the square root of the number of pairs. Effect size shows the
magnitude of differences observed [26]. Pearson’s chi-square
was applied to assess differences in “Distress category” be-
tween T0 and T1. p < 0.05 was considered significant.
Statistical analysis was performed by commercial software
(JMP 8.0 SAS Institute Inc.).

Results

Population characteristics and nocturnal sleep study results at
T0, and CPAP adherence are shown in Table 1. The popula-
tion was divided by gender, drowsiness (ESS score ≤ 10 and
ESS score > 10 at T0) and CPAP adherence (use < and ≥ 4 h/
night). Comparisons did not show any statistical difference in
the parameters. There were no statistically significant differ-
ences for age, BMI, AHI, Tsat90, adherence, and ESS be-
tween females and males, somnolent and no-somnolent, and
adherent and no-adherent participants.

Table 2 shows PGWBI, SF-12, and ESS scores at T0 and
T1. Mean scores at T0 were worse than reference values in the
whole sample [18, 20, 22] (p < 0.0147). The PGWBI scores
improved at T1compared to T0; the PGWBI total score and
the Anxiety, Depression, Well-Being, and Vitality score of the
subscales became similar to reference values. The SF-12
showed an improvement for the MCS, but not for the PCS.
A medium level of effect size for PGWBI total score and
Vitality subscale score was observed. ESS mean score de-
creased by a significant amount from T0 to T1 (11.2 to 5.1
respectively). Multiple linear regression analysis was applied
between changes in PGWBI and gender, age, BMI, AHI,
TSat90, adherence (hours of CPAP therapy/night), and ESS
at T0 and T1. PGWBI variation was significantly correlated
with adherence to therapy, ESS at T0 and T1 (p < 0.0001; r2 =
0.26). Greater adherence to therapy, greater sleepiness at T0,
and a greater reduction in daytime sleepiness at T1 were as-
sociated with improved quality of life.

Distress category distribution was different between T0
and T1 (r2 = 0.16 - chi-square = 55.387; p < 0.0001), with an
increase, after CPAP therapy, of participants with a total score
> 72 (no-distress).

Table 3 shows PGWBI, SF-12, and ESS scores for each
gender. Males compared to females showed higher mean
scores at both times (p < 0.0022), except for ESS. At T1 fe-
males improved all scores unless the Self-control PGWBI
subscale and the SF-12 PCS with a large effect size in the
ESS and a medium effect size improvement in the PGWBI
total score and the Well-Being and the Vitality subscales.
Males showed a large effect size in ESS and medium effect
size on Vitality PGWBI subscale. After CPAP treatment, fe-
male improved more subscales than male did; however, their
HRQoL scores remained worse.
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In Table 4, the sample is divided by ESS score ≤ 10 and
ESS score > 10 at first visit and follow-up. Comparison of
PGWBI and SF-12 scores at T0 showed higher scores in both
questionnaires (p < 0.0421) for ESS ≤ 10 group unless the
Anxiety PGWBI subscale. At T1, there were no differences
in HRQoL scores between ESS score groups. At T1 compared
to T0, the group with ESS ≤ 10 improved only in the Vitality
PGWBI subscale (p = 0.0031), with a medium effect size re-
lated to sleepiness improvement. The group with ESS > 10
improved in all scores except one (SF-12 PCS), with a large
effect size on PGWBI total score and Vitality subscale, and a
medium effect size on Depression, Well-Being, and Health
PGWBI subscales. Sleepiness improved in both groups; how-
ever, this was more evident after CPAP therapy in the ESS >

10 group. Namely, participants with EDS at first visit im-
proved in more subscales with a larger effect size than those
with ESS ≤ 10.

Table 5 shows the sample divided by CPAP use < or ≥ 4 h/
night. The comparison among PGWBI, SF-12, and ESS
scores at T0 indicates that HRQoL and ESSwere not different.
At T1 the group with CPAP use ≥ 4 h/night had an improve-
ment in almost all HRQoL dimensions; we found statistically
significant differences between groups for PGWBI total score
(p = 0.0125), Depression (p = 0.0072), Well-being (p =
0.0051) and Vitality (p = 0.0281) PGWBI subscales, and SF-
12 MCS (p = 0.0127). At T1, the group with a CPAP use <
4 h/night improved only in ESS, while the “adherent” group
(CPAP use ≥ 4 h/night), improved in most scores except SF-
12 PCS, and effect size indicated substantial change in ESS
and Vitality PGWBI subscale and a medium improvement in
PGWBI total score and Well-being subscale.

Discussion

This study provides a better understanding of gender, exces-
sive daytime somnolence, and CPAP adherence, on HRQoL.
Gender comparison showed higher HRQoL scores in males at
first visit and follow-up, despite a more considerable improve-
ment with CPAP in females. At T1, the PGWBI scores im-
proved. At first visit, participants with EDS had a worse
HRQoL than those without, irrespective of OSA severity. At
follow-up, the EDS group improved their perceived well-
being achieving values similar to the non-EDS group that
had a satisfactory HRQoL level on the first visit. Participants
with a CPAP adherence of at least 4 h/night improved almost
all HRQoL questionnaires scores.

Table 1 Patients characteristics and nocturnal polygraphic results

Total Female Male ESS ≤ 10 ESS > 10 CPAP use < 4 h/night CPAP use ≥4 h/night

Participants, no. 125 43 82 56 (13F, 43 M) 69 (30F, 39 M) 22 (6F, 16 M) 103 (37F, 66 M)

Age, years 60.3 ± 9.6 62.7 ± 8.4 59.1 ± 10.0 61.1 ± 9.7 59.7 ± 9.5 61.2 ± 9.8 60.1 ± 9.6

BMI, kg/m2 33.5 ± 6.6 35.1 ± 7.9 32.6 ± 5.6 32.2 ± 5.3 34.5 ± 7.3 30.9 ± 3.9 34.0 ± 6.9

AHI, n/h 47.5 ± 24.2 44.1 ± 27.0 49.2 ± 22.5 43.5 ± 20.0 50.7 ± 26.8 42.0 ± 25.3 48.6 ± 23.9

Mild, no. (%) 10 (8.0) 4 (9.3) 6 (7.3) 4 (7.2) 6 (8.7) 1 (4.5) 9 (8.8)

Moderate, no. (%) 25 (20.0) 12 (27.9) 13 (15.9) 11 (19.6) 14 (20.3) 9 (41.0) 16 (15.5)

Severe, no. (%) 90 (72.0) 27 (62.8) 63 (76.8) 41 (73.2) 49 (71.0) 12 (54.5) 78 (75.7)

TSat90, % 26.1 ± 24.7 27.9 ± 26.7 25.2 ± 23.6 22.6 ± 24.0 29.0 ± 25.0 19.9 ± 24.2 27.4 ± 24.7

Adherence, h/night 5.4 ± 1.7 5.5 ± 1.8 5.3 ± 1.7 5.2 ± 1.9 5.5 ± 1.6 – –

ESS score at T0 11.2 ± 5.1 12.0 ± 5.0 10.8 ± 5.2 – – 9.5 ± 5.6 11.6 ± 5.0

BMI, body mass index; AHI, apnea-hypopnea index; Mild = 5 ≤AHI < 15; Moderate = 15 ≤AHI < 30; Severe = AHI ≥30 per hour; TSat90 = percent
study-time at less than 90% oxygen saturation; ESS, Epworth Sleepiness Scale; Time of first visit;CPAP, continuous positive airway pressure; F, female;
M, Male. Data are expressed as mean ± SD, unless otherwise indicated. There were no statistically significant differences for age, BMI, AHI, Tsat90,
adherence, and ESS between the groups: female and male; ESS ≤ 10 and > 10; CPAP use < 4 h/night and CPAP use ≥ 4 h/night

Table 2 Health-related quality of life and ESS before and after CPAP
therapy

T0 T1 Effect Size

PGWBI 69.0 ± 17.4 77.5 ± 17.2* 0.53

Anxiety 15.7 ± 5.0 17.6 ± 4.6* 0.36

Depression 11.8 ± 2.7 12.5 ± 2.4** 0.26

Well-being 10.8 ± 4.1 12.3 ± 4.0* 0.38

Self-control 10.4 ± 3.2 11.1 ± 2.9† 0.24

Health 9.3 ± 2.8 10.3 ± 2.7* 0.37

Vitality 10.9 ± 3.8 13.9 ± 3.5* 0.77

SF-12 PCS 43.0 ± 9.8 44.1 ± 10.7 –

SF-12 MCS 44.2 ± 10.8 46.9 ± 10.1** 0.26

ESS 11.2 ± 5.1 5.1 ± 4.4* 1.07

PGWBI, Psychological General Well-Being Index; SF-12, 12-Item Short-
Form Health Survey; PCS, Physical Component Summary;MCS, Mental
Component Summary; ESS, Epworth Sleepiness Scale; T0, time of first
visit; T1, time of follow-up visit; Data are given as mean ± SD

Comparison of T0 vs T1: *p < 0.0001, **p < 0.005, † p < 0.05
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OSA symptoms are significantly different between gen-
ders. Women with OSA have more comorbidities and have a
higher level of health care utilization compared to men [11,
12]. Women with OSA report significantly lower functional
status, variable subjective daytime sleepiness, higher frequen-
cy of apnea symptoms, more mood disturbance, and poorer
neurobehavioral performance than men at baseline [16, 17]. A
possible explanation includes the hypothesis that OSAwomen
may refer their sleepiness differently, and emphasize lack of
energy, fatigue, or tiredness more than sleepiness.
Independently of age and AHI, depression and anxiety have
been reported to be higher in women [11, 27]. Lower values of
females HRQoL could be explained by more significant

attention to body care, as well as a social habit for females
to express distress rather than report poorer well-being and
higher symptom complaint rate [28]. Previous studies suggest
a poorer HRQoL and more psychological morbidity in OSA
females than OSA males, perhaps due to the different ways of
experiencing the disease [10, 11].

Nevertheless, both genders improved their HRQoL with
CPAP treatment. Sforza et al. [29] showed a relationship be-
tween the severity of the psychological symptoms in OSA
subjects and daytime sleepiness. Jacobsen et al. [14] showed
that EDS in OSA patients was the most tightly related to
emotional functioning and interpersonal relationship, al-
though it may not be their only determinant. Kang et al. [30]

Table 3 Health-related quality of
life and ESS by gender before and
after CPAP therapy

Female (43) Male (82)

T0 T1 Effect Size T0 T1 Effect Size

PGWBI 57.5 ± 16.9 69.4 ± 15.5* 0.68 75.0 ± 14.5 81.8 ± 16.6* 0.46

Anxiety 13.2 ± 5.0 16.0 ± 4.1** 0.47 16.9 ± 4.5 18.3 ± 4.7† 0.30

Depression 10.4 ± 3.0 11.7 ± 2.1** 0.51 12.5 ± 2.2 12.9 ± 2.5 –

Well-being 8.2 ± 3.3 10.5 ± 3.8** 0.58 12.2 ± 3.8 13.2 ± 3.9† 0.28

Self-control 8.7 ± 3.4 9.6 ± 2.7 – 11.3 ± 2.6 11.8 ± 2.8 –

Health 7.8 ± 2.8 9.1 ± 2.7† 0.43 10.1 ± 2.5 10.9 ± 2.5** 0.34

Vitality 9.1 ± 3.7 12.4 ± 3.5* 0.79 11.8 ± 3.5 14.6 ± 3.2* 0.76

SF-12 PCS 37.8 ± 9.2 39.9 ± 10.8 – 45.8 ± 9.0 46.4 ± 9.9 –

SF-12 MCS 37.7 ± 9.2 42.9 ± 10.5** 0.46 47.6 ± 10.0 49.0 ± 9.3 –

ESS 12.0 ± 5.0 6.0 ± 5.1* 1.0 10.8 ± 5.2 4.6 ± 3.9* 1.1

PGWBI, Psychological General Well-Being Index; SF-12, 12-Item Short-Form Health Survey; PCS, Physical
Component Summary; MCS, Mental Component Summary; ESS, Epworth Sleepiness Scale; T0, time of first
visit; T1, time of follow-up visit; Data are given as mean ± SD

Comparison of T0 vs T1: *p < 0.0001, **p < 0.005, † p < 0.05

Table 4 Health-related quality of
life and ESS by somnolence
before and after CPAP therapy

ESS ≤ 10
(56; 13 F, 43 M)

ESS ˃ 10

(69; 30 F, 39 M)

T0 T1 Effect Size T0 T1 Effect Size

PGWBI 74.6 ± 15.2 77.1 ± 18.7 – 64.4 ± 17.8 77.9 ± 16.1* 0.83

Anxiety 16.2 ± 4.6 17.3 ± 5.1 – 15.2 ± 5.2 17.8 ± 4.3** 0.45

Depression 12.5 ± 2.2 12.2 ± 2.8 – 11.2 ± 3.0 12.8 ± 2.0* 0.65

Well-being 11.8 ± 3.7 12.0 ± 4.1 – 10.0 ± 4.2 12.5 ± 4.0* 0.63

Self-control 11.3 ± 2.7 11.2 ± 3.2 – 9.6 ± 3.3 10.9 ± 2.7** 0.48

Health 10.0 ± 2.6 10.5 ± 2.7 – 8.8 ± 2.8 10.1 ± 2.7* 0.50

Vitality 12.6 ± 3.4 13.9 ± 3.5** 0.41 9.5 ± 3.5 13.8 ± 3.5* 1.12

SF-12 PCS 45.1 ± 8.4 45.8 ± 10.5 – 41.3 ± 10.6 42.8 ± 10.7 –

SF-12 MCS 47.0 ± 10.3 46.7 ± 10.0 – 41.9 ± 10.7 47.0 ± 10.3** 0.47

ESS 6.7 ± 2.7 4.1 ± 4.0* 0.60 14.9 ± 3.3 5.9 ± 4.6* 1.78

PGWBI, Psychological General Well-Being Index; SF-12, 12-Item Short-Form Health Survey; PCS, Physical
Component Summary; MCS, Mental Component Summary; ESS, Epworth Sleepiness Score; T0, time of first
visit; T1, time of follow-up visit; F, female; M, male. Data are given as mean ± SD. Comparison of T0 vs T1:
*p < 0.0001, **p < 0.005
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showed that the most critical factor affecting HRQoL of OSA
subjects is their subjective perception of sleep quality rather
than the AHI.

Similarly, Billings at al. [31] underscored the persistent
weak link between objective measures of physiological dis-
turbances and the subjective patient-reported outcomes.While
OSA severity was not related to the level of HRQoL and not
sufficient to understand implications for treatment [32], EDS
affects many aspects of life, so that sleepy people feel more
limited by their health conditions. Our data show that the
HRQoL perception got worse with greater sleepiness,
pointing out how EDS affects negatively all HRQoL dimen-
sions we analyzed. In our sample, the gender differences in
HRQoL were not affected by perceived EDS; in fact, there
were no differences in ESS scores betweenmales and females.
Baldwin et al. [33] found that women reported fatigue more
frequently than men, although they do not often report drows-
iness (ESS > 10). The different perception of drowsiness be-
tween males and females may explain the more significant
impact of OSA on HRQoL in the latter [34]. Anyway, the
EDS group had an improvement in almost all of the HRQoL
dimensions with CPAP treatment.

Weaver et al. [35] pointed out that more CPAP use deter-
mines a greater reduction of drowsiness, and previous studies
have shown the same behavior with CPAP adherence using
different HRQoL scales [31, 36]. More CPAP use appears to
be associated with both objective and subjective sleep quality
and daytime sleepiness improvements [37]. Subjective judg-
ments of improvements in symptoms and daily physical and
mental health with CPAP therapy may balance the costs of
using it [35]. The expectation of improved HRQoL may mo-
tivate patients to undergo testing and treatment for sleep apnea
[38]. CPAP treatment of OSA can require considerable chang-
es in a patient’s lifestyle: careful thought and follow-up are

required [39]. Our results show that patients with a CPAP use
> 4 h/night improved in almost all HRQoL scores, while a
CPAP use < 4 h/night did not improve HRQoL, showing
how proper CPAP use is required to improve the HRQoL.
The effectiveness of CPAP on somnolence, fatigue, irritability,
impairedmemory, and concentration partly explained HRQoL
improvement [4]. Quality of life is worse in untreated OSA
patients, independently of severity, when compared with the
general population. [40]. Other studies have analyzed the ef-
fect of CPAP therapy on HRQoL, underlining a significant
improvement of domains such as vitality, social functioning,
mental health, and daily functioning or depressive symptoms
[41].

Our study shows that the improvement in perceived
HRQoL is noticeable in any dimension analyzed, except for
SF-12 PCS. In previous studies, we observed the same lack of
improvements in this dimension hypothesizing that after a
substantial period of therapy, also this dimension would be
significantly improved [8, 9]. Now, it is possible to assume
that the domains analyzed for SF-12 PCS are not sensitive in
detecting health perception changes in OSA patients, looking
at not specific dimensions of this condition such as bodily
pain.

We found no difference in CPAP adherence between gen-
ders. The absence of relationship observed between gender
and CPAP adherence might be due to different representative-
ness in the analyzed population. Some studies examining gen-
der differences in CPAP adherence have produced conflicting
results [11]. Gender was not an independent predictor of long-
term CPAP use. Long-term CPAP use was positively associ-
ated with improvement of subjective daytime sleepiness [30].
The effects of OSA on HRQoL are multifactorial, including
psychosocial and psychological factors, all involved in phys-
ical and mental health perception.

Table 5 Health-related quality of
life and ESS by CPAP adherence
before and after CPAP therapy

CPAP use < 4 h/night, n = 22 (6 F; 16 M) CPAP use ≥ 4 h/night, n = 103 (37 F; 66 M)

T0 T1 Effect Size T0 T1 Effect Size

PGWBI 71.7 ± 15.4 68.0 ± 19.9 – 68.4 ± 17.8 79.6 ± 16.0* 0.75

Anxiety 16.3 ± 5.1 15.7 ± 5.1 – 15.5 ± 5.0 17.9 ± 4.5* 0.48

Depression 12.1 ± 2.7 11.1 ± 3.2 – 11.7 ± 2.7 12.8 ± 2.1* 0.45

Well-being 11.2 ± 4.1 9.9 ± 4.3 – 10.7 ± 4.1 12.8 ± 3.8* 0.59

Self-control 11.0 ± 2.1 10.0 ± 3.4 – 10.2 ± 3.3 11.3 ± 2.8* 0.39

Health 9.2 ± 2.7 9.2 ± 3.2 – 9.4 ± 2.8 10.5 ± 2.6* 0.48

Vitality 11.9 ± 4.0 12.2 ± 3.9 – 10.7 ± 3.7 14.2 ± 3.3* 0.96

SF-12 PCS 40.3 ± 10.7 40.1 ± 13.1 – 43.6 ± 9.6 45.0 ± 9.9 –

SF-12 MCS 45.2 ± 8.9 42.3 ± 9.8 – 44.0 ± 11.2 47.9 ± 10.0** 0.37

ESS 9.5 ± 5.6 6.3 ± 5.9† 0.49 11.6 ± 5.0 4.9 ± 4.0* 1.26

PGWBI, Psychological General Well-Being Index; SF-12, 12-Item Short-Form Health Survey; PCS, Physical
Component Summary; MCS, Mental Component Summary; ESS, Epworth Sleepiness Scale; T0, time of first
visit; T1, time of follow-up visit;CPAP, continuous positive airway pressure; F, female;M, male. Data are given as
mean ± SD. Comparison of T0 vs T1: *p < 0.0001, **p < 0.005, † p < 0.05
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A limitation of the study concerns the different size of
groups after the split for CPAP adherence, with few patients
in the group with a CPAP use < 4 h/night. Furthermore, SF-36
could have potentially provided better discrimination than SF-
12. However, to obtain a further extension of HRQoL,
PGWBI and SF-12 were administered together, avoiding too
many items during the administration. The study, despite these
limitations, HRQoL.

Conclusion

In summary, this study provides evidence on the effectiveness
of CPAP treatment on perceived HRQoL. Participants with
greater adherence to therapy, greater sleepiness, and greater
improvement of daytime sleepiness with CPAP therapy, re-
ported a higher quality of life improvement. Gender compar-
ison shows better-perceived HRQoL in males at first visit and
CPAP follow-up, despite a more considerable improvement in
females. Subjects with perceived somnolence, report a worse
perceived HRQoL than subjects without EDS, but after CPAP
treatment, HRQoL scores of both groups were similar.

Furthermore, our results confirm that a CPAP use ≥ 4 h/
night provides a more significant improvement in general
HRQoL and most specific dimensions analyzed (mood, anx-
iety, psychological well-being, self-control, mental and phys-
ical health, energy, EDS). Our data indicate the usefulness of
investigating patients HRQoL in order to monitor the effect of
CPAP therapy and evaluate its individualized effectiveness in
enhancing perceived well-being. Appropriately sized samples
are essential to fully elucidate the role of gender on HRQoL
after CPAP therapy.
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