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Background: Obstructive Sleep Apnea (OSA) patients experience significant illness uncertainty, impacting coping. Social support 
mitigates uncertainty, while coping styles influence management. Research predominantly examines individual patients, neglecting 
dyadic interactions between patients and co-residents.
Objective: To examine the dyadic interrelationships of illness uncertainty, social support, and coping styles in OSA patient–co- 
resident pairs using the Actor–Partner Interdependence Model (APIM).
Methods: A cross-sectional study of 242 patient–co-resident dyads from a tertiary hospital examined self-reported illness uncertainty, 
social support, and coping styles. APIM analyzed actor and partner effects.
Results: Patients reported higher illness uncertainty (P<0.001), whereas co-residents reported greater social support (P<0.001). Social 
support was positively associated with active coping and negatively associated with passive coping within dyads. Actor effects 
indicated that illness uncertainty in both patients and co-residents was associated with lower levels of their own social support, which 
in turn correlated with decreased active coping and increased passive coping (β=0.203 and 0.038, P<0.05). Partner effects analyses 
indicated that one member’s uncertainty or social support was associated with the other member’s coping via specific indirect paths.
Conclusion: The findings reveal bidirectional, dyadic interdependence among illness uncertainty, social support, and coping styles in 
OSA patient–co-resident pairs, with social support appearing as a prominent within-individual associative pathway. These results 
support considering family-oriented strategies that aim to strengthen mutual social support to be explored further as a means to 
promote adaptive coping in this population.
Keywords: obstructive sleep apnea, illness uncertainty, social support, coping styles, actor-partner interdependence model

Introduction
Obstructive sleep apnea (OSA) is a growing respiratory disorder marked by recurrent airway collapse during sleep, 
affecting approximately 936 million adults aged 30–69 worldwide, with an estimated prevalence of 11% in China.1,2 

Factors such as rising obesity, smoking, and an aging population contribute to this growing burden.3 OSA presents with 
symptoms like snoring, daytime sleepiness, and cognitive issues, but its subtle and non-specific nature often delays 
diagnosis, increasing the risk for cardiovascular and neurocognitive disorders.4–6 Worryingly, fewer than 50% of affected 
individuals recognize their condition, and under 5% seek treatment, leading to significant underdiagnosis and 
undertreatment.7 Thus, despite its high prevalence and serious complications, OSA remains poorly understood by 
patients, causing delays in therapy and uncertainty in management.

Illness uncertainty arises from impaired interpretation of health-related information,8 is increasingly recognized in 
chronic conditions. For patients with OSA, this uncertainty is particularly pronounced due to several unique disease 
characteristics. OSA patients struggle to evaluate disease severity and prognosis due to symptom dissociation (nocturnal 
events and daytime sequelae), comorbidities, and long-term treatment demands.6 Although Continuous Positive Airway 
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Pressure (CPAP) therapy and lifestyle modifications are effective, the long-term nature of CPAP treatment and challenges 
related to comfort and adherence significantly exacerbate management complexity and uncertainty.9 Co-residents face 
parallel challenges from chronic sleep disruption, emotional strain, and caregiving burdens.10,11 The co-residents 
experiences impaired sleep quality directly caused by the patient’s nocturnal symptoms (loud snoring, apneas), alongside 
emotional strain and caregiving burdens.10 Evidence links illness uncertainty to reduced treatment adherence, aggravated 
anxiety/depression, and impaired patient-family-clinician communication.12–14 While dyadic interactions are documented 
in chronic populations,15 no studies have explored this dynamic in OSA patient-co-resident dyads. Managing the 
nighttime symptoms of OSA presents unique challenges that necessitate active co-residents involvement, particularly 
in supporting and monitoring CPAP adherence, a factor critical to treatment success yet distinct from many other chronic 
diseases.

Social support and coping styles critically modulate illness uncertainty.16,17 Support networks mitigate uncertainty 
through informational and emotional buffering, accounting for 23.1% of variance in uncertainty levels,18 while adaptive 
coping enhances psychological resilience and clinical outcomes.19,20 Traditional research, however, neglects dyadic 
interactions in disease management. The Actor-Partner Interdependence Model (APIM) addresses this gap by disentan
gling actor effects (intra-individual variable-outcome relationships) from partner effects (inter-individual cross-over 
influences), providing a robust framework to examine OSA-related social support, coping, and uncertainty within dyads.

This study employs APIM to analyze paired data from OSA patient-co-resident dyads, elucidating interrelationships 
among illness uncertainty, social support, and coping styles. The research findings will provide an evidence base for 
designing family-centred interventions, thereby enhancing understanding of and interventions targeting psychosocial 
factors in the long-term management of OSA.

Methods
Design
This study employed a cross-sectional design with convenience sampling. Participants (patient-co-resident dyads) were 
recruited between June 2024 and December 2024 from the Sleep Monitoring Unit of the Department of Respiratory and 
Critical Care Medicine at a tertiary care hospital in Shenyang, China.

Participants
All participants were informed that their participation in the study was entirely voluntary and that they could withdraw at 
any time. Written and verbal consent was obtained from all participants. OSA patients and their co-residents were 
enrolled only if they met predefined inclusion and exclusion criteria (Specific inclusion and exclusion criteria are shown 
in Table 1).

Data Collection
The sample size was calculated using G*power3.1. Based on a multifactorial analysis with an assumed medium effect 
size f2 = 0.25,21 two-tailed α=0.05, 1-β=0.85, the required sample size was 220 dyads (440 participants). To account for 
a 10% attrition rate and invalid responses, we planned to recruit 242 dyads (484 participants). Following standardized 
training in instrument administration and quality control, researchers conducted the survey. Both patients and co- 
residents independently completed the questionnaires. Before beginning, researchers explained the informed consent 
process and provided instructions without intervention. All questionnaires were reviewed on-site upon completion, and 
any missing or inconsistent entries were promptly clarified and corrected with the participants.

Instruments
Patient Section
General Information Questionnaire 
A self-designed General Information Questionnaire was utilized to collect demographic and disease-related data.
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Mishel’s Uncertainty in Illness Scale for Adults (MUIS-A) 
The MUIS-A, originally developed by Mishel et al17 was adapted into Chinese by Hsu Shu-Lian.22 This 33-item scale 
comprises four subscales: ambiguity (13 items), complexity (7 items), lack of information (7 items), and unpredictability 
(5 items). The Chinese version demonstrates strong reliability (Cronbach’s α=0.872),22 with subscale α coefficients 
ranging 0.772–0.857.

Co-Resident Section
General Information Questionnaire 
Co-resident demographics included sex, age, ethnicity, educational level, marital status, employment status, monthly 
household income, and relationship to the patient.

Mishel’s Uncertainty in Illness Scale for Family Members (MUIS-FM) 
The MUIS-FM17 was translated and validated by Cui Hongyan.23 This 30-item Chinese version includes four subscales: 
ambiguity (13 items), complexity (8 items), lack of information (5 items), and unpredictability (4 items). The original 
scale demonstrates Cronbach’s α=0.89 and content validity=0.87.17

Shared Patient-Co-Resident Instruments
To facilitate dyadic analysis via the Actor-Partner Interdependence Model (APIM), identical scales were administered to 
both patients and co-residents.

Social Support Rating Scale (SSRS) 
The SSRS, developed by Xiao Shuiyuan24 and revised in 1990, assesses perceived social support through 10 items across 
three dimensions: subjective support (items 1,3–5), objective support (items 2,6–7), and support utilization (items 8–10). 
The scale demonstrates strong internal consistency (total α=0.78; subscales: 0.73–0.88).25

Simplified Coping Style Questionnaire (SCSQ) 
Developed by Xie Yaning26 for Chinese populations, this 20-item tool measures two coping dimensions: active coping 
(items 1–12) and passive coping (items 13–20). The scale shows excellent reliability (total α=0.90; subscales: α=0.89 and 
0.79, respectively).26

For a detailed description of the research instruments, please refer to the Supplementary Materials.

Table 1 Inclusion and Exclusion Criteria for Patients with Obstructive Sleep Apnoea and Their Co-Residents

Obstructive Sleep Apnoea Patients Co-residents with Obstructive Sleep Apnoea Patients

Inclusion Criteria ① Age ≥ 18 years old ① Persons who live with the patient and play a major role in the 

management of the patient’s disease, such as the patient’s spouse, 
parents, children, and only 1 person is selected for each case

② has received more than 7 consecutive hours of 

PSG monitoring at night and confirmed the 
diagnosis of OSA;

② Age ≥ 18 years

③ have basic reading, writing and communication 

skills;

③ Clear consciousness without cognitive dysfunction;

④ Informed consent and voluntary participation in 

this study.

④ Possess normal understanding and expression ability;
⑤ Informed consent and voluntary participation in this study.

Exclusion criteria ① Severe infections or diseases of the heart, liver, or 
kidneys

① Suffering from a severe physical illness that significantly impairs 
daily functioning or requires intensive medical treatment

② Presence of a history of mental illness, serious 

cognitive impairment or impaired consciousness;

② Have a previous history of mental illness

③ Taking medication that affects sleep structure (eg, 

antihistamines, antidepressants, hypnotics).
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Ethical Consideration
The study was granted ethical approval by the Research Ethics Committee of the First Affiliated Hospital of China 
Medical University Approval No. [2024]1020 and was conducted in accordance with the principles set forth in the 
Declaration of Helsinki.

Data Analysis
Data entry and verification were performed using EpiData 3.1 software. Statistical analyses were conducted with SPSS 
26.0 and Amos 28.0, with a significance threshold of P<0.05 for all tests.

Statistical Description
Demographic characteristics, disease-related variables, illness uncertainty scores, social support scores, and coping style 
scores underwent statistical and normality analyses. Normally distributed variables were reported as mean ± standard 
deviation (SD), non-normally distributed continuous variables as median and interquartile range (IQR), and categorical 
variables as frequencies and percentages.

Univariate Analysis
For normally distributed illness uncertainty, social support, and coping style scores: Independent samples t-tests and one- 
way ANOVA were used to identify influencing factors of these variables in OSA patients and co-residents. Paired t-tests 
compared score differences between patients and co-residents. Pearson correlation analysis assessed relationships among 
illness uncertainty, social support, and coping styles. For non-normally distributed data, non-parametric tests and 
Spearman correlation analysis were applied.

Multivariate Analysis
A multiple linear regression model was constructed with coping style scores as the dependent variable. Independent 
variables included demographic characteristics, illness uncertainty, and social support identified as statistically significant 
in univariate and correlation analyses.

Structural Equation Modeling
Actor–Partner Interdependence Mediation Models (APIM) were developed using Amos 28.0 to examine relationships 
among illness uncertainty, social support, and coping styles in patient–co-resident dyads. The APIM framework was 
chosen because our primary research questions concern both actor effects and partner effects within naturally paired data.

To determine the appropriate specification for our paired data, we conducted a distinguishability test by comparing 
a saturated model (including all actor and partner paths without equality constraints) with an alternative constrained 
model that imposed equality constraints by setting actor effects equal to partner effects. A chi-square difference test was 
used to compare the two models. Following common practice, a non-significant chi-square difference (P>0.20) was 
interpreted as evidence that the dyads are empirically indistinguishable and that the constrained model is acceptable; 
a significant chi-square difference supports retaining the less constrained specification. Path-specific actor and partner 
effects were examined. Mediation effects were tested using a bias-corrected bootstrap method with 5000 resamples.

Results
Descriptive Characteristics
The final analysis included 242 dyads (484 participants) of OSA patients and their co-residents. The mean age of patients 
was 47.25±17.84 years (range: 18–86 years), while co-residents had a mean age of 44.22±11.74 years (range: 19–76 
years). Patients were predominantly male (71.1%), whereas co-residents were mostly female (72.3%), with spouse/ 
partner relationships being the most common (61.6%). Patients exhibited significant clinical characteristics: 57.9% 
reported severe snoring, 41.7% had snoring duration >10 years, 72.7% had a family history of OSA, and 62.0% had 
≥3 chronic comorbidities. The mean BMI was 28.17±4.65 (obesity threshold ≥28), apnea-hypopnea index (AHI) was 
32.97±23.49 (moderate-severe OSA threshold AHI ≥15). Neck circumference (38.83±4.41cm), waist circumference 
(98.67±11.47cm), and hip circumference (102.76±9.50cm) all exceeded healthy population standards. Socioeconomic 
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data revealed that 85.5% of patients used urban resident/employee medical insurance, 44.2% had a monthly household 
income of 418–694 USD per capita, and occupational distribution was highest in “private sector salaried employee” 
categories, followed by civil servant salaried employee and students. Detailed information is provided in Table 2 and 
Supplementary Table 1.

Table 2 Demographic and Clinical Characteristics of OSA Patients and Their Co- 
Residents

Variable Categories Patients Co-Residents

n % n %

Gender Male 172 71.1 67 27.7
Female 70 28.9 175 72.3

Age (years) 18–39 79 32.6 94 38.8

40–54 74 30.6 92 38.0
55–64 58 24.0 45 18.6

≥65 31 12.8 11 4.5

Ethnicity Han 194 80.2 201 83.1
Manchu 27 11.2 26 10.7

Mongolian 17 7.0 10 4.1

Others 4 1.7 5 2.1
Marital Status Single 38 15.7 23 9.5

Married 185 76.4 214 88.4

Divorced 7 2.9 3 1.2
Widowed 12 5.0 2 0.8

Education Primary school or below 33 13.6 20 8.3

Junior high school 37 15.3 49 20.2
Vocational/High school 39 16.1 50 20.7

College 49 20.2 54 22.3

Bachelor’s degree 56 23.1 53 21.9
Master’s degree or above 28 11.6 16 6.6

Residence Urban 171 70.7 168 69.4

Rural 71 29.3 74 30.6
Occupational Status Private sector salaried employee 122 50.4 98 40.5

Civil servant salaried employee 61 25.2 83 34.3

Self-employed 20 8.3 29 12.0
Student 15 6.2 11 4.5

Healthcare worker 12 5.0 14 5.8

Unemployed 12 5.0 7 2.9
Payment Method Self-payment 28 11.6 13 5.4

Urban Resident Insurance 100 41.3 110 45.5
Urban Employee Insurance 107 44.2 111 45.9

Commercial Insurance 3 1.2 5 2.1

Others 4 1.7 3 1.2
Monthly per capita income ≤139 USD 18 7.4 10 4.1

140-417 USD 63 26.0 69 28.5

418-694 USD 107 44.2 116 47.9
>694 USD 54 22.3 47 19.4

Relationship to Patient Spouse/Partner 149 61.6

Children 46 19.0
Parents 26 10.7

Siblings 12 5.0

Roommate 9 3.7

(Continued)
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Status of Three Variables in Patients and Their Co-Residents
Illness Uncertainty
Patients reported significantly higher total illness uncertainty scores than co-residents (100.85±10.17 vs 96.42 
±9.22, t=8.191, P<0.001, d=0.53). Subscale differences were significant for complexity (16.80±2.15 vs 20.66± 
2.99, P<0.001, d=−1.29), unpredictability (15.30±2.38 vs 11.37±1.79, P<0.001, d=1.66), and information defi
ciency (23.73±2.76 vs 18.76±2.19, P<0.001, d=1.78). No significant difference was observed in the ambiguity subscale 
(P=0.091). Notably, the overall illness uncertainty difference (d=0.53) represents a moderate standardized effect, whereas 
some subscale contrasts show large effects, indicating clinically meaningful differences in specific dimensions of 
uncertainty between patients and co-residents.

Social Support
Co-residents exhibited significantly higher total social support scores than patients (43.31±3.22 vs 41.09±4.78, t= 
−7.284, P<0.001, d=−0.47). Subscale analysis revealed significant differences in subjective support (23.97±2.31 vs 
22.27±2.98, P<0.001, d=−0.58). Differences in objective support (P=0.051, d=−0.13) and support utilization 
(P=0.054, d=0.12) did not reach conventional significance thresholds and their effect sizes are small, suggesting limited 
practical divergence between groups on these dimensions.

Coping Styles
Patients had a slightly higher total coping style score than co-residents (28.14±4.74 vs 27.00 
±5.69, t=2.952, P=0.003, d=0.19), which corresponds to a small standardized effect. Passive coping differed significantly 
(11.68 ± 6.67 vs 9.79 ± 5.03, P<0.001, d=0.31), indicating a small-to-moderate effect size, whereas active coping showed 

Table 2 (Continued). 

Variable Categories Patients Co-Residents

n % n %

Smoking No 172 71.1

Yes 70 28.9
Alcohol Use No 151 62.4

Yes 90 37.6

Regular Exercise No 213 88.0
Yes 29 12.0

Snoring Duration (years) <3 54 22.3

3-5 41 16.9
6-10 46 19.0

>10 101 41.7

Snoring Severity Mild 24 9.9
Moderate 78 32.2

Severe 140 57.9

Family History No 66 27.3
Yes 176 72.7

Disease Duration(years) ≤1 64 26.4

1-2 67 27.7
3-5 71 29.3

>5 40 16.5

Comorbid Conditions None 13 5.4
1 type 26 10.7

2 types 53 21.9

≥3 types 150 62.0
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no statistical difference (P=0.123, d=−0.10). Overall, several contrasts yield statistically significant but small standar
dized effects. Detailed scores for each of the other dimensions are shown in Table 3.

Univariate Analysis
Univariate analysis revealed group differences in illness uncertainty, social support, and coping styles between OSA 
patients and co-residents (Supplementary Table 2 and Supplementary Table 3).

In patients with OSA, females reported higher total illness uncertainty than males (103.63±11.59 vs 99.72 
±9.34, P=0.013), with scores increasing stepwise with age (≥65 years: 110.13±8.50 vs 18–39 years: 95.90 
±9.47, P<0.001). Rural patients had higher uncertainty than urban counterparts (108.54±8.74 vs 97.65±8.96, P<0.001), 
and those with elementary education scored highest (110.91±7.08, P<0.001 vs higher-educated groups). Clinical 
parameters (BMI: r=0.201; AHI: r=0.298) showed significant positive correlations with illness uncertainty (P<0.01). 
Unemployed exhibited the highest illness uncertainty (105.42±10.60, P<0.001). Rural co-residents (100.64±9.54) scored 
higher than urban counterparts (P<0.001), and low-educated individuals (106.25±5.67) exceeded higher-educated groups 
(P<0.001).

Aspects of social support, male patients scored higher than females (41.69±4.56 vs 39.60±5.02, P=0.002). High- 
income patients (>694 USD: 41.89±4.83) outperformed low-income groups (P<0.001). Among co-residents, students 
reported the highest social support (42.55±2.81), and high-income groups (>694 USD: 44.13±3.02) surpassed low- 
income counterparts (P=0.010).

Aspects of coping styles, Patients’ passive coping increased significantly with disease duration (>5 years: 14.05±5.58 
vs ≤12 months: 9.53±6.53, P=0.002). Patients with bachelor’s degrees or higher had the highest active coping scores 
(19.84±7.36, P< 0.001). Co-resident private sector salaried employee exhibited the highest passive coping (12.91 
±6.93, P=0.039), with low-income groups (≤139 USD: 16.80±4.49) exceeding high-income counterparts (P<0.001). 
Urban-rural disparities significantly influenced illness uncertainty (patients: P<0.001; co-residents: P<0.001) and coping 
styles, while economic status inversely correlated with illness uncertainty (patients: P<0.001; co-residents: P<0.001).

Correlation Analysis Results
The correlation analysis (see Table 4) demonstrated significant associations between illness uncertainty, social support, 
and coping styles in patients and co-residents. Patients’ illness uncertainty exhibited a negative correlation with social 
support (r=−0.411, P<0.01) and a positive correlation with passive coping (r= 0.538, P< 0.01). A strong positive 
correlation was observed between patients’ social support and active coping (r=0.745, P<0.01). Cross-individual analysis 
revealed a moderate positive correlation between patients’ and co-residents’ illness uncertainty (r= 0.628, P< 0.01), 
indicating mutual cognitive influence.

Table 3 Comparison of Differences in Illness Uncertainty, Social Support, and Coping Styles Between OSA 
Patients and Their Co-Residents

Scale/Dimension Patients (Mean ± SD) Co-residents (Mean ± SD) t P-Value Cohen’s d

Illness Uncertainty 100.85±10.17 96.42±9.22 8.191 <0.001 0.53

Ambiguity 45.02±6.07 45.62±5.11 −1.695 0.091 −0.11

Complexity 16.80±2.15 20.66±2.99 −20.121 <0.001 −1.29
Unpredictability 15.30±2.38 11.37±1.79 25.815 <0.001 1.66

Lack of Information 23.73±2.76 18.76±2.19 27.725 <0.001 1.78

Social Support 41.09±4.78 43.31±3.22 −7.284 <0.001 −0.47
Subjective Support 22.27±2.98 23.97±2.31 −8.947 <0.001 −0.58

Objective Support 12.37±2.04 12.66±1.38 −1.965 0.051 −0.13
Utilization of Support 6.44±1.52 6.68±1.40 −1.936 0.054 −0.12

Coping Styles 28.14±4.74 27.00±5.69 2.952 0.003 0.19

Active Coping 16.46±7.56 17.21±6.47 −1.546 0.123 −0.10
Negative Coping 11.68±6.67 9.79±5.03 4.781 <0.001 0.31
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Co-residents’ social support positively correlated with their own active coping (r=0.596, P<0.01) and negatively with 
patients’ passive coping (r=−0.393, P<0.01). Significant dyadic correlations included patients’ and co-residents’ passive 
coping (r=0.475, P<0.01), co-residents’ active coping and social support (r=0.420, P<0.01), and patients’ illness 
uncertainty with co-residents’ passive coping (r=0.379, P<0.01). A weak positive correlation between co-residents’ 
and patients’ social support (r=0.349, P<0.01) suggested systemic synergy. All correlations were statistically significant 
(P<0.05 or P<0.01), reflecting complex psychosocial interdependence.

Regression Analysis Results
Multivariable linear regression models identified multiple factors associated with coping styles. In the patient active coping 
model (See Table 5), mid-income (418–694 USD /month: β=0.464, P=0.001) and regular exercise (β=0.154, P=0.017) were 

Table 4 Bivariate Correlation Matrix of Variables Between Patients and Co-Residents

Items Patients Co-Residents

1 2 3 4 5 6 7 8

Patients 1. Illness Uncertainty 1

2. Social Support −0.411** 1
3. Active Coping −0.411** 0.745** 1

4. Negative Coping 0.538** −0.729** −0.786** 1

Co-residents 5. Illness Uncertainty 0.628** −0.184** −0.270** 0.306** 1
6. Social Support −0.137* 0.349** 0.347** −0.205** −0.194** 1

7. Active Coping −0.184** 0.336** 0.420** −0.277** −0.342** 0.596** 1

8. Negative Coping 0.379** −0.393** −0.397** 0.475** 0.500** −0.533** −0.535** 1

Notes: **P< 0.01; *P< 0.05.

Table 5 Multiple Linear Regression Analysis of Patients’ Positive Coping Styles

Variables Model 1 Model 2 Model 3

β t P-value β t P-value β t P-value

Gender
Male 0
Female −0.053 −0.731 0.465 −0.042 −0.584 0.560 −0.079 −1.132 0.259

Age (years)
18-39 0
40-54 −0.128 −1.556 0.121 −0.104 −1.273 0.204 −0.103 −1.323 0.187

55-64 −0.150 −1.814 0.071 −0.104 −1.239 0.217 −0.131 −1.649 0.101

≥65 −0.137 −1.577 0.116 −0.095 −1.089 0.277 −0.045 −0.533 0.594
Marital Status

Single 0

Married 0.088 1.004 0.317 0.092 1.065 0.288 0.065 0.795 0.427
Divorced −0.059 −0.847 0.398 −0.049 −0.714 0.476 −0.054 −0.830 0.408

Widowed −0.052 −0.629 0.530 −0.016 −0.189 0.851 −0.074 −0.940 0.348

Residence
Urban 0

Rural 0.038 0.495 0.621 0.079 1.029 0.304 0.084 1.161 0.247

Monthly per capita income
≤139 USD 0

140-417 USD 0.324 2.783 0.006 0.292 2.524 0.012 0.252 2.274 0.024
418-694 USD 0.464 3.295 0.001 0.386 2.719 0.007 0.353 2.584 0.010

>694 USD 0.349 2.639 0.009 0.280 2.105 0.036 0.239 1.852 0.065

(Continued)
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positively associated with higher active coping. Illness uncertainty was negatively associated with active coping (β= 
−0.222, P=0.009), while co-resident social support was positively associated with patient active coping 
(β=0.313, P<0.001). The model explained approximately 33.6% of the variance (ΔR²=11.0%). The patient passive coping 
model (Supplementary Table 5) showed that mid-income (β=−0.530, P< 0.001), physical inactivity (β=−0.161, P=0.008), and 
disease duration >5 years (β= 0.197, P=0.009) were associated with passive coping. Illness uncertainty was positively 
associated with passive coping (β=0.446, P<0.001), and co-resident social support was negatively associated with passive 
coping (β=−0.157, P=0.005). This model explained about 34.3% of variance.

For co-resident active coping (Supplementary Table 7), Manchu ethnicity was a baseline correlate (β=0.147, P=0.021). 
Co-resident illness uncertainty showed a negative association with their active coping (β=−0.438, P<0.001), and patient social 
support was positively associated with co-resident active coping (β=0.320, P<0.001); the explained variance increased from 
20.1% to 36.8% with these variables. The co-resident passive coping model (Supplementary Table 8) identified age 55–64 
years (β=0.201, P=0.010) and Mongolian ethnicity (β=0.176, P=0.004) as correlates, and high income (>694 USD/month: β= 
−0.468, P=0.005) was negatively associated with passive coping. Illness uncertainty (β=0.385, P<0.001) and patient social 
support (β=−0.326, P<0.001) were associated with approximately 38.6% of explained variance. All models reached statistical 
significance (P<0.001) and showed no problematic multicollinearity (VIF<2.5). Dummy-coding details are provided in 
Supplementary Tables 4 and 6.

Actor-Partner Interdependence Mediation Model of Illness Uncertainty, Social 
Support, and Coping Styles in OSA Patients and Co-Residents
Mediation Model of Social Support Between Illness Uncertainty and Active Coping
We constructed an actor-partner interdependence mediation model (APIMeM) with illness uncertainty as the independent 
variable, social support as the mediator, and active coping as the dependent variable for OSA patients and co-residents. We 
tested whether the paired observations could be treated as indistinguishable by comparing a saturated APIM (no path 
constraints) with a constrained APIM in which actor and partner effects were set equal. The two models were compared 
using a chi-square difference test. The chi-square difference test yielded P=0.015, indicating a significant difference between 
the saturated and constrained models; therefore, the dyads in our sample are empirically distinguishable and the constrained 

Table 5 (Continued). 

Variables Model 1 Model 2 Model 3

β t P-value β t P-value β t P-value

Alcohol Use
No 0
Yes 0.088 1.243 0.215 0.103 1.473 0.142 0.067 1.005 0.316

Regular Exercise
No 0
Yes 0.154 2.405 0.017 0.117 1.812 0.071 0.105 1.706 0.089

Disease Duration(years)
≤1 0
1-2 −0.131 −1.771 0.078 −0.089 −1.183 0.238 −0.112 −1.562 0.120

3-5 −0.168 −2.121 0.035 −0.098 −1.186 0.237 −0.081 −1.032 0.303

>5 −0.213 −2.736 0.007 −0.148 −1.832 0.068 −0.133 −1.722 0.086
Patients’ Illness Uncertainty −0.222 −2.625 0.009 −0.224 −2.504 0.013

Co-residents’ Illness Uncertainty 0.056 0.747 0.456

Co-residents’ Social Support 0.313 5.362 <0.001

R2 0.227 0.250 0.336

Adjusted R2 0.172 0.192 0.279
F 4.127 4.391 5.919

P <0.001 <0.001 <0.001

Nature and Science of Sleep 2025:17                                                                                               https://doi.org/10.2147/NSS.S558190                                                                                                                                                                                                                                                                                                                                                                                                   2509

Niu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/558190/558190%20Supplementary%20Material.docx
https://www.dovepress.com/article/supplementary_file/558190/558190%20Supplementary%20Material.docx
https://www.dovepress.com/article/supplementary_file/558190/558190%20Supplementary%20Material.docx/
https://www.dovepress.com/article/supplementary_file/558190/558190%20Supplementary%20Material.docx/
https://www.dovepress.com/article/supplementary_file/558190/558190%20Supplementary%20Material.docx/


(equal-effects) specification is not supported. On this basis, we retained the saturated APIM specification for primary analyses. 
Therefore, the model is saturated (model fit indices: X²and df both 0; CFI, GFI, NFI all 1; RMSEA 0), demonstrating good 
model fit (Figure 1). Direct and indirect effects of illness uncertainty on active coping are presented in Table 6.

Figure 1 The Actor-Partner Interdependence Mediation Model of Social Support Between Illness Uncertainty and Positive Coping Styles. 
Notes: Dashed lines indicate insignificant path coefficients and solid lines indicate significant path coefficients. *P<0.05, **P<0.01, ***P<0.001.

Table 6 Actor-Partner Interdependence Mediation Effects of Social Support Between Illness Uncertainty and Positive Coping 
Styles

Effect Path β 95% CI P

Actor Effect Self IU → Self PC

Patients Total Effect −0.297 [−0.423, −0.172] <0.001

Total Indirect Effect −0.245 [−0.322, −0.170] <0.001
Actor-Actor Indirect IU → SS → PC −0.243 [−0.319, −0.172] <0.001

Partner-Partner Indirect IU → Co-resident SS → PC −0.002 [−0.017, 0.009] 0.639

Direct Effect IU → PC −0.100 [−0.200, −0.010] 0.025
Co-residents Total Effect −0.262 [−0.365, −0.159] <0.001

Total Indirect Effect −0.048 [−0.113, 0.014] 0.121

Actor-Actor Indirect IU → SS → PC −0.062 [−0.118, −0.010] 0.022
Partner-Partner Indirect IU → Patient SS → PC 0.014 [−0.002, 0.046] 0.089

Direct Effect IU → PC −0.214 [−0.299, −0.128] <0.001

Partner Effect Other’s IU → Self PC

Patients Total Effect −0.016 [−0.164, 0.123] 0.797
Total Indirect Effect 0.054 [−0.034, 0.143] 0.221

Actor-Partner Indirect Co-resident IU → Co-resident SS → Patient PC −0.013 [−0.036, −0.001] 0.021
Partner-Actor Indirect Co-resident IU → Patient SS → Patient PC 0.067 [−0.021, 0.151] 0.131

Direct Effect Co-resident IU → Patient PC −0.071 [−0.163, 0.016] 0.107

Co-residents Total Effect 0.032 [−0.072, 0.131] 0.520
Total Indirect Effect −0.059 [−0.126, 0.008] 0.088

Actor-Partner Indirect Patient IU → Patient SS → Co-resident PC −0.051 [−0.100, −0.015] 0.004

Partner-Actor Indirect Patient IU → Co-resident SS → Co-resident PC −0.008 [−0.061, 0.043] 0.781
Direct Effect Patient IU → Co-resident PC 0.091 [0.002, 0.175] 0.046

Abbreviations: IU, Illness Uncertainty; SS, Social Support; PC, Positive Coping; β, standardised regression coefficient; 95% CI, 95% confidence interval.
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Within-individual (subject/actor) associations: Patients’ own illness uncertainty was negatively associated with their active 
coping in the cross-sectional analysis (total association β=−0.297, P<0.001). Decomposing the cross-sectional paths showed 
that the patient’s own social support (subject→subject path) was associated with this total association (β=−0.243, P<0.001) 
and accounted for approximately 81.82% of the total association; the direct path remained statistically significant but small in 
magnitude (β=−0.100, P=0.025). Co-residents’ own illness uncertainty was also negatively associated with their active coping 
(β=−0.262, P<0.001); in co-residents the social support path was only partially related to this association (subject–subject 
pathway: β=−0.062, P=0.022), while the direct path represented the main cross-sectional association (β=−0.214, P<0.001).

Cross-partner (object/partner) associations: Cross-subject associations differed between patients and co-residents. 
Although the total cross-sectional association from co-resident uncertainty to patient active coping was not significant 
(β=−0.016, P=0.797), there was a small but significant cross-sectional indirect association via co-resident social support 
(co-resident uncertainty → co-residents social support → patients positive coping styles; β=−0.013, P=0.021). Conversely, 
the total association from patient uncertainty to co-resident active coping was not significant (β=0.032, P=0.520), but 
a significant negative cross-sectional indirect association existed via patient social support (patient uncertainty → patient 
social support → co-resident active coping; β=−0.051, P=0.004), while the direct cross-sectional association in that model 
was positive and significant (β=0.091, P=0.046). These cross-sectional patterns indicate that individual illness uncertainty 
is associated with changes in one’s own social support and active coping, while cross-partner associations tend to appear 
through specific social-support transmission pathways, with co-existing direct and indirect cross-sectional associations.

Overall, both patients’ and co-residents’ illness uncertainty were associated in cross-sectional analyses with lower 
active coping, and these associations were more strongly reflected within individuals through their own social support. 
Cross-partner associations were primarily observed through particular cross-sectional indirect paths.

Mediation Model of Social Support in the Interdependence Between Illness Uncertainty and Negative Coping 
Strategies
This study constructs a mediation model of interdependence using illness uncertainty in patients with obstructive sleep 
apnea and their cohabiting partners as the independent variable, social support as the mediator, and negative coping 
strategies as the dependent variable. The model is saturated (model fit indices: X²and df both 0; CFI, GFI, NFI all 1; 
RMSEA 0), demonstrating good model fit, as shown in Figure 2. The direct and indirect effects of illness uncertainty on 
negative coping strategies are presented in Table 7.

Figure 2 The Actor-Partner Interdependence Mediation Model of Social Support Between Illness Uncertainty and Negative Coping Styles. 
Notes: Dashed lines indicate insignificant path coefficients and solid lines indicate significant path coefficients. *P<0.05, **P<0.01, ***P<0.001.
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In the cross-sectional analysis, patients’ illness uncertainty was positively associated with their own negative coping 
(total effect β=0.374, P<0.001). The cross-sectional indirect association via patients’ own social support (actor→actor) 
was significant (β=0.203, P<0.001), whereas the cross-sectional partner→partner indirect association via cohabiting 
partners’ social support was not significant (β=−0.001, P=0.562). The direct cross-sectional association remained 
significant (β =0.172, P<0.001).

Similarly, cohabiting partners’ illness uncertainty was positively associated with their own negative coping in 
cross-sectional analysis (total association β=0.236, P<0.001). The actor→actor cross-sectional indirect association via 
their own social support was significant (β=0.038, P=0.024); the direct association was also significant 
(β=0.172, P<0.001).

Regarding cross-partner associations, cohabiting partners’ illness uncertainty was positively associated with patients’ 
negative coping in cross-sectional analysis (β=0.063, P=0.004). Patient illness uncertainty was associated with cohabiting 
partners’ negative coping through both a direct cross-sectional association (β=0.040, P=0.025) and a cross-sectional 
indirect association via patient social support (patient uncertainty → patient social support → partner negative coping; 
β=0.044, P<0.001). Overall, these cross-sectional findings indicate that social support is more prominently associated as 
an intra-individual pathway in the relation between illness uncertainty and negative coping, while cross-partner associa
tions were mainly present in the patient→partner direction in this dataset.

All descriptions above are deliberately framed as exploratory cross-sectional associations estimated by APIM; 
longitudinal or interventional designs are required to test temporal ordering and causal mediation.

Table 7 Actor-Partner Interdependence Mediation Effects of Social Support Between Illness Uncertainty and Negative Coping 
Styles

Effect Path β 95% CI P

Actor Effect Self IU → Self NC

Patients Total Effect 0.374 [0.282, 0.462] <0.001
Total Indirect Effect 0.202 [0.139, 0.269] <0.001

Actor-Actor Indirect IU → SS → NC 0.203 [0.139, 0.272] <0.001

Partner-Partner Indirect IU → Co-resident SS → NC −0.001 [−0.016, 0.005] 0.562
Direct Effect IU → NC 0.172 [0.106, 0.240] 0.000

Co-residents Total Effect 0.236 [0.159, 0.314] <0.001

Total Indirect Effect 0.026 [−0.017, 0.070] 0.233
Actor-Actor Indirect IU → SS → NC 0.038 [0.006, 0.076] 0.024

Partner-Partner Indirect IU → Patient SS → NC −0.012 [−0.034, 0.002] 0.095

Direct Effect IU → NC 0.210 [0.148, 0.274] <0.001

Partner Effect Other’s IU → Self NC

Patients Total Effect −0.038 [−0.144, 0.074] 0.509

Total Indirect Effect −0.064 [−0.136, 0.008] 0.079

Actor-Partner Indirect Co-resident IU → Co-resident SS → Patient NC −0.008 [−0.029, 0.003] 0.142
Partner-Actor Indirect Co-resident IU → Patient SS → Patient NC −0.056 [−0.127, 0.018] 0.130

Direct Effect Co-resident IU → Patient NC 0.063 [0.022, 0.106] 0.004

Co-residents Total Effect 0.053 [−0.007, 0.119] 0.090
Total Indirect Effect 0.049 [0.004, 0.097] 0.028

Actor-Partner Indirect Patient IU → Patient SS → Co-resident NC 0.044 [0.020, 0.078] <0.001
Partner-Actor Indirect Patient IU → Co-resident SS → Co-resident NC 0.005 [−0.028, 0.037] 0.777

Direct Effect Patient IU → Co-resident NC 0.040 [0.010, 0.070] 0.025

Abbreviations: IU, Illness Uncertainty; SS, Social Support; NC, Negative Coping; β, standardised regression coefficient; 95% CI, 95% confidence interval.
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Discussion
This study employed the APIM to investigate the interplay of illness uncertainty, social support, and coping strategies 
within OSA patient–co-resident dyads. The APIM framework allows separation of actor effects (how an individual’s own 
uncertainty or support relates to their own coping) from partner effects (how one member’s uncertainty or support relates 
to the other member’s coping).

The findings revealed multidimensional characteristics of illness uncertainty, with rural residents and individuals with 
lower education levels exhibiting heightened uncertainty, likely attributable to disparities in healthcare accessibility and 
health literacy.27 Poor health literacy may exacerbate challenges in disease management and decision-making, potentially 
amplifying illness uncertainty.28 Notably, dose-response relationships were observed between patients’ BMI and AHI 
with illness uncertainty, suggesting that physiological deterioration may intensify psychological distress through symp
tom perception.29,30 This finding corroborates the impact of OSA-specific diurnal-nocturnal symptom dissociation on 
illness perception.1

Dimensional analysis further revealed patients’ highest “information deficiency” scores versus co-residents’ “com
plexity” scores, highlighting dual challenges in symptom recognition (patients) and treatment comprehension (co- 
residents).31 Targeted interventions using personalized visual aids are recommended for high-risk groups (eg, elderly 
and less-educated individuals) to mitigate uncertainty.

Social support analysis showed co-residents scored significantly higher than patients (43.31±3.22 vs 41.09 
±4.78; P<0.001). High-income groups (>694 USD) exhibited 21.7% greater objective support (P<0.001), underscoring 
economic capital’s role in healthcare access.32 Occupational differences in co-residents’ support networks and age- 
stratified declines in social support mirror Tutuncu’s observations of aging-related support attenuation.33 While co- 
residents reported superior subjective support, nonsignificant objective support differences suggest systemic deficiencies 
in family-centered care resources.

Intergenerational coping differences revealed older patients employed more negative strategies than younger counter
parts, consistent with Charles’ findings on reduced coping resilience in aging populations.34 Patients’ negative coping 
scores exceeded co-residents’, with a 37.2% increase per 5-year disease progression (β=0.197), aligning with Mishel’s 
chronic illness adaptation curve.35 Higher education correlated with improved active coping (bachelor’s degree: 19.84 
±7.36), echoing Huang’s emphasis on health literacy.20 These findings suggest the development of a patient-co-resident 
dichotomous intervention programme to improve patients’ coping patterns by empowering co-residents with social 
support.

Multivariate regression quantified relationships: patients’ social support explained 33.6% of active coping variance 
(β=0.313, P<0.001), while illness uncertainty explained 34.3% of negative coping variance (β=0.446, P<0.001). Cross- 
dyad analyses confirmed co-residents’ support explained 31.3% of patients’ active coping variance (β=0.313), consistent 
with family buffering mechanisms,36 potentially amplified by OSA’s nocturnal symptomatology.

In addition, although several comparisons and regression coefficients reached statistical significance, many reported 
standardized effect sizes are small. Hence, statistical significance observed here does not necessarily equate to clinical 
importance at the individual level. They may signal modest population-level associations or contribute cumulatively with 
other factors. To address these limitations, future research should employ multicentre or population-based sampling to 
improve external validity, adopt longitudinal or interventional designs to establish temporal and potentially causal 
relationships.

APIM revealed bidirectional mechanisms: patients’ illness uncertainty reduced active coping via diminished self- 
support (actor–actor path: 81.82% effect), while co-residents’ uncertainty influenced negative coping through “patient 
support → co-resident coping” pathways (β=0.044, P<0.001). These results extend systemic interaction models to 
respiratory chronic care,37 advocating mutual support systems integrating patient education and co-resident training in 
symptom monitoring and CPAP supervision. In future clinical practice, a family-based model of integrated OSA 
management can be established to include co-residents in the health education system for more effective disease 
management.

Compared with dyadic research in other chronic illnesses, OSA presents with distinctive characteristics: the nocturnal 
onset of symptoms, the pivotal role of bed partners in symptom recognition and treatment adherence, and the technical 
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complexity of device-based therapies. These OSA-specific aspects likely amplify the importance of partner knowledge 
and practical involvement (eg, monitoring mask fit, troubleshooting device issues), and they help explain why co-resident 
support explained a substantial portion of variance in patients’ active coping (cross-dyad β=0.313). Thus, while parallels 
exist with dyadic processes observed in other chronic conditions, the pathways identified here have particular operational 
relevance for OSA management.

Limitations
This study employed a cross-sectional survey design, which limits conclusions to contemporaneous associations and 
precludes determination of temporal precedence or causal relationships among illness uncertainty, social support, and 
coping styles. We recruited participants by convenience sampling from a single tertiary hospital in Shenyang, which may 
have introduced selection bias. The sample’s single-centre origin may therefore limit the generalizability of the findings. 
In light of these limitations, we recommend that future studies use multicentre or population-based sampling strategies, 
adopt longitudinal designs to track intervention effects, and include objective physiological measures to validate the 
associations between psychosocial variables and clinical outcomes.

Conclusion
This study employed the Actor-Partner Interdependence Model to examine the dyadic relationships between illness 
uncertainty, social support, and coping styles in OSA patients and their co-residents. The findings reveal significant actor 
and partner effects, highlighting the interdependence within dyads. These findings provide empirical evidence of the 
relationship between co-resident relationships and patients’ illness cognition and coping strategies, demonstrating that 
effective illness management necessitates a dual perspective encompassing both patients and their co-residents.

To translate these findings into practice, clinical interventions should not only focus on the patient but also integrate 
co-residents into support and educational programs to foster mutual support and collaborative disease management. 
Looking forward, future research should prioritize longitudinal designs to trace the evolution of these dyadic relation
ships over time, as well as interventional studies that test tailored support strategies aimed at mitigating illness 
uncertainty and enhancing dyadic coping in OSA.
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