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Background: The dyadic management of COPD and the dyadic health status are profoundly affected by the dyadic appraisals of
disease symptoms between patients and their caregivers. However, existing research has not adequately explored the discrepancies in
these dyadic appraisals or their underlying determinants.

Methods: A cross-sectional study was conducted between February and March 2025 using convenience sampling. A total of 142 pairs
of clinically stable patients with COPD and their spousal caregivers were recruited from the Department of Pulmonary Diseases at
a tertiary Grade A hospital of traditional Chinese medicine in Jiangsu Province. Data were collected using the Memorial Symptom
Assessment Scale, Mutuality Scale, Social Support Rating Scale, Self-Concealment Scale, and a general information questionnaire.
SPSS 26.0 was used for data analysis, and linear regression was employed to identify the factors influencing the differences in
symptom appraisal.

Results: High consistency was observed in the appraisals of physical symptom subscale score, total MSAS score, and global distress
index by patients with COPD and their caregivers. However, the patients’ score was higher than their caregivers’ score as it came to
the appraisals of psychological symptoms (patients’ score: median, 0.33 [IQR, 0.00-0.50]; caregivers’ score: median, 0.17 [IQR,
0.00-0.44]; P<0.001). Regression analysis indicated that the factors impacting the differences in psychological symptom appraisal
were the patients’ gender, the degree of self-concealment, the caregivers’ social support, and their mutuality.

Conclusion: To decrease differences in the appraisal of psychological symptoms between the two parties and to advance the practice
and development of the COPD care model, healthcare professionals should focus on the way patients and caregivers share about
psychological states and fortify the structure of the caregiver support system.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a major global health crisis, with rising incidence and mortality. Its
global prevalence among adults aged 40 and above is 10%-15%, reaching 13.7% in China." COPD causes substantial
health and economic burdens.>® As there is no cure, clinical management focuses on comprehensive strategies to
improve prognosis by reducing acute exacerbations and enhancing quality of life.*

With the gradual formation of the rehabilitation service model in China, where “patients receive treatment in
hospitals during the acute stage and return to the community for recovery”, chronic disease patients usually return to
the community and their families to receive long-term management after their conditions stabilize.” Among them,
the spouse, as the main caregiver and emotional supporter of the patient, spends more time with the patient and can
help the patient better manage the disease by monitoring, identifying changes in the condition and symptom severity.
However, as the disease progresses, patients’ declining self-care capacity makes symptom identification increasingly
challenging, leading to greater dependence on their spouses. Given the progressive and unpredictable nature of
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COPD, home care requirements demonstrate long-term dynamic changes. Consequently, spousal caregivers must
maintain constant vigilance regarding symptom fluctuations and continuously adapt care strategies to address the
disease’s evolving manifestations. This cumulative burden generates significant physical and psychological stress for
spousal caregivers, which in turn impacts the physical and mental states of the patients they care for.° Lyons et al
termed these interdependent patient-caregiver relationships during illness as “dyads”.” Given that similar interde-
pendence exists between patients with COPD and their spousal caregivers, it is imperative to conceptualize them as
an integrated dyadic unit and focus on their collaborative disease assessment and management.

Within the Dyadic Illness Management theory, dyadic appraisal serves as a fundamental foundation and prerequisite
for effectively improving dyadic management and enhancing dyadic health outcomes. This is because patients-caregivers
dyads must first conduct dyadic appraisals of disease-related issues such as symptoms, then collaborate on disease
management based on both parties’ needs, ultimately achieving dyadic health. This implies that the smaller the appraisal
discrepancy, the more it facilitates collaborative disease coping and promotes dyadic health.” However, current research
demonstrates that differences in dyadic appraisals represent a prevalent phenomenon in chronic disease management,
influenced by individual, dyadic, and sociocultural factors. For example, in chronic heart failure dyads, Ren et al found
that older, less educated female caregivers tended to overestimate the severity of patients’ psychological symptoms and
heart failure-specific symptoms.® On the contrary, Zhang et al found that factors such as patient self-concealment and
caregiver fatigue can lead caregivers to underestimate the severity of patients’ psychological symptoms.’ Such appraisal
differences have been shown to adversely affect disease management by creating conflicts in care goals and problem-
solving approaches between patients and caregivers. These conflicts ultimately reduce treatment adherence, increase
caregiver burden, and compromise dyadic health outcomes.'®

Despite the well-documented significance of dyadic appraisals, current COPD research remains predominantly
focused on unilateral perspectives, including patients’ symptom experiences, patient-reported outcomes, etc.'''? These
studies consistently overlook the critical dimension of shared symptom appraisal between patients and caregivers. Lii
et al shifted their focus to the dyadic system comprising patients with COPD and their spousal caregivers. Their
investigation revealed that the dyadic coping abilities within these pairs were at a moderate yet overall negative level,
which was influenced by the patients’ self-efficacy, anxiety, depression, comorbidities, marital length, and dyspnea
severity. However, their study assessed dyadic coping levels solely through the Dyadic Coping Inventory completed by
patients alone. Furthermore, the influencing factors examined—such as patient self-efficacy and anxiety—were confined
to the patient level, failing to incorporate any caregiver-related variables.'> In contrast to the study by Lii et al, which
primarily focused on dyadic coping levels, we will further explore dyadic appraisal differences between patients and
caregivers. In terms of measurement, both patients and caregivers will independently complete the Memorial Symptom
Assessment Scale, Mutuality Scale, Social Support Rating Scale, and Self-Concealment Scale to obtain perspectives from
both parties. Furthermore, regarding the influencing factors, our investigation will explore variables across patient,
caregiver, and dyadic levels to provide a basis for multidimensional improvement of COPD-related dyadic appraisal
differences.

Methods

Design

This cross-sectional study was conducted in the Department of Pulmonary Diseases at a tertiary Grade A hospital of
traditional Chinese medicine in Jiangsu Province from February to March 2025. Dyads were consecutively recruited
during their routine clinic visits or hospitalization. A dyad was defined as a married couple in which one spouse was
diagnosed with COPD and the other served as the primary unpaid caregiver. After obtaining written informed consent,
both patients and caregivers were invited to separate rooms to independently complete the Memorial Symptom
Assessment Scale, Mutuality Scale, Social Support Rating Scale, Self-Concealment Scale, and a general information
questionnaire. The data collection process was carried out by trained researchers, who distributed the questionnaires,

provided instructions, and collected them upon completion.
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Participants, Sampling Method, and Sample Size

Using the convenience sampling method, patients who received treatment in the Pulmonary Disease Department of
a tertiary grade A hospital in Jiangsu Province from February 2025 to March 2025 and whose conditions were stable, as
well as their spousal caregivers, were selected as the research subjects. Inclusion criteria for patients: (1) > 65 years old,;
(2) married and living with their spouses; (3) diagnosed with COPD, with pulmonary function at levels II to IV; (4) clear
consciousness, no cognitive impairment, no communication disorders; (5) free from other terminal diseases (such as
malignant tumors, etc); (6) informed consent. Inclusion criteria for caregivers: (1) > 18 years old; (2) marital relationship
with the patient; (3) living together with the patient; (4) undertaking most of the patient’s care tasks without compensa-
tion; (5) informed consent. According to the rough sample size calculation formula,'* taking the number of independent
variables multiplied by 5 to 10, this study expected to include 25 variables, considering a 10% inefficiency rate, the
required sample size is at least 139 pairs.

Measurement

General Information Questionnaire
Structured questionnaire, including age, gender, educational level, etc. The general information form for caregivers
includes age, gender, caregiving duration, etc.

Memorial Symptom Assessment Scale

Using the revised Chinese version by Cheng et al.'> The symptoms that occurred in the patients within the past week
were evaluated. The Chinese version has demonstrated good psychometric properties, including good construct validity
(as confirmed by confirmatory factor analysis), content validity (CVI=0.94), and high internal consistency (Cronbach’s
o= 0.79-0.87)."> This 32-item scale assesses symptom burden and yields four summary scores. For each symptom,
patients report its presence and, if present, rate its frequency, severity, and distress over the past week. The total MSAS
score (TMSAS) is the average of all 32 symptom scores. Additionally, subscale scores are calculated from specific
subsets of these items: the physical symptom subscale score (PHYS) is the average of 12 designated physical symptoms,
and the psychological symptom subscale score (PSYCH) is the average of 6 designated psychological symptoms. The
global distress index (GDI) is derived from the average of 4 psychological symptoms and the distress frequency of 6
physical symptoms. Across all scores, higher values represent a greater symptom burden. If a symptom is absent, the
score for that symptom and its dimensions is 0. In this study, the MSAS was completed by patients (self-report) and their
caregivers (proxy-report). The use of the MSAS for caregiver proxy-rating is an established approach. The psychometric
properties (eg reliability and validity) of the caregiver-rated version have been previously documented, and its scoring
protocol follows that of the original patient scale.'®'” For this study, the Cronbach’s a coefficients of this scale when
applied to patients and caregivers were 0.712 and 0.745, respectively, as shown in Supplementary Table 1.

Mutuality Scale

Using the revised Chinese version by Liu.'® This scale is employed to assess the mutuality between patients and
caregivers. The Chinese version has demonstrated excellent reliability and validity, with a high internal consistency
(Cronbach’s 0=0.951) and a content validity index of 0.91, as established in a validation study.'®'? The scale consists of
4 dimensions: love and affection, pleasurable activities, shared values, and reciprocity, with a total of 15 items. Each item
is scored on a 5-point Likert scale, with a total score ranging from 0 to 60. A higher score indicates a better
interdependence. In this study, the Cronbach’s a coefficients of this scale when applied to patients and caregivers were
0.907 and 0.859, respectively, as shown in Supplementary Table 1.

Social Support Rating Scale

Using the version compiled by Xiao.?’ This scale is used to assess the social support that individuals have obtained. The
scale demonstrated sound psychometric properties, including high internal consistency (0¢=0.896) and construct validity
evidenced by its factor correlations.’®' This scale consists of three dimensions: objective support, subjective support,
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and support utilization, with a total of 10 items. The scoring method is the sum of the 10 items, with a total score ranging
from 12 to 66. A higher score indicates more support received. In this study, the Cronbach’s a coefficients of this scale
when applied to patients and caregivers were 0.873 and 0.814, respectively, as shown in Supplementary Table 1.

Self-Concealment Scale

Using the revised Chinese version by Wang.?* This scale is used to assess the psychological tendency of individuals to
actively conceal information. The scale demonstrated good psychometric properties, with confirmed construct validity
and high internal consistency (Cronbach’s a =0.80).>>** This scale is a single dimension, consisting of 10 items. Each
item uses the Likert 5-point rating method, with a total score ranging from 10 to 50. The higher the score, the greater the
degree of self-concealment of the individual. In this study, the Cronbach’s a coefficients of this scale when applied to
patients and caregivers were 0.864 and 0.857, respectively, as shown in Supplementary Table 1.

Ethical Considerations

This study does not involve any clinical trials or animal experiments. It has been approved by the Ethical Committee of
the Second Affiliated Hospital of Nanjing University of Chinese Medicine (2025SEZKY-012-01), and all operations
strictly comply with the Declaration of Helsinki. All participants provided anonymous written informed consent, and they
could choose to withdraw from the study at any time during the investigation without any consequences. The data in this
study were securely stored.

Data Collection

Before the research began, permission was obtained from the hospital administrators. Two researchers who had received
unified training were responsible for conducting the survey. After the patients gave their informed consent, they were
arranged to fill out the questionnaire in separate rooms, without interfering with each other. For those who were unable to
complete it independently, standard instructions were used to assist them in completing the questionnaire. The content
was objectively recorded, and the questionnaire was filled out and collected on the spot.

Data Processing

During the data collection process, we ensured that all questionnaires were fully returned. For the Memorial Symptom
Assessment Scale, we found that some patients and caregivers did not make choices for certain symptom items.
Specifically, this occurred in 7 out of 142 patient self-reports and 9 out of 142 caregiver proxy-reports. After review,
these unanswered items were concentrated among patients with stable conditions, and there was no regularity. Therefore,
we assumed them to be completely random missing (Missing Completely at Random, MCAR). Based on clinical
reasoning and questionnaire design, we inferred that when participants did not report a certain symptom, it indicated
that they believed this symptom did not occur or cause any trouble during the assessment period. Thus, during the data
coding stage, we assigned these unanswered MSAS items a value of “0”. After the above processing, all key analysis
variables in this study had no missing data, and the complete data were used for statistical analysis.

Data Analysis

The primary objective of this study is to quantify the extent and direction of differences in symptom appraisals within
patient-caregiver dyads. The difference score (patient score minus caregiver score) was selected as it most directly and
intuitively captures this construct. A positive score indicates a higher patient appraisal, a negative score indicates a higher
caregiver appraisal, and zero indicates agreement. This approach is consistent with prior research, ensuring
comparability.*’ Regarding dyadic interdependence, we conceptually treat the difference score as a dyad-level variable.
By combining the two interdependent ratings (from the patient and the caregiver) into a single score representing each
pair, our unit of analysis has shifted to the dyad. Thus, by shifting the unit of analysis to the dyad, the issue of dyadic
interdependence is addressed. The data were analyzed using SPSS 26.0. Descriptive statistics were used to summarize the
participants’ demographic characteristics and the Memorial Symptom Assessment Scale scores. Specifically, categorical
data were presented as frequencies (percentages). Continuous data were tested for normality; those conforming to
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a normal distribution were described using the mean and standard deviation, while those not conforming were described
using the median and interquartile range. Since the difference scores for the Physical Symptom subscale, Psychological
Symptom subscale, Total MSAS score, and Global Distress Index were not normally distributed, the Wilcoxon signed-
rank test was employed to explore whether the differences in assessments between patients and caregivers in these four
areas were statistically significant. To address the potential inflation of Type I error due to these multiple comparisons,
the significance level for the four symptom domain comparisons will be adjusted using the Bonferroni method, with
a corrected threshold of P<0.0125 (0.05/4). Non-parametric tests (the Mann—Whitney U-test for dichotomous variables
and the Kruskal-Wallis H-test for multi-categorical variables) were used to explore whether the differences in symptom
assessments among patients and caregivers with different demographic characteristics were statistically significant. When
a Kruskal-Wallis H-test yielded a significant result, post-hoc pairwise comparisons were conducted using the Dunn-
Bonferroni test to identify which specific groups differed. Correlation analysis was performed using Pearson correlation
analysis, and multivariate analysis was conducted using multiple linear stepwise regression. The variable entry criterion
was set at P < 0.05 for the F-statistic, and the removal criterion was set at P > 0.10. Multicollinearity was assessed (with
Variance Inflation Factor, VIF <5 considered acceptable), and linearity and residual assumptions were verified. Effect
sizes and 95% confidence intervals are reported.

Results
Participant Characteristics

During the data collection period, a total of 170 patient-caregiver dyads were initially approached and assessed for
eligibility. Among them, 22 dyads did not meet the inclusion criteria. This left 148 dyads who were confirmed
eligible to participate. The research purpose and procedure were explained to all eligible dyads. However, 6 dyads
declined to participate. The primary reasons given for non-participation included being too tired after the clinic visit
(n=4), lack of interest in the research (n=1), and privacy concerns (n=1). Thus, 142 dyads agreed to participate and
completed the questionnaires. All 142 completed sets of questionnaires were included in the final analysis, resulting
in a participation rate of 95.9% (142 out of 148 eligible dyads). The age of patients with COPD ranged from 62 to
82 years, with a mean of 75.63 (SD = 4.40), including 42 females and 100 males. The age of spousal caregivers
ranged from 58 to 80 years, with a mean of 72.68 (SD = 4.75), and included 100 females and 42 males. More
detailed information is provided in Table 1.

Table | Characteristics of Patients with COPD and Their Spousal Caregivers

(n=142)

Characteristic Patients (n=142) Caregivers (n=142)

Age (years), mean + SD (min-max) | 75.63+4.40 (62-82) 72.68+4.75 (58-80)

Gender, N (%)

Female 42 (29.58) 100 (70.42)

Male 100 (70.42) 42 (29.58)

Education level, N (%)

Primary school and below 43 (30.28) 30 (21.13)

Middle school 52 (36.62) 37 (26.06)

High school 28 (19.92) 21 (14.79)

Junior college 13 (9.15) 36 (25.35)

Bachelor’s degree or above 6 (4.23) 18 (12.68)

Residence, N (%)

Rural area 25 (17.61) 25 (17.61)

Urban area 117 (82.39) 117 (82.39)
(Continued)
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Table | (Continued).

Characteristic Patients (n=142)

Caregivers (n=142)

Religion, N (%)

NO 129 (90.85)
YES 13 (9.15)
Course of disease, N (%)

1~6 months 6 (4.23)
6~12 months 18 (12.68)
1~5 years 32 (22.54)
>5 years 86 (60.56)
Complication, N (%)

0 32 (22.54)
| 49 (34.51)
2 32 (22.54)
23 29 (20.42)
Lung function, N (%)

Il 39 (27.46)
11l 59 (41.55)
v 44 (30.99)
Duration of care, N (%)

<| year

1~2 years

>2 years

131 (92.25)
11 (7.75)

9 (6.34)
24 (16.90)
109 (76.76)

Notes: mean+SD (min-max), Mean * Standard Deviation (range); N (%), Frequency (percentage).

The Differences in the Dyadic Appraisals of Disease Symptoms by Patients with
COPD and Their Caregivers

In line with our statistical plan to adjust for multiple comparisons, the significance level was set at P<0.0125. At this
corrected threshold, the dyadic appraisals congruence between the patients and their caregivers was relatively high in
terms of physical symptom subscale score (PHYS), total MSAS score (TMSAS), and global distress index (GDI).
However, there was a significant difference in terms of psychological symptom subscale score (PSYCH) (£<0.001), and

the caregivers’ scores were significantly lower than those of the patients, as shown in Table 2.

Univariate Analysis of Differences in Psychological Symptom Appraisals
The gender of the patients and caregivers, as well as the educational level of the caregivers, can affect the differences in
the dyadic appraisals of psychological symptoms, and these differences are statistically significant (all P<0.05), as shown

in Supplementary Table 2.

Table 2 Results of the Dyadic Appraisals Differences of Disease Symptoms Between Patients with COPD and Their Caregivers

(n=142)
Dimension Patient Score M (Pys5, P;5) | Caregiver Score M (P,s, Pss) z P
Physical symptom subscale score (PHYS) 0.11 (0.00, 0.29) 0.08 (0.00, 0.31) —0.948 | 0.343
Psychological symptom subscale score (PSYCH) | 0.33 (0.00, 0.50) 0.17 (0.00, 0.44) —6.356 | <0.001
Total MSAS score (TMSAS) 0.21 (0.13, 0.30) 0.20 (0.13, 0.30) —1.675 | 0.094
Global distress index (GDI) 0.20 (0.00, 0.50) 0.20 (0.00, 0.50) —1.823 | 0.068

Notes: M (P5, P75), Median (25th percentile, 75th percentile); Z statistic from the Wilcoxon signed-rank test.
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Correlation Analysis of Differences and Interrelationships in Psychological Symptom

Evaluations, Self-Concealment, and Social Support

The differences in the appraisals of psychological symptoms among patients with COPD and their caregivers were
negatively correlated with the scores of mutuality and the scores of caregivers’ social support (=—0.633, =—0.632), and
positively correlated with the score of patients’ self-concealment (»=0.582), all with P<0.001.

Multivariate Analysis of Differences in Psychological Symptom Appraisals

We conducted a multiple stepwise linear regression analysis to investigate the factors influencing the differences in
psychological symptom appraisal between patients with COPD and their caregivers. The dependent variable was the
appraisal difference, and the independent variables included statistically significant variables from the univariate analysis,
as well as scores from both patients and caregivers on self-concealment, mutuality, and social support. The criteria for
variable entry and removal were set at P < 0.05 and P > 0.10, respectively. After controlling for the competing effects of
other variables, the final model identified four independent predictors, which entered the model in the following order:
mutuality, level of social support for caregivers, patient’s self-concealment, and patient gender. The R? value of 0.508
indicates that the independent variables explain 50.8% of the variance in the dependent variable. The adjusted R* of
0.493 demonstrates that the model robustly accounts for 49.3% of the total variance, indicating good explanatory power.
Model diagnostics showed that all Variance Inflation Factor (VIF) values ranged between 1.472 and 2.487, all below 2.5,
suggesting no severe multicollinearity. The overall regression model was significant (F(4, 137)=35.340, P<0.001),
supporting the assumption of a linear relationship among the variables. The standardized residuals ranged from —3.79
to 2.89, largely consistent with the normality assumption. In summary, the model diagnostics were satisfactory. The
results indicate that patient gender, self-concealment, mutuality, and level of social support for caregivers are influential
factors in the discrepancy of psychological symptom appraisals, as shown in Table 3.

Discussion

This study revealed that while symptom appraisal within COPD dyads was highly consistent in terms of the Physical
Symptom Subscale (PHYS), the Total MSAS score (TMSAS), and the Global Distress Index (GDI), a notable divergence
was observed specifically for the Psychological Symptom Subscale (PSYCH). These differences were influenced by
patient gender, mutuality, self-concealment, and the social support level of their spousal caregivers. Therefore, healthcare
providers should pay particular attention to female patients with COPD, those with high levels of self-concealment,
caregivers with low social support levels, and COPD dyads with poor mutuality.

The Dyadic Appraisal Outcomes of Disease Symptoms Between Patients with COPD

and Their Spousal Caregivers
The results demonstrated significant concordance (P > 0.05) in symptom evaluations between patients with COPD and
their spousal caregivers regarding physical symptom subscale score, total MSAS score, and global distress index. This

Table 3 Multiple Regression Analysis of Differences in Psychological Symptom Appraisals Between
Patients with COPD and Their Spousal Caregivers

Variable B SE p t P 95% CI
Constant 0.536 | 0.123 — 4.344 | <0.001 [0.292, 0.779]
Mutuality —0.007 | 0.002 | —0.335 | —3.546 | 0.00I [-0.011, —0.003]
The level of social support for caregivers | —0.007 | 0.002 | —0.316 | —3.438 | 0.001 [-0.011, —0.003]
The patient’s self-concealment 0.006 | 0.002 | 0.248 2.788 0.006 [0.002, 0.011]
Patient’s gender = Female —-0.089 | 0.034 | —0.189 | —2.599 | 0.010 | [-0.156, —0.021]

Notes: R? represents the proportion of the variance in the dependent variable that is predictable from the independent variables;
Adj. R* (Adjusted R?) adjusts the R* for the number of predictors in the model. R*=0.508, Adj. R*=0.493, F(4, 137)=35.340, P<0.001.
Abbreviations: B, unstandardized coefficient; SE, standard error; f, standardized coefficient; Cl, confidence interval.
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finding differs from studies on patients with intractable epilepsy or aphasia, disease-specific factors such as loss of
consciousness or communication deficits can mask underlying physiological symptoms and hinder accurate caregiver
assessment.”**> In contrast, the physiological symptoms of COPD, such as coughing, expectoration, and shortness of
breath, are more overt, making it easier for caregivers to effectively monitor changes in patients’ symptoms and
functional decline through daily care activities. These findings suggest that the outcomes of dyadic appraisals may be
related to disease characteristics. Consequently, when cognitive impairment or advanced disease limits the reliability of
self-report in patients with COPD, caregiver assessments serve as vital complementary data for clinical decision-making
and disease management.

Significant discrepancies (P<0.001) were observed in terms of psychological symptom subscale score between
patients with COPD and their spousal caregivers, with caregivers rating symptoms as less severe than patients. This
contrasts with the findings of studies on the late-stage cancer dyad, where caregivers are typically more sensitive to the
psychological distress of the patients.”® This difference may stem from a plausible explanation that psychological
symptoms such as depression and sadness in patients with COPD are often highly subjective and concealed. They can
also be prone to overlap with the physiological manifestations of the disease, which may make it more difficult for non-
professionals to identify them.?” Furthermore, at present, the management system for COPD in China typically prioritizes
physical health over mental health. There is a lack of systematic training for caregivers in identifying psychological
symptoms, and such teams usually consist of respiratory doctors, community doctors, and nurses, without including
psychological experts. This may further exacerbate the challenge of identifying such psychological symptoms.”®

Influencing Factors of Psychological Symptom Appraisal Differences in patients with
COPD and Their Spousal Caregivers

First, female gender was significantly associated with larger assessment differences (B=—0.089, 95% CI [—0.156,
—0.021], P=0.010). This may be related to traditional gender role differences: Male caregivers may have received less
training during socialization to express or respond to emotional needs, which could lead to identity dilemmas when they
assume the role of a caregiver, causing resistance and hindering their active participation in emotional interactions and
the recognition of emotions.?’ This may lead female patients to seek emotional resonance from same-sex partners rather
than their spouses,®” potentially widening the assessment gap between them.

Second, poorer mutuality was significantly correlated with larger appraisal differences (B=—0.007, 95% CI [-0.011,
—0.003], P=0.001). In the context of family planning policies and population aging in China, spouses have become the
main caregivers for patients with chronic disease. In this social context, the quality of marital relationships is of crucial
importance.>’ As an important bond for maintaining the emotional relationship and happiness between spouses, good
mutuality can promote effective communication and trust-building between spouses, thereby enhancing the empathetic
ability of caregivers and their enthusiasm for participating in the patient’s health management, and strengthening the
patient’s willingness to disclose symptoms and confidence in disease management.’*>* This may help caregivers to
better identify the patient’s psychological experiences.

Third, a higher level of patient self-concealment was associated with larger appraisal differences (B=0.006, 95% CI
[0.002, 0.011], P=0.006). Patients may conceal psychological distress due to cultural values emphasizing self-reliance or
to avoid burdening caregivers.>>-® Additionally, the inherent characteristics of COPD itself heighten patients’ motivation
for self-concealment. On one hand, the chronic nature of COPD often leads patients to perceive themselves as distinct
from healthy individuals.*” Consequently, to preserve their self-image, they frequently choose to hide negative emotions;
On the other hand, patients with COPD often delay secking medical care due to psychosocial factors like illness denial
and stigma. Caregivers, however, are more inclined to seek timely treatment out of concern for worsening conditions.®
This discrepancy may prompt patients to conceal psychological distress to avoid triggering greater pressure or conflict
around medical care. However, while this protective buffering behavior may be motivated in part by good intentions, it
can undermine effective communication. Not only can this hinder caregivers from recognizing the true extent of the
patient’s suffering, but it may also exacerbate the patient’s own negative emotions, such as anxiety and depression.

Ultimately, this risks creating a vicious cycle of “symptom aggravation - coping failure - psychological exhaustion”.*®
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Finally, a significant negative correlation was found between caregivers’ social support levels and appraisal differ-
ences (B=—0.007, 95% CI [-0.011, —0.003], P=0.001). In the context of the rapid social transformation in China, elderly
care institutions and community services are facing challenges such as a shortage of beds and insufficient professional
strength, which has led to the shift of out-of-hospital care focus for patients with COPD to their families.***°
Additionally, the long-term care insurance pilot programs in China mainly cover the patients themselves, and the direct
support for family caregivers is limited. There are also problems such as a single payment method and insufficient
coverage, making it difficult to fully meet the diverse needs of caregivers. In this context, caregivers with insufficient
support are more vulnerable to social isolation and multiple burdens. This may lead to feelings of social isolation and
burnout, thereby diminishing their enthusiasm and capacity for caregiving and reducing their sensitivity to the emotional
state of patients.*’ ™ At the same time, caregivers lacking sufficient support are prone to simply attribute patients’
emotional changes, such as anxiety and sadness, to “normal reactions to disease stress”, further exacerbating the
differences in psychological symptom evaluations between the two parties.

Clinical Implications and Recommendations

Based on these findings, we consolidate the following practical recommendations for clinicians and caregivers. Based on
the high congruence in physical symptom appraisals, healthcare providers should collaborate with patients with COPD
and their caregivers to engage in advance care planning, ensuring that patient treatment preferences are respected during
periods of decisional incapacity. To reduce differences in psychological symptom appraisals, we recommend encouraging
patient emotional expression while training caregivers in recognition and intervention techniques. The integration of
Artificial Intelligence (Al)-enabled wearable technologies and Internet of Things (IoT)-based platforms can provide
objective, continuous monitoring of affective states and physiological parameters, delivering real-time alerts to facilitate
timely interventions.** Furthermore, dyad-centered interventions, such as reminiscence therapy, shared priority alignment
using tools like iSCIP, and emotion expression training, can enhance mutuality and improve relationship quality.
Cognitive behavioral therapy and COPD support groups can also be used to address patients’ motivations for self-
concealment. These approaches can be supplemented with virtual reality (VR)-based scenarios to practice effective
communication, encouraging patients to disclose their condition and thereby reducing the extent of self-concealment.
Simultaneously, community and institutional efforts should challenge gendered care norms through public education and
simulated training, fostering male caregiver engagement. Finally, strengthening professional care institutions and
expanding welfare policies are essential to provide comprehensive social support for family caregivers.

Strengths & Contributions

This study makes several important contributions to the dual care of COPD. Previous research, such as that by Lii et al,'?
has examined the dyadic coping of COPD from the patient’s perspective. Our study, however, provides a more nuanced
understanding by shifting the focus to differences in dyadic symptom appraisal. The primary advantage stems from our
overcoming the limitation of relying solely on patient self-reports. By having both patients and caregivers independently
complete the same questionnaire, we achieved independent data collection across multiple dimensions from both
perspectives, including physical symptom subscale scores, psychological symptom subscale scores, total MSAS scores,
and global distress indices. This provides a genuine dyadic perspective, contrasting with studies that depend on reports
from a single information provider. Additionally, by integrating the Theory of Dyadic Illness Management, we identified
three levels of influencing factors: patients with COPD (gender, self-concealment), spousal caregivers (social support),
and dyadic (mutuality) levels. This provides a more comprehensive, multi-level framework for understanding and
ultimately reducing differences in psychological symptom appraisal among dyads. This multidimensional approach
offers clearer evidence for designing targeted, dyad-centered interventions.

Limitations

We acknowledge that this study has certain limitations. Firstly, due to time and resource constraints, we selected patients
from only one comprehensive hospital in China for the investigation. Therefore, the conclusions of this study may not
apply to all patients with COPD and their spouses in all regions. In the future, we plan to increase the sample size and
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include samples from multiple centers, cities, and various medical institutions. Secondly, the interpretation of the results
by gender, mutuality, the degree of patient self-concealment, and the level of social support of caregivers accounted for
only 49.3%, and the cross-sectional design of this study implies that we can only establish correlations but cannot infer
causal relationships, indicating that there may be other influencing factors that have not been discovered. Finally, this
study concentrated solely on their spousal caregivers; it failed to look at other caregivers, like parents or siblings.
Therefore, in the future, qualitative research should be combined with quantitative research to comprehensively explore
the influencing factors of the differences in symptom appraisals of patients with COPD and their caregivers, and to
explore targeted measures to reduce the differences in symptom appraisals of COPD dyads, improving the management
effect and quality of life of the COPD dyads.

Conclusion

This study revealed a significant difference in symptom appraisals between patients with COPD and their spousal
caregivers. While they demonstrated alignment in their assessments of the physical symptom subscale score, total MSAS
score, and global distress index, a significant difference was observed in the psychological symptom subscale score,
wherein caregivers tended to underestimate the patients’ level of distress. This difference was closely associated with the
patient gender, degree of self-concealment, mutuality, and the level of social support of the caregivers. These findings
suggest that the management of COPD should not be confined to a patient-centric model but should focus on dyad-
centered interventions that address these specific individual, dyadic, and social factors to enhance the congruence of their
symptom appraisals.
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