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Abstract
Objective  This study aims to assess the levels of social support, fear of disease progression (FOP) and health 
promotion behaviors in patients with obstructive sleep apnea-hypopnea syndrome (OSAHS), and to examine the 
associations between FOP, social support, and health promotion behaviors in OSAHS patients, with a focus on 
exploring the mediating role of social support. The findings aim to provide insights for enhancing health promotion 
behaviors among OSAHS patients in China and to offer a theoretical foundation for healthcare professionals in 
devising intervention strategies to promote health behaviors in individuals with OSAHS.

Methods  This cross-sectional study included 307 patients diagnosed with OSAHS in Jinzhou City, Liaoning province. 
The survey instruments utilized included the Demographic Characteristics Questionnaire, Social Support Rating 
Scale (SSRS), Fear of Disease Progression Scale (Fop-Q-SF), and Health-Promoting Lifestyle Scale (HPLP II). Pearson 
correlation analysis was employed to assess correlations, while multiple linear regression and structural equation 
modeling were utilized to explore potential mediation effects.

Results  In the OSAHS patient population, FOP (r=-0.55, p<0.001) and social support (r = 0.60, p<0.001) were found 
to be significantly correlated with health promotion behaviors. In the mediated effects model, social support was 
identified as a partial mediator in the association between FOP and health promotion behaviors among OSAHS 
patients, accounting for 59.00% of the total effect.

Conclusion  FOP demonstrates a direct relationship with health promotion behaviors in patients with OSAHS, with 
social support playing a mediating role in this connection. Healthcare professionals are advised to underscore the 
significance of social support in promoting the health of OSAHS patients to mitigate FOP and consequently improve 
health promotion behaviors.
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Introduction
Obstructive sleep apnea-hypoventilation syndrome 
(OSAHS) is a chronic condition characterized by the col-
lapse and obstruction of the upper airway during sleep, 
resulting in apnea, hypoventilation, hypercapnia and 
hypoxaemia [1]. Global data suggests that nearly 1  bil-
lion individuals worldwide are affected by OSAHS, with 
an estimated 936 million adults aged 30–69 experiencing 
mild to severe OSAHS [2]. The escalating prevalence of 
OSAHS underscores its emergence as a significant public 
health issue. Several risk factors, including overweight, 
advanced age, male gender, and craniofacial structural 
anomalies, have been identified as contributors to the 
onset and progression of OSAHS [3, 4]. In addition, life-
style factors such as anaerobic exercise, diet, smoking 
and alcohol consumption have been linked to the devel-
opment and severity of OSAHS [5, 6]. Currently, the 
American Academy of Sleep Medicine guidelines have 
classified OSAHS as a chronic condition necessitating 
comprehensive, long-term multidisciplinary manage-
ment. These guidelines advocate the implementation of 
health-promoting behaviors to enhance sleep health and 
overall well-being in patients with OSAHS [7]. In recent 
years, the recommendation of adopting health-promot-
ing behaviors has become a standard clinical practice for 
managing OSAHS patients, supplementing traditional 
clinical interventions.

In 1987, American nursing scientist Pender developed 
a health promotion theory that outlined key factors sig-
nificantly influencing individual health behavior [8]. This 
theory underscores the significant role of individual men-
tal states and emotions in health behavior [9]. Multiple 
studies have indicated that fear of disease progression 
(FOP) has emerged as a prominent stressors prevalent 
among patients with chronic diseases [10–12]. This fear 
stems from the patient’s apprehensions or worries regard-
ing disease advancement and prognosis, potentially 
impeding the individual’s motivation to embrace health 
promotion behaviors [13]. Studies have demonstrated 
that heightened apprehensions regarding medication side 
effects and physical limitations are contributory factors 
to suboptimal self-management practices among individ-
uals with arthritis [14]. In addition, a longitudinal study 
focusing on health behaviors in diabetic patients revealed 
a robust correlation between inadequate health behaviors 
and fears of hypoglycemia [15]. FOP has the potential to 
diminish the overall quality of life across physical, psy-
chological, and social domains, persisting even following 
the conclusion of active therapeutic interventions [16]. It 
is worth noting that OSAHS is a condition that cannot 

be completely cured; while advanced interventions such 
as surgery and Continuous Positive Airway Pressure 
(CPAP) can alleviate symptoms [17, 18], the enhanced 
survival rates often come with a treatment burden. This 
burden includes enduring frequent nocturnal apnea epi-
sodes, potential irreversible complications from inva-
sive procedures, and the substantial cost associated with 
CPAP treatment, all of which contribute to maintaining 
OSAHS patients in a chronic state of long-term fear and 
anxiety. Despite the established link between FOP and 
healthy behaviors in different populations [19–21], the 
relationship between FOP—a relatively novel and under-
recognized stressor among OSAHS patients—and health 
promotion behaviors remains insufficiently explored and 
warrants further investigation.

Social support is commonly described as the informa-
tional, emotional, and instrumental assistance provided 
by an individual’s social connections, serving as a valu-
able tool and emotional resource in facilitating improved 
health outcomes. It plays a crucial role in fostering favor-
able psychological outcomes in chronic disease manage-
ment [22]. Surveys conducted among diabetic cohorts 
have identified a positive correlation between elevated 
levels of social support and increased engagement in 
health promotion behaviors [23]. Furthermore, the 
research indicates that social support can mitigate psy-
chological distress, potentially serving as a protective fac-
tor against the exacerbation of FOP [24]. In addition, the 
distinctive symptoms of snoring in OSAHS can elicit feel-
ings of shame and diminish self-esteem among affected 
individuals [25], leading them to shoulder the burden of 
the condition in solitude. Nonetheless, it has been rec-
ognized that emotional support from family members 
plays a beneficial role in fostering both psychological and 
physical adaptation to the illness. This form of emotional 
support is naturally anticipated from immediate family 
members such as spouses and children. The implemen-
tation of positive coping strategies, whether internal or 
external, originating from social or familial networks, 
holds paramount importance in aiding patients to navi-
gate and adjust to the evolving circumstances surround-
ing their condition [26]. Leung et al. showed that social 
support has the potential to enhance patients’ mental 
well-being and enhance their adherence to treatment 
[27]. Therefore, the effect of social support on FOP in 
OSAHS patients warrants careful consideration.

To date, the association between social support and 
FOP in patients with OSAHS have not received wide-
spread attention, and further exploration is needed 
regarding the link between patients’ social support and 
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their engagement in health promotion behaviors. Social 
support serves as a crucial mediating factor in interper-
sonal dynamics, with its effectiveness contingent upon an 
individual’s ability to articulate their needs [28]. Celik et 
al. has indicated that social support can mitigate patients’ 
FOP, aiding them in navigating uncertainty and facilitat-
ing the adoption of positive coping strategies to enhance 
disease management and elevate their quality of life [29]. 
Kong’s seminal work on factors influencing self-perceived 
burden in individuals with OSAHS further corroborated 
the significance of social support in mitigating patients’ 
psychological distress [30]. The collective findings under-
score the potential of social support in ameliorating the 
negative emotions experienced by OSAHS patients, con-
sequently fostering the adoption of health promotion 
behaviors.

In summary, we hypothesized that:

H1a  FOP is negatively correlated with health promotion 
behavior;

H1b  FOP is negatively correlated with social support;

H1c  Social support is positively correlated with health 
promotion behavior.

H2  Social support acts as a mediator in the relationship 
between FOP and health promotion behavior (the hypo-
thetical model presented is illustrated in Fig. 1).
The aim of this study is to provide a corresponding refer-
ence for future clinical improvement of health promotion 
behaviors in Chinese OSAHS patients as well as a theo-
retical basis for the development of interventions.

Methods
Study design and setting
This was a cross-sectional questionnaire-based study 
in which patients who had polysomnography and were 
diagnosed with OSAHS at Jinzhou Medical University’s 
First Affiliated Hospital between June 2023 and Janu-
ary 2024 were included. The inclusion criteria were (1) 

age ≥ 18 years; (2) those diagnosed with OSAHS by Poly-
somnography (More than 30 repeated apnea episodes 
and hypopnea during 7  h sleep every night, or AHI ≥ 5 
times/h. Apnea events are mainly obstructive, accom-
panied by snoring, sleep apnea, daytime sleepiness, and 
other symptoms); (3) basic communication and under-
standing skills; (4) patients were informed about the diag-
nosis and consented to the study. Exclusion criteria: (1) 
missing or incomplete monitoring data; (2) severe dys-
function of organs such as the heart, brain, and kidneys 
in combination; (3) patients with severe mental illnesses 
who are unable to communicate and express themselves 
normally.

Self-reported measures
Demographics features
Based on relevant literature and expert correspondence, 
a self-designed questionnaire on socio-demographic fac-
tors such as age, gender, education, place of residence, 
BMI, OSAHS severity, smoking and drinking behavior 
(none/occasional/ frequent), physical activity (greater 
than or less than 2 times/month), and co-morbid chronic 
diseases (yes or no) was developed.

Social support rating scale (SSRS)
Developed by Chinese scholar Xiao Shui yuan [31], it is 
extensively used in China to assess the level of social sup-
port [32]. The scale consists of 10 items in 3 dimensions:3 
items assessing objective support, 4 items assessing sub-
jective support, and 3 items assessing support utilization. 
Items 1–4 and 8–10 were evaluated using a 4-point Lik-
ert scale. Item 5 included five alternatives (A to E), each 
with a score of 1 to 4, ranging from ‘no’ to ‘full support’. 
Answers to questions 6 and 7 were graded on a scale of 1 
to 4, with ‘no source’ responses receiving a score of 0. The 
overall score was positively connected with the degree of 
social support and was classified as low (≤ 22), medium 
(23–44) or high (≥ 45). The Cronbach’s alpha in this 
research was 0.84, indicating high reliability.

Fig. 1  Hypothetical model
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Fear of progression questionnaire⁃short form (Fop-Q-SF)
The Fop-Q-SF is a scale used to assess patients’ fear of 
disease progression developed by American scholars 
Mehnert et al. in 2006 [33], which has been shown to 
be valid for the Chinese population [34], and it consists 
of two dimensions with 12 entries: physical health (6 
entries) and social family. The Likert scale ranges from 1 
to 5. The scale total is the sum of each question’s scores, 
which vary from 12 to 60. A total score of more than 34 
indicates a patient’s fear of illness Progression. The total 
Cronbach’s alpha in this study was 0.89, indicating high 
reliability.

Health-promoting lifestyle profile II (HPLP II)
The HPLP II, developed by American scholar Walker 
in 1987 [8], was used to measure the degree of patients’ 
health behaviors. Scholar Cao Wenjun introduced the 
Chinese version of the scale in 2016 [35]. The scale’s 52 
categories address six dimensions: health responsibility, 
nutrition, self-actualization, interpersonal connections, 
sports and exercise, and stress management. The Likert 
scale has four points, from 1 to 4 (less than always). Scale 
scores ranged from 52 to 208 points and were graded 
into four categories: excellent (172–208 points), good 
(132–171 points), fair (92–131 points), and bad (52–91 
points), with higher scores suggesting more health pro-
motion behaviors. The Cronbach’s alpha in this research 
was 0.90, indicating high reliability.

Procedure
The research team consisted of three postgraduate stu-
dents and one nurse, and the investigators explained in 
detail the purpose of the study and the study methodol-
ogy to the patients in a separate room before collecting 
the study data in person with the patients’ consent. All 
data were collected using paper questionnaires. The sur-
vey procedure strictly adhered to the basic principles of 
medical research and ensured confidentiality and privacy.

The study’s questionnaire contained 21 variables. Based 
on Kendall’s approximate sample size estimation method 
[36], the sample size should be 5–10 times the number of 
variables, ranging from 105 to 210 cases. The estimated 
sample size was adjusted to 132–264 cases, taking into 
account a 20% sample attrition rate and potential errors 
due to convenience sampling. A total of 330 question-
naires were distributed and 307 valid questionnaires 
were recovered, excluding 23 invalid questionnaires with 
incomplete answers and more than half of consecutive 
answers [37]. The recovery rate was 93.03%.

Ethics approval and consent to participate
All procedures were carried out in accordance with the 
1964 Helsinki declaration, and the research proposal was 
approved by the Ethics Committee of Jinzhou Medical 

University (JZMULL2023149). All study participants 
received informed consent.

Statistical analysis
SPSS 26.0 and Amos 24.0 were utilized for statistical anal-
ysis. Descriptive statistics such as mean, standard devia-
tion, frequency, and percentage were used to describe the 
basic characteristics of OSAHS patients. The t-test and 
one-way analysis of variance were used to examine inter-
group differences in health promotion behavior. Pearson 
correlation analysis was used to analyze the correla-
tion between FOP, social support and health promotion 
behavior. Through hierarchical multiple regression analy-
sis, the mediating role of social support between FOP and 
health promotion behavior was explored. Finally, AMOS 
24.0 software was adopted for structural equation model-
ing, the model is valid when the fit indices GFI, CFI, NFI 
and IFI > 0.9 and RMSEA < 0.8 [38]. The deviation-cor-
rected non-parametric percentile Bootstrap method with 
95% confidence interval was used to verify the mediating 
role of FOP between social support and health promo-
tion behavior by repeated sampling 5000 times. An alpha 
level of 0.05 was used for the statistical tests.

Results
Participant characteristics
The research eventually comprised 307 OSAHS patients, 
consisting of 266 males (86.66%) and 41 females (13.33%). 
The minimum age of the sample was 18 years, and the 
maximum age was 72 years. Participants aged 41 to 59 
years accounted for 63.51% of the total (n = 195). The 
proportion of individuals diagnosed with moderate to 
severe OSAHS was 36.15% (n = 111) and 56.67% (n = 174), 
respectively. Obese and overweight patients accounted 
for 47.88% (n = 147) and 36.15% (n = 111), respectively. 
67.75% (n = 208) of patients smoked, 84.02%(n = 258) 
drank alcohol, and 76.22%(n = 234) exercised less than 
twice a month. Further comparing the differences in 
health promotion behavior scores of OSAHS patients, 
demographic characteristics showed significant dif-
ferences in health promotion behaviors with respect 
to age, gender, BMI, smoking and drinking behaviors, 
and comorbidities with other chronic diseases. Patients 
over 60 years old exhibited significantly higher health 
promotion behaviors compared to younger age groups 
(p < 0.001). Additionally, men demonstrated more proac-
tive health promotion behaviors than women (p < 0.001). 
A lower BMI was associated with higher levels of health 
promotion behavior (p < 0.001). Patients with additional 
chronic diseases exhibited greater awareness of health 
behaviors (p < 0.001). Furthermore, the bad habits of 
smoking also affected the scores of health promotion 
behaviors (p < 0.001). Additional details are provided in 
Table 1.
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Statistical description and Pearson correlation analysis of 
variables
The scores of each scale and its dimensions have been 
included in Table  2. Additional correlation analysis 
revealed that FOP was negatively correlated with health 
promotion behavior (r =-0.55, p < 0.001), FOP was nega-
tively correlated with social support (r =-0.51, p < 0.001), 
and social support was positively correlated with health 
promotion behavior (r = 0.60, p < 0.001). Table  3 provide 
more details.

Analysis of multiple linear regression
With demographic characteristics as the control variable, 
FOP and social support as the main independent vari-
ables, and health promotion behavior as the dependent 

variable, three multiple linear regression analyses were 
conducted. The results show (Table  4) that, according 
to model 1, the general information explains 54.1% of 
the standardized variance (F = 52.47, p < 0.001); Multiple 
linear regression analysis of Model 2 demonstrated that 
the negative prediction of FOP for health promotion 
behavior, explaining 61.0% of the standardized variance 
(F = 60.94, p < 0.001); Model 3 showed that social sup-
port significantly positively predicted health promotion 
behavior, explaining 65.0% of the standardized variance 
(F = 63.57, p < 0.001).

Test of the mediating effect of social support on FOP and 
health promotion behavior
Based on the results of correlation and regression analy-
ses, this study further constructed a structural model 
using AMOS 24.0 software (Fig.  2). The model used 
FOP as the independent variable, social support as the 
mediator variable, and health promotion behaviors as 
the dependent variable, and the large likelihood method 
was adopted to estimate and test the structural model. 
The model was modified according to modification indi-
ces (MI). The results showed a good model fit: CMIN/
DF = 2.882, RMSEA = 0.078, GFI = 0.943, CFI = 0.961, 
NFI = 0.941, IFI = 0.961.

Table  5 includes path analysis of mediating effects, 
and the standardized path coefficient of FOP on 
health promotion behavior is -0.23(p < 0.001); The 
standardized path coefficient of FOP on social sup-
port is -0.63(p < 0.001). The standardized path coeffi-
cient of social support on health promotion behavior is 
0.53(p < 0.001).

The mediating effect of social support between 
FOP and health promotion behaviors was verified by 

Table 1  Univariate analysis of health promotion behavior in 
patients with different OSAHS characteristics (n = 307)
Variables Group Total(N%) Mean ± SD df p
Sex Male 266(86.66) 139.69(23.41) 4.86 <0.001

Female 41(13.33) 112.78(17.16)
Age ≤ 40 62(20.19) 128.13(18.90) 8.37 <0.001

41–59 195(63.51) 135.92(22.61)
≥ 60 50(18.56) 146.68(32.67)

BMI Malnutrition 4(1.30) 184.25(9.39) 6.58 <0.001
Normal 45(14.65) 137.78(25.01)
Overweight 147(47.88) 137.15(25.27)
Obesity 111(36.15) 132.29(21.46)

Education-
al level

College and 
below

265(86.31) 135.50(24.08) 2.14 0.285

Bachelor or 
above

42(13.68) 139.86(26.60)

Residence Urban 181(58.95) 134.65(22.79) 2.06 0.216
country 126(41.04) 138.15(26.56)

Smoking 
behavior

Never 99(32.24) 136.17(25.62) 7.57 <0.001

Sporadic 117(38.11) 141.76(21.63)
Often 91(29.64) 128.74(24.84)

Drinking 
behavior

Never 49 (15.96) 142.9(23.32) 5.37 0.005

Sporadic 143(46.57) 138.11(26.33)
Often 115(37.45) 130.68(21.36)

Physical 
exercise

≤ 2 times/
month

234(76.22) 129.88(22.00) 1.53 <0.001

>2 times/
month

73(23.77) 156.04(21.09)

Combined 
with other 
chronic 
diseases

Yes 166(54.07) 121.03(17.59) 0.61 <0.001

No 141(45.92) 153.83(18.85)
OSAHS 
severity

Mild 22(7.16) 133.31(23.60) 0.82 0.440

Moderate 111(36.15) 134.21(23.59)
Severe 174(56.67) 137.65(25.09)

SD: standard deviation; df: degrees of freedom

Table 2  Fear of disease progression, social support, health 
promotion behaviors, all scales and dimension scores of OSAHS 
patients (n = 307)
Variable Min Max MD ± SD
FOP 12 55 35.10 ± 6.91
Physical health 6 28 17.83 ± 3.84
Social family 6 27 17.27 ± 3.45
SSRS 12 59 38.58 ± 9.11
Objective support 4 16 9.79 ± 2.91
Subjective support 5 35 16.31 ± 5.37
Support utilization 3 12 6.48 ± 2.56
HPB 74 198 136.10 ± 24.44
Health responsibility 10 40 25.68 ± 6.42
Nutrition 9 31 20.89 ± 5.00
Stress management 11 32 21.80 ± 4.33
Exercise 9 32 19.81 ± 4.80
Interpersonal connections 11 36 24.03 ± 4.96
Self-actualization 10 34 23.89 ± 4.88
FOP: fear of disease progression; SSRS: social support; HPB: health promotion 
behaviors; MD: mean difference; SD: standard deviation
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replicating the sampling 5,000 times, using a deviation-
corrected non-parametric percentile Bootstrap method 
with 95% confidence intervals. The results (Table  6) 
revealed that the direct effect accounted for 41.0% of 
the total effect, while the indirect effect accounted for 
59.00%. The corresponding 95% confidence upper and 
lower intervals did not contain 0, which is required to 
demonstrate the validity of the mediating effect. Thus, 
social support partially explains the link between FOP 
and health promotion behaviors in OSAHS patients.

Discussion
Given the prevalent demographic trends of adult obesity 
and an aging population, the prevalence of obstructive 
sleep apnea is expected to rise [39]. Therefore, it holds 
great importance to enhance health promotion behaviors 
among individuals with OSAHS in order to alleviate dis-
ease symptoms and delay disease progression. This study 
revealed a robust negative correlation between FOP and 
health promotion behaviors in OSAHS patients, while 
also investigating the mediating influence of social sup-
port in this relationship. These findings suggest that 
addressing FOP and bolstering social support mecha-
nisms could represent novel approaches to promote 
healthy behaviors in patients with OSAHS.

In this study, health promotion behaviors exhibited 
significant variations in relation to age, gender, BMI, 
smoking and alcohol consumption, regular exercise, and 
the presence of comorbid chronic conditions. Primar-
ily, the decline in self-care capabilities among elderly 
patients, coupled with increased attention and assistance 
from family members, creates an enabling environment 
for better self-management of health among older indi-
viduals. Moreover, patients with concurrent chronic ill-
nesses often benefit from enhanced access to healthcare 
services and possess a heightened awareness of their 
health, prompting them to adopt more health-promoting 
behaviors to enhance their overall well-being. Individu-
als with detrimental habits such as smoking and alcohol 
consumption demonstrated suboptimal health behav-
iors. Notably, the lack of disease awareness and insuf-
ficient consideration of the impact of unhealthy habits 
on disease progression may significantly contribute to 
the poor health behaviors observed, particularly given 
the high proportion of undiagnosed and untreated indi-
viduals within the at-risk population for OSAHS [40]. In 
addition, even though the evident advantages of healthy 
behaviors in attenuating the advancement of OSAHS, 
the healthcare resources currently accessible in China 
lack provisions for individuals with OSAHS, particularly 
those with obesity, to access personalized professional 
guidance for lifestyle modifications. Moreover, the appre-
hensions harbored by OSAHS patients and their unad-
dressed intrinsic requirements often go unnoticed by Ta
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caregivers and family members. These factors have the 
potential to impede the successful integration of health 
promotion behaviors.

Building upon this foundation, the current study delved 
into the interplay between FOP, social support, and 
health promotion behaviors in patients with OSAHS. 
Our findings revealed that patients exhibiting height-
ened levels of FOP tended to exhibit lower engagement 
in health-promoting behaviors, aligning with previous 
research outcomes [41]. This trend can be attributed to 
the dampening effect of fear and anxiety on individuals’ 
motivation, with excessive fear potentially resulting in 
neglect or maladaptive coping strategies towards their 
physical well-being [42], thereby hindering the adoption 
of healthy behaviors. Some psychologists have postu-
lated that excessive fear may induce avoidance behaviors 
[43]. A qualitative study on OSAHS patients has identi-
fied resistance towards CPAP therapy and apprehen-
sions regarding prognosis as prominent factors impeding 
timely treatment initiation among OSAHS patients [44]. 
This avoidance mindset not only delays early diagnosis 
and intervention but also contributes to disease progres-
sion. Furthermore, the study corroborates Heathcote’s 
research, indicating that FOP is associated with compro-
mised emotional and social well-being in affected indi-
viduals [45]. Various sociodemographic, psychosocial, 
and clinical characteristics such as age, social support, 
and overall health status play pivotal roles in shaping 
FOP among individuals. Aligned with the observations 
of Chen regarding hemodialysis patients, individuals 
who are socially isolated and have lower levels of educa-
tion exhibit a higher propensity for experiencing moder-
ate to severe FOP [46]. This underscores the imperative 
to prioritize the assessment and management of FOP in 
patients with OSAHS. Therefore, we advocate for health-
care providers to emphasize the importance of disease 
understanding and fear evaluation, offering timely sup-
port to individuals with heightened negative disease 
perceptions. By addressing these concerns proactively, 
patients can mitigate their fear of disease and potential 
complications, enabling them to confront their illness 
and treatment regimen effectively.

As anticipated, social support serves as a mediator 
in the association between FOP and health promotion 
behaviors among individuals with OSAHS, whereby 
social support functions to enhance health promotion 
behaviors by alleviating FOP. This outcome can be elu-
cidated more comprehensively through the lens of the 
stress-assessment-coping theory [47]. In this study, FOP 
emerged as the primary stressor for patients, while social 
support received during the illness trajectory served as 
a mediating factor influencing patient outcomes. Health 
behaviors in OSAHS were perceived as responses to 
stress. Elevated levels of social support were found to Ta
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potentially mitigate FOP, thereby facilitating improved 
health promotion behaviors. Patients who perceived 
greater social support demonstrated enhanced capac-
ity to confront the physical manifestations of the disease 
without succumbing to emotional distress, effectively 
managing negative emotions to adopt positive coping 
strategies. Moreover, bolstered by robust social support 
and a comprehensive understanding of the condition, 
individuals exhibited increased confidence and compe-
tence in managing their health concerns and engaging 
in health promotion behaviors. Furthermore, given the 
intimate link between detrimental lifestyle habits and 
OSAHS, the pivotal roles of social support and family 
dynamics in the daily management of patients cannot 

be overstated. These support systems are instrumental 
in facilitating the establishment and oversight of sus-
tained healthy behaviors over the long term [48]. In indi-
viduals experiencing heightened levels of fear, tendencies 
towards social withdrawal can isolate them, hindering 
the expression of emotions and impeding their capacity 
to embrace healthy behaviors and seek necessary support 
proactively. Consequently, forthcoming research endeav-
ors should prioritize social support as a focal point for 
interventions, motivating patients to actively pursue ben-
eficial social networks. Encouraging families to provide 
comforting companionship, fostering trust, understand-
ing, and respect within patient-caregiver relationships, 
can serve as vital components in enhancing patient 
outcomes.

The findings of this study suggest that enhancements in 
the health behaviors of individuals with OSAHS can be 
achieved through augmenting social support levels and 
mitigating FOP. It is essential to recognize that the type 
of social support needed varies based on the patient’s 
individual characteristics and living circumstances. For 
instance, Korotkin’s research indicates that individuals 
grappling with fear benefit from companionship sup-
port, whereas younger individuals may require familial 
support [49]. Hence, tailored interventions encompass-
ing diverse forms of social support tailored to distinct 
patient cohorts should be implemented to optimize 
the availability and efficacy of social support resources 
in alleviating fear. Furthermore, hospitals should be 

Table 5  Path analysis (n = 307)
Path Estimate S.E p
HPB <--- FOP -0.23 0.11 <0.001
SSRS <--- FOP -0.63 0.05 <0.001
HPB <--- SSRS 0.53 0.17 <0.001
FOP: fear of disease progression; SSRS: social support; HPB: health promotion 
behaviors; Estimate: standardized path coefficient; S.E: standard error

Table 6  Mediation effect test for social support (n = 307)
Effect value LLCI ULCI Effect ratio (%)

Total Effect -0.866 -1.070 -0.665 100%
Direct Effect -0.355 -0.595 -0.107 41.00%
Indirect Effect -0.511 -0.595 -0.107 59.00%
LLCI: lower limit of the confidence interval; ULCI: upper limit of the confidence 
interval

Fig. 2  Diagram of the mediating model of social support between FOP and health promoting behavior
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reinforced as primary hubs for social support, playing a 
pivotal role in disseminating health-related information. 
Leveraging digital resources effectively, hospitals can 
provide patients with an online platform to access pro-
fessional guidance and facilitate the adoption of effec-
tive health behaviors. Furthermore, the assessment of 
OSAHS patients in this study revealed lower scores in 
the domains of exercise and nutrition. Considering the 
adverse impact of physical inactivity and a sedentary 
lifestyle on the disease prognosis of OSAHS patients, it 
is imperative to emphasize the importance of healthy 
behaviors, including dietary control and regular physical 
activity, in enhancing the overall well-being of OSAHS 
patients [50]. These aspects warrant particular attention 
and intervention to optimize patient outcomes.

Limitations
Firstly, it is essential to acknowledge that the current 
study employed a cross-sectional design, precluding the 
establishment of causal relationship between FOP, social 
support, and health promotion behaviors. Secondly, data 
collection in this study relied on convenience sampling 
and self-report measures, potentially introducing biases 
such as selection and reporting bias. Therefore, caution is 
warranted when interpreting the study outcomes. Future 
research endeavors are advised to incorporate a blend of 
self-assessment and external evaluation methods for data 
collection, while considering alternative sampling strate-
gies to validate the study findings. Lastly, it is noteworthy 
that our investigation exclusively focused on examining 
the interplay between FOP, social support, and health 
promotion behaviors in OSAHS patients. Further explo-
ration of additional psychosocial and emotional predic-
tors influencing health promotion behaviors among 
individuals with OSAHS is warranted.

Conclusion
The findings of this study underscore the pressing need 
for individuals with OSAHS to enhance their health 
promotion behaviors. Furthermore, this investigation 
elucidates the correlation between fear of disease pro-
gression and health promotion behaviors in OSAHS 
patients. Social support, identified as a pivotal psycho-
logical determinant, not only offers emotional solace but 
also mitigates patients’ apprehensions concerning dis-
ease advancement. This support fosters a more proactive 
involvement of patients in health promotion behaviors, 
thereby enhancing their overall quality of life.

Acknowledgements
The authors would like to express their gratitude to the patients who 
participated in this study, as well as to the nursing directors and physicians for 
their invaluable support in sample collection.

Author contributions
F Z: Data curation, Investigation, Writing – original draft, Writing – review & 
editing. C L: Writing – review & editing. C Z: Investigation. Q C: Investigation. H 
X: Investigation. K X: Data curation. Huiying Zhang: Supervision, Data curation.

Funding
No funding was used for this study.

Data availability
Availability of data and materials The datasets generated and/or analyzed 
during the current study are not publicly available due Chinese people are 
relatively secretive about their lives and thoughts, although informed consent 
was obtained from study subjects prior to the survey and the findings 
were largely reported but are available from the corresponding author on 
reasonable request. All participants (or their proxies/legal guardians) provided 
informed consent to participate in the study. In addition, All the patients 
included in this study signed the informed consent form.

Declarations

Ethics approval and consent to participate
All procedures were carried out in accordance with the 1964 Helsinki 
declaration, and the research proposal was approved by the Ethics Committee 
of Jinzhou Medical University (JZMULL2023149). All participants (or their 
proxies/legal guardians) provided informed consent to participate in the 
study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Nursing, Jinzhou Medical University, Jinzhou  
121001, China
2Department of Otolaryngology Head & Neck Surgery, First Affiliated 
Hospital of Jinzhou Medical University, Jinzhou, China

Received: 3 July 2024 / Accepted: 4 October 2024

References
1.	 Peres BU, Allen AH, Shah A, Fox N, Laher I, Almeida F, et al. Obstructive sleep 

apnea and circulating biomarkers of oxidative stress: a cross-sectional study. 
Antioxidants. 2020;9:476.

2.	 Benjafield AV, Ayas NT, Eastwood PR, Heinzer R, Ip MSM, Morrell MJ, et al. 
Estimation of the global prevalence and burden of obstructive sleep apnoea: 
a literature-based analysis. Lancet Respiratory Med. 2019;7:687–98.

3.	 Senaratna CV, English DR, Currier D, Perret JL, Lowe A, Lodge C, et al. Sleep 
apnoea in Australian men: disease burden, co-morbidities, and correlates 
from the Australian longitudinal study on male health. BMC Public Health. 
2016;16:1029.

4.	 Carneiro-Barrera A, Amaro-Gahete FJ, Díaz-Román A, Guillén-Riquelme A, 
Jurado-Fasoli L, Sáez-Roca G, et al. Interdisciplinary Weight loss and lifestyle 
intervention for obstructive sleep apnoea in adults: Rationale, Design and 
Methodology of the INTERAPNEA Study. Nutrients. 2019;11:2227.

5.	 Kolla BP, Foroughi M, Saeidifard F, Chakravorty S, Wang Z, Mansukhani MP. The 
impact of alcohol on breathing parameters during sleep: a systematic review 
and meta-analysis. Sleep Med Rev. 2018;42:59–67.

6.	 Edwards BA, Bristow C, O’Driscoll DM, Wong A, Ghazi L, Davidson ZE, et al. 
Assessing the impact of diet, exercise and the combination of the two as 
a treatment for OSA: a systematic review and meta-analysis. Respirology. 
2019;24:740–51.

7.	 Heatley EM, Harris M, Battersby M, McEvoy RD, Chai-Coetzer CL, Antic NA. 
Obstructive sleep apnoea in adults: a common chronic condition in need of 
a comprehensive chronic condition management approach. Sleep Med Rev. 
2013;17:349–55.



Page 10 of 10Zhang et al. BMC Psychology          (2024) 12:557 

8.	 Wimbush E, Watson J. An Evaluation Framework for Health Promotion: theory, 
Quality and Effectiveness. Evaluation. 2000;6:301–21.

9.	 Whitehead D. Health Promotion in nursing practice. J Clin Nurs. 
2007;16:807–807.

10.	 Wang X, Liu M, Li J, Wang Z, Liang Q, Yan Z, et al. Relationship between qual-
ity of life, fear of disease progression, and coping styles in patients with pul-
monary hypertension: a network analysis. Res Nurs Health. 2023;46:546–57.

11.	 Herschbach P, Berg P, Waadt S, Duran G, Engst-Hastreiter U, Henrich G, et al. 
Group psychotherapy of dysfunctional fear of progression in patients with 
chronic arthritis or Cancer. Psychother Psychosom. 2010;79:31–8.

12.	 Herschbach P, Berg P, Dankert A, Duran G, Engst-Hastreiter U, Waadt S, et al. 
Fear of progression in chronic diseases. J Psychosom Res. 2005;58:505–11.

13.	 Ban Y, Li M, Yu M, Wu H. The effect of fear of progression on quality of life 
among breast cancer patients: the mediating role of social support. Health 
Qual Life Outcomes. 2021;19:178.

14.	 Sharpe L, Richmond B, Todd J, Dudeney J, Dear BF, Szabo M, et al. A cross-
sectional study of existential concerns and fear of progression in people with 
rheumatoid arthritis. J Psychosom Res. 2023;175:111514.

15.	 Rossi MC, Nicolucci A, Ozzello A, Gentile S, Aglialoro A, Chiambretti A, et 
al. Impact of severe and symptomatic hypoglycemia on quality of life and 
fear of hypoglycemia in type 1 and type 2 diabetes. Results of the Hypos-1 
observational study. Nutr Metabolism Cardiovasc Dis. 2019;29:736–43.

16.	 Goebel S, Mehdorn HM. Fear of disease progression in adult ambulatory 
patients with brain cancer: prevalence and clinical correlates. Support Care 
Cancer. 2019;27:3521–9.

17.	 Cozowicz C, Memtsoudis SG. Perioperative Management of the patient 
with obstructive sleep apnea: a narrative review. Anesth Analgesia. 
2021;132:1231–43.

18.	 Adult Obstructive Sleep Apnea Task Force of the American Academy of Sleep 
Medicine. Clinical Guideline for the evaluation, management and long-term 
care of obstructive sleep apnea in adults. J Clin Sleep Med. 2009;05:263–76.

19.	 Halbach SM, Enders A, Kowalski C, Pförtner T-K, Pfaff H, Wesselmann S, et 
al. Health literacy and fear of cancer progression in elderly women newly 
diagnosed with breast cancer—A longitudinal analysis. Patient Educ Couns. 
2016;99:855–62.

20.	 Engelen MM, Van Dulmen S, Puijk-Hekman S, Vermeulen H, Nijhuis-van Der 
Sanden MW, Bredie SJ, et al. Evaluation of a web-based self-management 
program for patients with Cardiovascular Disease: explorative randomized 
controlled trial. J Med Internet Res. 2020;22:e17422.

21.	 Lai P-C, Wu S-FV, Alizargar J, Pranata S, Tsai J-M, Hsieh N-C. Factors influencing 
self-efficacy and self-management among patients with Pre-end-stage Renal 
Disease (Pre-ESRD). Healthcare. 2021;9:266.

22.	 Thoits PA. Mechanisms linking social ties and support to physical and Mental 
Health. J Health Soc Behav. 2011;52:145–61.

23.	 Yaghoubi A, Ghojazadeh M, Abolhasani S, Alikhah H, Khaki-Khatibi F. 
Correlation of serum levels of Vitronectin, Malondialdehyde and Hs-CRP 
with Disease Severity in Coronary Artery Disease. J Cardiovasc Thorac Res. 
2015;7:113–7.

24.	 Salafia C, Bellizzi KM, Ligus K, Fritzson E, Park CL. Perceived negative conse-
quences of cancer and psychological distress in survivors: the moderating 
role of social support. J Cancer Surviv [Internet]. 2023 [cited 2024 Jun 12]; 
https://link.springer.com/10.1007/s11764-023-01444-8

25.	 Yu H, Gao Y, Tong T, Liang C, Zhang H, Yan X, et al. Self-management behavior, 
associated factors and its relationship with social support and health literacy 
in patients with obstructive sleep apnea–hypopnea syndrome. BMC Pulm 
Med. 2022;22:352.

26.	 Toledo G, Ochoa CY, Farias AJ. Exploring the role of social support and adju-
vant endocrine therapy use among breast cancer survivors. Support Care 
Cancer. 2020;28:271–8.

27.	 Seixas AA, Trinh-Shevrin C, Ravenell J, Ogedegbe G, Zizi F, Jean-Louis G. 
Culturally tailored, peer-based sleep health education and social support 
to increase obstructive sleep apnea assessment and treatment adherence 
among a community sample of blacks: study protocol for a randomized 
controlled trial. Trials. 2018;19:519.

28.	 Brooks M, Graham-Kevan N, Robinson S, Lowe M. Trauma characteristics and 
posttraumatic growth: the mediating role of avoidance coping, intrusive 
thoughts, and social support. Psychol Trauma: Theory Res Pract Policy. 
2019;11:232–8.

29.	 Celik GK, Çakır H, Kut E. Mediating role of Social Support in Resilience and 
Quality of Life in patients with breast Cancer: structural equation Model 
Analysis. Asia-Pacific J Oncol Nurs. 2021;8:86–93.

30.	 Kong J, Liang C, Zhao Y, Chen Q, Xv H, Yan X, et al. Relationship between 
social support and self-perceived burden in patients with obstructive sleep 
apnea: an analysis of chain-mediated effects. Sleep Med. 2024;119:27–33.

31.	 Tang X, Huang J, Wang W, Su X, Yu Z. Predictors of activation among persons 
with spinal cord injury during hospitalization: a cross-sectional study. Japan J 
Nurs Sci. 2023;20:e12532.

32.	 Wang X, Chen B, Peng Y, Zhou L, Chai C, Yeh H-C, et al. Social support 
received by multidrug-resistant tuberculosis patients and related factors: a 
cross-sectional study in Zhejiang Province, People&#39;s Republic of China. 
PPA. 2016;1063.

33.	 Mehnert A, Herschbach P, Berg P, Henrich G, Koch U. Progredienzangst Bei 
Brustkrebspatientinnen - Validierung Der Kurzform Des Progredienzang-
stfragebogens PA-F-KF/ Fear of progression in breast cancer patients 
– validation of the short form of the fear of Progression Questionnaire 
(FoP-Q-SF). Zeitschrift für Psychosomatische Medizin Und Psychotherapie. 
2006;52:274–88.

34.	 He J-L, Xu H-Q, Yang J, Hou D-J, Gong X-Y, Lu X-Y, et al. Fear of disease 
progression among breast cancer patients in China: a meta-analysis of 
studies using the fear of progression questionnaire short form. Front Psychol. 
2023;14:1222798.

35.	 Cao wj, Wu FL, Juang JH, Yeh MC. The dilemma of diabetic patients living 
with hypoglycaemia. Chin J Disease Control. 2016;20(3).

36.	 Preacher KJ, Kelley K. Effect size measures for mediation models: quan-
titative strategies for communicating indirect effects. Psychol Methods. 
2011;16:93–115.

37.	 Curran PG. Methods for the detection of carelessly invalid responses in survey 
data. J Exp Soc Psychol. 2016;66:4–19.

38.	 Wang Y, Wen Z, Li W, Fang J. Methodological research and model develop-
ment on structural equation models in China’s mainland from 2001 to 2020. 
Adv Psychol Sci. 2022;30:1715.

39.	 Osorio RS, Martínez-García MÁ, Rapoport DM. Sleep apnoea in the elderly: a 
great challenge for the future. Eur Respir J. 2022;59:2101649.

40.	 Barger LK, Rajaratnam SMW, Wang W, O’Brien CS, Sullivan JP, Qadri S, et al. 
Common Sleep disorders increase risk of motor vehicle crashes and adverse 
health outcomes in firefighters. J Clin Sleep Med. 2015;11:233–40.

41.	 Li B, Lin X, Chen S, Qian Z, Wu H, Liao G, et al. The association between fear of 
progression and medical coping strategies among people living with HIV: a 
cross-sectional study. BMC Public Health. 2024;24:440.

42.	 Chen Q, Liang C, Zhao Y, Kong J, Zhang H, Yan X, et al. The mediating role of 
coping styles in illness perception and self-management in patients with 
obstructive sleep apnea. Sleep Med. 2024;113:349–56.

43.	 Flores A, López FJ, Vervliet B, Cobos PL. Intolerance of uncertainty as a vulner-
ability factor for excessive and inflexible avoidance behavior. Behav Res Ther. 
2018;104:34–43.

44.	 Zhang H, Liang C, Zhang X, Yu H, Yan X, Wang L, et al. Factors influencing 
patient delay in individuals with obstructive sleep apnoea: a study based on 
an integrated model. Ann Med. 2022;54:2816–28.

45.	 Heathcote LC, Eccleston C. Pain and cancer survival: a cognitive-affective 
model of symptom appraisal and the uncertain threat of disease recurrence. 
Pain. 2017;158:1187–91.

46.	 Chen Y, Lin C, Lee B. Relationships of illness representation and quality of life 
in patients with end-stage renal disease receiving haemodialysis. J Clin Nurs. 
2020;29:3812–21.

47.	 Keast R, Sundaresan P, Burns M, Butow PN, Dhillon HM. Exploring head and 
neck cancer patients’ experiences with radiation therapy immobilisation 
masks: A qualitative study. Eur J Cancer Care [Internet]. 2020 [cited 2024 Jun 
14];29. https://onlinelibrary.wiley.com/doi/https://doi.org/10.1111/ecc.13215

48.	 Gagnadoux F, Le Vaillant M, Goupil F, Pigeanne T, Chollet S, Masson P et al. 
N Goel editor 2011 Influence of Marital Status and Employment Status on 
Long-Term adherence with continuous positive Airway pressure in Sleep 
Apnea patients. PLoS ONE 6 e22503.

49.	 Korotkin BD, Hoerger M, Voorhees S, Allen CO, Robinson WR, Duberstein 
PR. Social support in cancer: how do patients want us to help? J Psychosoc 
Oncol. 2019;37:699–712.

50.	 Duan X, Huang J, Zheng M, Zhao W, Lao L, Li H, et al. Association of healthy 
lifestyle with risk of obstructive sleep apnea: a cross-sectional study. BMC 
Pulm Med. 2022;22:33.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://link.springer.com/10.1007/s11764-023-01444-8
https://onlinelibrary.wiley.com/doi/
https://doi.org/10.1111/ecc.13215

	﻿The link between fear of disease progression and health promotion behaviors in patients with obstructive sleep apnea hypoventilation syndrome (OSAHS): the mediating role of social support
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and setting
	﻿Self-reported measures
	﻿Demographics features
	﻿Social support rating scale (SSRS)
	﻿Fear of progression questionnaire⁃short form (Fop-Q-SF)
	﻿Health-promoting lifestyle profile II (HPLP II)


	﻿Procedure
	﻿Ethics approval and consent to participate
	﻿Statistical analysis
	﻿Results
	﻿Participant characteristics
	﻿Statistical description and Pearson correlation analysis of variables
	﻿Analysis of multiple linear regression
	﻿Test of the mediating effect of social support on FOP and health promotion behavior

	﻿Discussion
	﻿Limitations
	﻿Conclusion
	﻿References


