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Psychological resilience as a mediator
between sleep quality and mental well-being
in patients with obstructive sleep apnea
syndrome
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Abstract

Background Obstructive sleep apnea syndrome (OSAS) is a prevalent sleep disorder associated with impaired
sleep quality and adverse psychological outcomes. The potential mediating role of psychological resilience in the
relationship between sleep quality and mental well-being in OSAS remains unclear.

Objective This study investigated whether psychological resilience mediates the relationship between sleep quality
and mental well-being in patients with newly diagnosed OSAS.

Methods A total of 301 patients with newly diagnosed OSAS and 104 age-matched healthy controls were assessed
using the Pittsburgh Sleep Quality Index (PSQI), the Brief Resilience Scale (BRS), and the Warwick-Edinburgh Mental
Well-Being Scale (WEMWRBS). Group differences were analyzed using t-tests and ANOVA. Mediation analysis was
conducted to evaluate the indirect effect of sleep quality on mental well-being through psychological resilience.
Statistical analyses were performed with SPSS version 21.0 software.

Results Poor sleep quality was significantly more common among females, individuals with lower socioeconomic
status, single participants, and those with higher education levels. Sleep quality was negatively correlated with
psychological resilience (r=—0.58) and mental well-being (r=—0.43). Mediation analysis revealed that psychological
resilience significantly mediated the relationship between sleep quality and mental well-being (3=-0.26, 95% Cl:
—0.33t0-0.19, p<0.001).

Conclusion These findings suggest that psychological resilience plays an important role in the link between poor
sleep quality and diminished mental well-being in individuals with OSAS. Interventions aimed at enhancing resilience
may offer psychological benefits in managing this population.
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Introduction

Sleep is increasingly recognized not only as a biologi-
cal necessity for brain and stress regulation but also as
a modifiable factor influencing psychiatric outcomes, as
supported by both neurobiological models and random-
ized controlled trials [1, 2]. This functional integrity is
sustained by healthy sleep architecture; however, sleep
disorders such as Obstructive Sleep Apnea Syndrome
(OSAS) can profoundly disrupt this system [3, 4]. By
impairing the duration, depth, and continuity of sleep,
OSAS may lead to significant disturbances in both neuro-
cognitive functioning and psychological stability [5].

OSAS is a common sleep disorder characterized by
recurrent upper airway obstruction during sleep. Mani-
festing with symptoms such as snoring, apnea, hypop-
nea, and frequent arousals, OSAS substantially disrupts
both the duration and quality of sleep, resulting in exces-
sive daytime sleepiness, impaired attention, and reduced
quality of life [6]. Its consequences, however, are not
limited to physiological domains. Emerging evidence
indicates that OSAS increases the risk of depression by
approximately 2.5 times and is associated with impair-
ments in emotional regulation systems [7].

Psychological resilience refers to an individual’s capac-
ity to maintain mental stability in the face of stress and
adversity. In contrast, mental well-being encompasses
multidimensional elements such as deriving meaning
from life, realizing personal potential, and sustaining
social functioning. These constructs are closely linked
to emotional stability, life satisfaction, and a sense of
purpose. Despite their clinical relevance, their relation-
ship with sleep disorders such as OSAS remains under-
explored [6]. Sleep quality, a multidimensional construct
encompassing subjective restfulness and structural fea-
tures like sleep duration, regularity, and daytime func-
tionality, is an essential determinant of mental and
physical health [8]. Prolonged sleep disturbances con-
tribute not only to the emergence of psychiatric symp-
toms but also to systemic metabolic dysregulation and
heightened inflammatory activity [9]. In OSAS, these
disturbances are often more pronounced, manifest-
ing as persistent daytime sleepiness, attentional deficits,
and significantly impaired quality of life [10, 11]. Prior
research has shown that poor sleep quality progressively
undermines psychological resilience and elevates per-
ceived stress over time [12].

The impact of OSAS on sleep quality is not confined to
subjective experience; it also involves measurable disrup-
tions in sleep architecture. In particular, decreased time
spent in REM and deep sleep stages may adversely affect
processes critical to emotional regulation and cognitive
restoration [6, 13]. However, the effects of these physi-
ological changes on mental well-being are still not fully
understood. To uncover the underlying mechanisms of
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this relationship, it is important to determine whether
protective factors, such as psychological resilience, play
a mediating role. While primary clinical interventions in
the treatment of OSAS, such as Continuous Positive Air-
way Pressure (CPAP) therapy and weight loss, are essen-
tial for addressing physiological dysfunctions, they may
not always sufficiently alleviate the psychological burden
associated with the disorder. Therefore, understanding
the role of psychological resilience as a complementary
factor is crucial in providing a more holistic approach
to patient care. In this regard, identifying psychologi-
cal resilience as a mediating variable, given its nature
as a modifiable trait, could highlight applicable and tar-
getable areas for future psychosocial interventions [14].
Although the multifaceted effects of OSAS on sleep and
psychological functioning have been increasingly recog-
nized, the role of psychological resilience in these dynam-
ics remains unclear. OSAS patients have been shown to
report higher psychological stress, strongly associated
with anxiety and depression [15]. Moreover, multilevel
surgery has been linked to reduced fatigue and stress
levels, along with increased resilience scores, approach-
ing those of control groups within six months [16]. These
findings highlight that OSAS affects not only physiologi-
cal health but also psychological resilience, and that such
effects may be reversible with appropriate interventions.
Timkova et al. found that OSAS patients showed elevated
hostility and reduced coping self-efficacy, both closely
linked to psychological distress. Notably, self-efficacy in
managing negative emotions emerged as the strongest
moderator. These findings underscore the importance of
psychosocial interventions, particularly those enhanc-
ing coping skills, in supporting psychological resilience
in OSAS (17). While the variables of psychological resil-
ience and mental well-being may be seen as abstract
compared to the more objective physiological parameters
typically investigated in OSAS research, these constructs
are increasingly recognised as critical psychological out-
comes in sleep medicine. Both are measurable using well-
validated, psychometrically robust instruments and are
supported by a growing body of literature linking OSAS
to impaired emotion regulation, reduced coping capacity,
and elevated risk of affective disorders [7, 12]. By incor-
porating these constructs, the current study seeks to
complement physiological findings with a broader under-
standing of psychological vulnerability in OSAS.
Although airway management remains the primary
focus in OSAS treatment, emerging evidence highlights
the importance of psychological resilience in influencing
treatment adherence, symptom perception, and qual-
ity of life. Resilience buffers the mental health impact
of sleep fragmentation and hypoxia, even in biologi-
cally driven conditions. Low resilience is associated with
fatigue, emotional dysregulation, and poor coping, while
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resilience-enhancing interventions improve psychologi-
cal outcomes independently of physiological changes [15,
16, 17]. Thus, addressing resilience aligns with a biopsy-
chosocial approach to OSAS care.

This study aims to examine the relationships between
sleep quality, mental well-being, and psychological resil-
ience in newly diagnosed OSAS patients and to evaluate
the potential mediating effect of psychological resilience.

Materials and methods

Study design and setting

This study was conducted between March 2024 and April
2025 at the Sleep Laboratory and outpatient clinics of
the Faculty of Medicine at Atatiirk University. The study
protocol was approved by the Atatiirk University Social
and Human Sciences Ethics Committee (Meeting No: 6,
Decision No: 69; Date: March 8, 2024). Written informed
consent was obtained from all participants, and the prin-
ciples of the Declaration of Helsinki were used to con-
duct the study.

Sample size calculation

The study sample size was calculated using G*Power
analysis. The “a priori analysis” of G*Power 3.1 software
was used for this. It was seen that the sample size cal-
culated by selecting two predictor variables, 0.05 Alpha
level, 0.85 power ratio (1-fB), and medium effect size (f
2=0.15) for regression analysis should be 62 people [18].
Given the above information, the study’s conduct with
301 participants proves the sample size is sufficient.

Inclusion and exclusion criteria

Participants were selected from among 514 individuals
who presented to the Chest Diseases Outpatient Clinic
at Atattirk University Faculty of Medicine with symp-
toms suggestive of Obstructive Sleep Apnea Syndrome
(OSAS), such as snoring, witnessed apneas, or excessive
daytime sleepiness. All individuals underwent overnight
polysomnography (PSG) to confirm the diagnosis.

The inclusion criteria for the OSAS group were being
18 years or older, presenting with OSAS-related symp-
toms, and having an Apnea—Hypopnea Index (AHI) of
>5 based on PSG results.

To minimize potential confounding variables that could
influence psychological and physiological outcomes,
individuals with chronic diseases (e.g., diabetes, hyper-
tension, coronary artery disease, chronic obstructive pul-
monary disease, renal or hepatic failure, autoimmune or
endocrine disorders) were excluded. Additionally, indi-
viduals with a psychiatric diagnosis, those using psychi-
atric medication, or those who had previously received
OSAS treatment (e.g., CPAP therapy or surgical interven-
tion) were not included in the study.

Page 3 of 10

After applying these criteria, 301 newly diagnosed
OSAS patients were included in the study group.

The control group consisted of age- and sex-matched
healthy volunteers who underwent PSG, had no diag-
nosis of any sleep disorder, and demonstrated an AHI
of less than 5. These participants also had no history of
psychiatric or physical illness. All participants were fully
informed about the study procedures and provided writ-
ten informed consent.

Data collection process

After obtaining the necessary approvals, standardized
data collection forms were prepared, which included the
informed consent form, a personal information form, and
validated psychological instruments (the short form of
the Warwick-Edinburgh Mental Well-Being Scale, the
Brief Resilience Scale, and the Pittsburgh Sleep Qual-
ity Index). The height and weight of the participants
were measured by trained health personnel, and body
mass index (BML kg/m®) was calculated. When exam-
ining BMI values, individuals with a BMI between 18.5
and 24.9 are considered to have normal weight, those
between 25 and 29.9 are classified as overweight (pre-
obese), and those with a BMI above 30 are considered
obese [19]. When the participants’ BMI (kg/m?) levels
were examined, it was observed that the values ranged
from a minimum of 23.0 to a maximum of 45.0 (Mean/
SD=32.02+5.88).

These questionnaires were administered face-to-face
during participants’ visits to the sleep clinic and were
completed in approximately 15 min. During the same
period, the same data collection procedure was applied
to the healthy volunteers included in the control group.
Data collection occurred between March 2024 and April
2025.

Variables and measurement

Objective measures

Polysomnographic assessment All participants under-
went overnight attended polysomnography using the
Compumedics E-series Sleep System (Melbourne, Aus-
tralia). Standard channels included electroencephalogra-
phy (EEG), electrooculography (EOG), electromyography
(EMG), electrocardiography (ECG), nasal or oronasal
airflow, thoracic and abdominal respiratory effort, pulse
oximetry, and body position. Apnea was defined as a com-
plete cessation of airflow for >10 s, while hypopnoea was
defined as a>30% reduction in airflow for >10 s accom-
panied by either a>3% oxygen desaturation or an arousal.
Respiratory events were classified as obstructive, central,
or mixed in accordance with the criteria of the American
Academy of Sleep Medicine (AASM) [20]. Apnoeas were
classified as obstructive, central, or mixed according to
the standards set by the AASM. OSAS severity was clas-
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sified according to AHI values obtained from PSG data.
According to AASM criteria: Mild OSAS: AHI 5-14,
Moderate OSAS: AHI 15-29, Severe OSAS: AHI > 30 [20].

Subjective measures

Data collection tools

Personal information form The researchers created
a demographic information form to gather data on par-
ticipants’ age, sex, marital status, educational level, and
socioeconomic status.

Warwick-Edinburgh mental Well-Being scale short form
The short form of the Warwick—Edinburgh Mental Well-
Being Scale, developed to assess individuals’ mental well-
being, consists of seven items rated on a 5-point Likert
scale [21]. It primarily evaluates functional aspects of
well-being. The scores obtained from this measurement
tool range from a minimum of 7 to a maximum of 35.
The scale demonstrates a unidimensional factor structure
with strong construct validity [22], has been adapted into
Turkish with confirmed reliability and validity [23]. In the
present study, Cronbach’s alpha was calculated as 0.92.

Brief resilience scale

The Brief Resilience Scale, designed to measure individu-
als’ ability to recover from stress and adversity, includes
six items rated on a 5-point Likert scale [24]. The scores
obtained from this measurement tool range from a min-
imum of 6 to a maximum of 30. The scale has demon-
strated strong construct validity and internal consistency
across multiple samples, and it was later adapted to Turk-
ish with acceptable psychometric properties [25]. In the
present study, the internal consistency coefficient was
calculated as Cronbach’s o = 0.84.

Pittsburgh sleep quality index

The Pittsburgh Sleep Quality Index (PSQI) is a widely
used instrument developed to assess individuals’ sleep
quality over the past month [26]. The components of
sleep quality are expressed as: Subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, daytime
dysfunction. It comprises seven components and yields a
total score ranging from O to 21, with scores > 5 indicating
poor sleep quality. The scale has demonstrated acceptable
reliability (Cronbach’s a=0.73) and was later adapted to
Turkish with improved reliability (=0.80) [27]. In the
present study, Cronbach’s alpha was calculated as 0.85.

Statistical analysis
The data obtained from the participants were first ana-
lyzed through preliminary analyses. In line with Field’s
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suggestion, outliers were evaluated in terms of linearity
and normality for preliminary analyses [28]. For outliers
in the study, the variables were examined by transform-
ing them into standardized scores, and it was deter-
mined that all transformed values were between -3 and
+3; thus, there were no outliers in the data set [29]. The
standard distribution properties of the variables were
analyzed with skewness and kurtosis values, and it was
determined that these values were between -2 and +2.
The fact that the skewness and kurtosis values are within
the specified limits constitutes evidence of normal distri-
bution [30]. The differentiation of sleep quality levels in
terms of gender, marital status, and socio-economic sta-
tus was analyzed using a t-test for independent groups,
and the differentiation in terms of educational level was
analyzed using one-way ANOVA. The scores obtained in
the study were compared multiple times, which increases
the risk of Type I error. Bonferroni correction is a method
used to reduce the risk of Type I error that may result
from multiple comparisons. In our study, the adjusted
alpha level was calculated as a=0.05 / 4=0.013 [31].
Regression-based mediation analysis was conducted
to test the hypotheses of the study. Before the mediation
analysis, the Durbin-Watson coefficient was checked to
examine the assumption of independence of errors, one
of the various assumptions of regression analysis [32].
This value was calculated as 1.01 in our study. Accord-
ing to Durbin and Watson, this value should be between
1 and 3 [32]. As a result of the analysis, the Durbin-
Watson coefficient was within the relevant limits. For
the multicollinearity assumption, another assumption
of regression analysis, the relationships between predic-
tor variables were tested with a variance inflation factor
(VIF) and tolerance values. According to this assump-
tion, the relationships between the predictor variables
should not be greater than 0.90, the VIF value should
be less than 5, and the tolerance value should be greater
than 0.20 [33]. The correlation analysis results obtained
from the research determined that the highest relation-
ship between the predictor variables was —0.58, which
is lower than the recommended criterion value of 0.90.
Also, the VIF value was found to be 1.50 and less than 5.
In addition, the tolerance value was found to be 0.67. All
these results showed that the multicollinearity assump-
tion was met. In addition, the last assumption of mul-
tiple regression, the absence of multivariate outliers,
was examined with Cook’s D value. Since Cook’s D val-
ues greater than 1 are accepted as outliers, it was deter-
mined that none of the obtained values were greater than
1 [34]. Consequently, analyses were conducted after it
was seen that the study did not have a multicollinearity
problem. In the mediation analyses, we used the boot-
strapping resampling method with 10,000 iterations to
estimate the indirect effect and calculate bias-corrected
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95% confidence intervals. It is important to note that this
method draws 10,000 resamples with replacements from
the original sample (N=301), and mediation analyses
are conducted in each resample. During the bootstrap
method calculation, the significance of the indirect effect
was tested using SPSS Macro Process software [35]. In
the results obtained, confidence intervals that do not
include zero values indicate that the indirect effect is sig-
nificant. SPSS 21.00 software package was used to ana-
lyze the data obtained in the study.

Results

Of the participants, 143 (47.5%) were female and 158
(52.5%) were male. The mean age of the participants
was (Mean=47.21, SD=10.67, min.-max.=24-67). It
was found that 100 (33.2%) of the participants were pri-
mary school graduates, 42 (14.0%) were secondary school
graduates, 80 (26.6%) were high school graduates and
79 (26.2%) were undergraduate graduates. When the
economic status of the study participants was analyzed,
75 (24.9%) were at a low level, and 226 (75.1%) were at
a medium level. When the participants’ marital status
was analyzed, 252 (83.7%) were married, and 49 (16.3%)
were single. An examination of the demographic and
clinical characteristics of our study group revealed that
the majority of participants were male in terms of gen-
der, primary school graduates in terms of education level,
middle class in terms of socioeconomic status, married in
terms of marital status, classified as having severe OSAS
based on their AHI, and categorized as obese based on
their body mass index. Demographic characteristics of
the participants are given in Table 1.

Table 1 Demographic characteristics of participants in study
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In addition to the demographic characteristics of the
OSAS study group, the characteristics of the control
group are also presented in Table 1. An examination of
the demographic data of the control group shows that the
mean age was 50.35+6.27, with a minimum of 40 and a
maximum of 67 years.

An independent group t-test was performed to dif-
ferentiate sleep quality levels based on gender, marital
status, and socio-economic status. The results obtained
determined that sleep quality scores of individuals dif-
fered significantly in terms of gender (¢ (49=4.78,
p<0.001). When this difference was examined, the mean
sleep quality scores of women (Mean =10.29, SD=4.57)
were significantly higher than the mean sleep quality
scores of men (Mean =7.92, SD =4.03). In addition, it was
concluded that the effect size of gender on sleep quality
was moderate (rn?=0.07).

When the difference between marital status and
sleep quality was analyzed, a significant difference was
observed between sleep quality scores (£ () =14.32,
p<0.001). When this difference was analyzed, the mean
sleep quality scores of single individuals (Mean=15.47,
SD =2.42) were significantly higher than the mean sleep
quality scores of married individuals (Mean=7.80,
SD=3.59). The effect size of marital status on sleep qual-
ity was high (n”=0.41). Another finding was that sleep
quality scores differed significantly regarding socio-eco-
nomic status (£ ) =5.16, p<0.001). When this difference
is examined, the mean sleep quality scores of those with
low socio-economic status (Mean=11.25, SD=5.31) are
significantly higher than the mean sleep quality scores of
those with medium socio-economic status (Mean =8.32,

Variable Study Group p N Control Group
N % SQSA t/F % SQSA
Gender Female 143 475 10.29 478" <0001 36 346 433
Male 158 525 792 68 654 4.76
Education Level Primary school 100 332 7.04 48 46.2 4.50
Secondary School 42 140 748 2058 <0.001 24 23.1 483
High School 80 26.6 10.10 24 231 4.80
Bachelor degree 79 262 11.37 8 7.7 4.00
SEL Low 75 249 11.25 516" <0.001 20 192 420
Middle 226 751 832 84 80.8 4.71
Marital Status Single 49 163 1547 1432 <0.007 32 308 469
Married 252 83.7 7.80 72 69.2 458
Apnoea-Hypopnoea Index (AHI) Mild level 30 10.0 473
Moderate level 106 352 7.53
Severe level 165 54.8 13.89
Body mass index (BMI) Normal weight 114 379 373
Pre-obese 65 216 532
Obese 122 40.5 1241

Note: SQSA =Sleep Quality Score Average, SEL=Socio Economic Level, ***p <0.001
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SD=3.86). The effect size of socioeconomic status on
sleep quality was moderate (#°=0.08).

A one-way analysis of variance was performed to deter-
mine whether individuals’ mean sleep quality scores
differed according to their education levels. The one-
way analysis of variance revealed that the mean scores
of sleep quality were statistically significantly differ-
ent according to the individual’s educational levels (F
3, 207)= 20.58, p<0.001). Bonferroni, one of the multiple
comparison tests, was used to determine which groups
found the difference. One of the findings also indicated
that the mean sleep quality scores of individuals with a
bachelor’s degree (Mean=11.37, SD=5.01) were signifi-
cantly higher than those of both individuals with a pri-
mary school education (Mean =7.04, SD =3.09) and those
with a middle school education (Mean =7.48, SD =4.29).
Another result obtained showed that the mean sleep
quality scores of individuals with a high school education
(Mean=10.10, SD=3.97) were significantly higher than
those of both individuals with a primary school education
(Mean=7.04, SD=3.09) and those with a middle school
education (Mean =7.48, SD =4.29). In addition, the effect
size of education level on individuals’ sleep quality scores
(n*=0.17) was found to be high. As a result, it was deter-
mined that sleep quality deteriorated as the education
level of individuals increased.

An independent samples t-test was also conducted to
evaluate whether the levels of sleep quality, psychologi-
cal resilience, and mental well-being differed between
the OSAS study group and the control group. The
results showed that participants’ sleep quality scores
(t (403=10.13, p<0.001), mental well-being scores (¢
@03)=-3-59, p<0.001)), and psychological resilience
scores (f (403)=-4.00, p<0.001) differed significantly. In
other words, it was observed that the OSAS group had
significantly poorer sleep quality, mental well-being, and
psychological resilience levels compared to the control
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group. Descriptive statistics values for other variables
used in the study were analyzed (Table 2).

Afterward, Pearson correlation analysis was performed
to determine the relationships between the variables. In
the findings, negative and statistically significant relation-
ships were found between sleep quality and mental well-
being (r=-0.43, p<0.001) and psychological resilience
(r=-0.58, p<0.001). On the other hand, a positive and
statistically significant relationship was found between
mental well-being and psychological resilience (r=0.54,
»<0.001).

As a result of mediation analyses, the total effect of
sleep quality on mental well-being was negative and
statistically significant (f=-0.43, t=-8.13, p<0.001).
In addition, sleep quality predicted psychological resil-
ience negatively (8=-0.58, t=-12.27, p<0.001), whereas
psychological resilience predicted mental well-being
positively (5=0.45, t=7.57, p<0.001). Finally, the 95%
bias-corrected confidence intervals did not include
zero, and the indirect effect of sleep quality on mental
well-being through psychological resilience (ab=-0.26,
SE=0.04, 95% CI [-0.33, - 0.19]) was found to be signifi-
cant. In other words, a one-unit increase in sleep quality
may cause a — 0.26-unit decrease in the mental well-being
variable through psychological resilience. The findings
obtained from the analyses are given in Table 3.

Consequently, psychological resilience has a mediating
role in the relationship between sleep quality and mental
well-being. The findings regarding the mediating role of
psychological resilience in the relationship between sleep
quality and mental well-being are shown in Fig. 1.

In the study, after controlling for gender, marital sta-
tus, education level, and socioeconomic status, the indi-
rect effect of psychological resilience on the relationship
between sleep quality and mental well-being was also
tested. The results are presented in Table 4.

After controlling for gender, marital status, educa-
tion level, and socioeconomic status, it was found that

Table 2 Total scale and subscale score averages of the study and control groups

Group Study Group Control Group t p
Scales Mean+SD (Min-Max) Mean+£SD (Min-Max)

Resilience 17.94+372 7-30 19474203 10-25 400" <0.001
Mental well-being 2209+761 17-35 24944555 10-35 359" <0001
Pittsburgh Sleep Quality Index 9.05+445 3-19 4614063 3-5 10137 <0.001
Subjective sleep quality 137+1.03 0-3 0.73+0.81 0-3 573" <0.001
Sleep latency 1224086 0-3 0.69+061 0-2 578" <0001
Sleep duration 1274124 0-3 0.08+0.27 0-1 974" <0.001
Habitual sleep efficiency 127+1.26 0-3 042+0.75 0-2 649" <0.001
Sleep disturbances 167+0.69 0-3 1.15+0.36 1-2 737" <0.001
Use of sleeping medication 1.30+0.64 0-3 1.19+0.39 1-2 1.60 0.111
Daytime dysfunction 0.94+0.83 0-3 0.34+049 0-1 696" <0001

Note: ***p<0.001, The components of sleep quality are expressed as: Subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep

disturbances, use of sleeping medication, daytime dysfunction
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Table 3 Direct and indirect effects of sleep quality on mental well-being with resilience as mediator
Dependent Variable: Mental well-being

Independent Variable: Sleep quality B SE B t p
Sleep quality to resilience -048 0.04 -058 1227 <0.001
Resilience to mental well-being 091 0.12 045 757" <0.001
Total effect of sleep quality -0.70 0.19 -0.40 362" 0.001
Direct effect of sleep quality -0.29 0.10 -0.17 285" 0.005

F(2,298)=67.94,R2=0.31, p<0.001
Bootstrap results for indirect effect
Sleep quality to mental well-being via resilience Effect SE Lower Upper
-0.26 0.04 -033 -0.19

Notes: ***p <0.001, **p < 0.01, Statistical significance indicated in bold. CI=95% percentile bootstrap confidence interval. Bootstrapping process was confirmed with
10,000 bootstrap samples

R2= 33

Resilience

R?=.31
Path ¢ =-.43, p <.001
Sleep s P . Mental
Quality [~~~ ~~ 7~ Well-Being
Path ¢'=-.17, p =.005

Fig. 1 The prediction of mental well-being by sleep quality through the mediation of resilience

Table 4 Direct and indirect effects of sleep quality on mental well-being through resilience, after controlling for gender, marital status,
educational levels, and socio-economic status
Control Variable: Gender, marital status, socio-economic status, educational levels

Dependent Variable: Mental well-being

Independent Variable: Sleep quality B SE B t P
Sleep quality to resilience —-046 0.05 —-0.55 931" <0.001
Resilience to mental well-being 0.82 0.13 040 644" <0.001
Total effect of sleep quality —-048 0.12 -0.28 412" <0.001
Direct effect of sleep quality -0.10 0.12 —0.06 -0.80 0426

Fi6, 200 =28.12,R?=0.36, p< 0.001
Bootstrap results for indirect effect
Sleep quality to mental well-being via resilience Effect SE Lower Upper
-0.22 0.04 -0.30 -0.15

Notes. ***p <0.001, Gender, marital status, socio-economic status, educational level was dummy coded; Statistical significance indicated in bold; Cl=95% percentile
bootstrap confidence interval; Bootstrapping process was confirmed with 10,000 bootstrap samples

psychological resilience had a significant indirect effect ~ were controlled (in other words, psychological resilience
on the relationship between sleep quality and mental had a full mediating role), and that the indirect effect of
well-being. When the models with and without control  psychological resilience decreased.

variables were compared, it was observed that the direct

effect of sleep quality was not significant when gender,

marital status, education level, and socioeconomic status
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Discussion

Considering the findings obtained in our study, it was
revealed that the majority of the participants were severe
OSAS patients, and their sleep quality was significantly
impaired. This deterioration in sleep quality in individu-
als with OSAS was found to be associated with a decrease
in their psychological resilience and well-being. Addi-
tionally, mediation analysis showed that psychological
resilience plays a significant mediating role in the rela-
tionship between sleep quality and mental well-being.
Subgroup analyses further indicated that sleep quality
was particularly lower in women, individuals with low
socioeconomic status, single participants, and those with
higher education levels.

Obstructive sleep apnea syndrome (OSAS) is a mul-
tifactorial condition that impairs systemic physiology
primarily through intermittent hypoxia and sleep frag-
mentation resulting from upper airway collapse during
sleep [36]. This pathophysiological profile contributes to
a wide spectrum of symptoms, including excessive day-
time sleepiness, fatigue, impaired attention, memory def-
icits, and mood disturbances [37]. The cumulative effect
of these symptoms reduces overall quality of life across
physical, emotional, and cognitive domains and is further
compounded by increased cardiovascular and cerebro-
vascular risk [38]. Without timely and appropriate inter-
vention, OSAS continues to erode sleep quality and may
accelerate psychological and functional decline.

OSAS-related sleep disturbances, including frequent
arousals and reduced REM sleep, have been linked to
declines in psychological resilience and long-term cog-
nitive performance [39]. Disrupted sleep—whether due
to OSAS or other medical conditions—has also been
shown to affect cortisol regulation, potentially compro-
mising both mental health and resilience [40]. Moreover,
poor sleep quality may weaken adaptive stress responses,
increasing susceptibility to anxiety and depression [41].
Our findings align with this evidence, confirming that
impaired sleep quality in OSAS patients is associated
with reduced psychological resilience and lower mental
well-being.

Our data revealed a significant association between
gender and sleep quality, with women reporting poorer
sleep outcomes. While women often exhibit more favor-
able objective sleep parameters, they consistently report
more sleep-related complaints, including insomnia and
nighttime awakenings. This discrepancy is commonly
attributed to hormonal fluctuations linked to puberty, the
menstrual cycle, pregnancy, and menopause, all of which
alter sleep regulation and architecture [42]. However,
biological factors alone do not fully account for impaired
sleep in women. Psychosocial stressors—including the
cumulative demands of balancing occupational, famil-
ial, and social responsibilities—are known to elevate
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anxiety and disrupt sleep continuity. One study found
that women reported significantly higher rates of insom-
nia, restless legs, nightmares, palpitations, hallucinations,
and depression than men [43]. Another reported that
women diagnosed with insomnia had stronger associa-
tions with anxiety compared to men, and that over half
of women with OSAS or comorbid sleep disorders also
exhibited anxiety, chronic pain, or depressive symptoms
[44].

Our findings showed that individuals with OSAS who
were single reported poorer sleep quality than those who
were married. This may reflect broader psychosocial
influences such as loneliness, lack of emotional support,
irregular routines, and lifestyle instability. Prior research
supports this observation. A nationwide study conducted
in a subarctic climate region found that single, divorced,
or widowed individuals experienced more severe sleep
disturbances than those in relationships [45]. Another
study reported significantly higher stress levels among
single individuals with OSAS compared to their married
counterparts [46]. These findings are consistent with evi-
dence that unmarried individuals tend to exhibit greater
psychological distress, reduced emotional security, and
elevated cortisol levels relative to married individuals
[47].

Our study found that individuals with higher education
levels reported more frequent sleep disturbances. This
may be attributed to increased occupational demands,
cognitive workload, and psychological pressures related
to academic and professional achievement. Sustained
mental activity may delay cognitive deactivation, impair-
ing sleep initiation and continuity. Moreover, the pursuit
of success and the stress of unmet expectations may ele-
vate anxiety and exacerbate sleep disturbances.

Furthermore, a strong association was observed
between economic hardship and poor sleep qual-
ity. Financial instability—including job loss, debt, and
income insecurity—can provoke chronic stress and ele-
vate cortisol levels, disrupting sleep architecture. Eco-
nomic strain may also contribute to symptoms of anxiety
and depression, both of which are known to impair sleep
regulation. A previous study reported that the pressure
caused by income instability and lack of job security was
associated with significant sleep disturbances [48]. These
findings underscore the relevance of both psychoso-
cial factors related to education and structural stressors
linked to socioeconomic disadvantage in understanding
sleep disturbances.

The pattern of associations observed in this study
suggests that impaired sleep quality in OSAS may act
as a modifiable stressor that compromises psychologi-
cal resilience and mental well-being. Mediation analysis
supports this interpretation by indicating that psycho-
logical resilience significantly accounts for the indirect
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association between sleep quality and mental well-being.
Rather than being an isolated clinical symptom, sleep
disturbances may undermine adaptive capacity, particu-
larly in individuals facing cognitive, emotional, or social
burdens. The heightened vulnerability observed among
women, single individuals, those with higher education,
and individuals with low socioeconomic status indicates
that demographic and contextual stress factors may exac-
erbate sleep-related impairment. These findings support
the view that sleep should be addressed as a biological
marker in OSAS and as a psychological node connected
to coping resources and environmental strain.

Several limitations should be considered when inter-
preting these findings. The cross-sectional design
restricts causal inference, and the mediation analysis
reflects statistical associations rather than temporal or
mechanistic pathways. While bootstrapping is a statisti-
cally robust method for testing indirect effects, the rela-
tively small sample size (N=301) may limit the stability
and generalizability of the results. Furthermore, since all
participants were referred for PSG based on clinical sus-
picion of OSAS, the findings are limited to a clinically
referred population and should not be generalized to the
broader asymptomatic population.

Although all participants underwent PSG, detailed
parameters such as total sleep time, wake after sleep
onset, percentages of REM and slow-wave sleep, respi-
ratory effort—related arousal index, oxygen desaturation,
and sleep efficiency were not analyzed in this study. This
decision was primarily based on the focus of the research,
which aimed to explore psychological factors related to
OSAS diagnosis and severity. Additionally, technical and
logistical challenges associated with extracting and stan-
dardizing these sleep architecture variables across all
PSG recordings limited their inclusion. Nevertheless, the
absence of such physiological data may be considered a
limitation. Future studies that incorporate these variables
could help to further clarify the psychological conse-
quences of sleep disruption in OSAS. Additionally, it can
be stated that the self-reported nature of the variables
obtained from participants—particularly psychological
resilience and psychological well-being—constitutes a
limitation that should be taken into account when gener-
alizing the findings of the study.

In conclusion, our findings suggest that impaired sleep
quality in individuals with OSAS is not merely a physi-
ological disturbance but also a potential psychological
risk factor that may undermine resilience and well-being.
While the cross-sectional nature of this study limits
causal interpretation, the identified indirect pathway
through psychological resilience presents a compelling
hypothesis for future research. These results reinforce
the importance of early OSAS diagnosis and empha-
size the necessity of an integrated clinical approach that
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addresses both physiological symptoms and psychologi-
cal vulnerability.
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