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Abstract

Objective:

This study aimed to assess the level of care dependency (Care Dependency Scale, CDS) in elderly
patients with chronic obstructive pulmonary disease (COPD) at different time points: the day before
discharge (T0), and one month (T1), two months (T2), and three months (T3) after discharge. The study
also aimed to analyze the variation and development trends of care dependency over time, identify
potential heterogeneous trajectory types, and explore the factors influencing different trajectory types.
The findings are intended to provide a scientific basis for personalized rehabilitation and nursing
interventions for elderly COPD patients.

Methods:

From October 2024 to October 2025, a convenience sampling method was used to select elderly
COPD patients treated at the Respiratory and Critical Care Medicine Department of a tertiary hospital in
Urumgqi. The participants completed a general information survey, the Frailty Scale, the Cumulative
Illness Rating Scale for Geriatrics, the Social Support Rating Scale, and the Hospital Anxiety and
Depression Scale on the day before discharge (T0). Follow-up assessments of care dependency levels
were conducted at 1 month (T1), 2 months (T2), and 3 months (T3) after discharge. Data were analyzed
using SPSS 26.0 and R 4.3.2 software. Repeated measures analysis of variance (ANOVA) was used to
compare the changes in care dependency scores across different time points. Latent growth curve
modeling (LGCM) was used to analyze the overall development trend and individual differences in care
dependency, while group-based trajectory modeling (GBTM) was used to identify heterogeneous care
dependency trajectory types. Finally, multivariate logistic regression analysis was performed to explore
the influencing factors of different trajectory types.

Results:

1. Baseline Characteristics

A total of 303 patients completed the follow-up, with 56 patients lost to follow-up. There were no
significant differences in demographic and disease-related variables (age, gender, education level,
residence, living conditions, monthly income, marital status, disease course, number of hospitalizations
in the past year, exercise habits, dyspnea (mMRC), CAT score, etc.) between the follow-up group and the
lost-to-follow-up group (P>0.05). This indicates that the baseline comparability was good, and the loss to
follow-up did not significantly affect the accuracy of the study results.

2. Care Dependency Scores at TO-T3

The total care dependency scores at TO, T1, T2, and T3 were (62.97 9.32), (64.71 +7.87), (65.08

+ 8.14), and (65.67 £ 7.96), respectively. The detection rates of care dependency at these time points



were 64.3%, 62.0%, 60.7%, and 57.7%. Repeated measures ANOVA showed that there was a significant
difference in care dependency scores between the different time points (¥ = 51.259, P <0.001).

3. Development Trajectories and Heterogeneity

(1) The latent growth curve model analysis showed a slow upward trend in care dependency scores
over the four follow-up periods (slope=0.773, P<0.001). There were significant individual differences in
both the initial level and the trend of care dependency (variance estimates for latent intercept and slope
factors were 47.202 and 3.434, respectively, both P <0.001).

(2) The group-based trajectory model identified four distinct care dependency trajectories: high
independent stable type (39.9%), mild dependence improvement type (35.0%), moderate dependence
improvement type (15.2%), and severe dependence fluctuation type (9.9%).

(3) Multinomial logistic regression analysis revealed that, using the "high independence-stable"
trajectory as the reference, advanced age and higher depression scores were common risk factors for the
"mildly dependent-improving," "moderately dependent-improving," and "severely
dependent-fluctuating” trajectories. Conversely, fewer symptoms, pre-frailty/non-frailty, and higher
levels of social support served as common protective factors. Regarding specific factors, the absence of
dyspnea was a unique protective factor for the "mildly dependent-improving" trajectory, while no
hospitalizations during follow-up and lower cumulative illness scores significantly reduced the risk of
belonging to the "severely dependent-fluctuating" group.

Conclusions:

1. The overall level of care dependency among older patients with COPD was moderate to high. The
detection rates of care dependency were 64.3%, 62.0%, 60.7%, and 57.7% at one day before discharge
(TO), 1 month after discharge (T1), 2 months after discharge (T2), and 3 months after discharge (T3),
respectively. These findings suggest that older patients with COPD commonly experience varying
degrees of care dependency after discharge, highlighting the necessity of transitional care and
out-of-hospital health management.

2. The group-based trajectory model identified four heterogeneous care dependency trajectories:
high independent stable type, mild dependence improvement type, moderate dependence improvement
type, and severe dependence fluctuation type. Medical staff should prioritize monitoring the severe
dependence fluctuation type, early identifying this group, and providing targeted interventions.

3. Age, dyspnea, CAT score, unplanned readmission, frailty, social support, Cumulative Illness
Rating Scale score, and depression were influencing factors for the care dependency trajectories of older
patients with COPD. Clinically, patients who are older, have more severe dyspnea, higher CAT scores,
frailty, comorbidities or a heavier cumulative illness burden, more pronounced depressive symptoms,

lower levels of social support, or experience unplanned readmission after discharge should be considered



at increased risk of persistently high, slowly improving, or fluctuating care dependency after discharge.
Healthcare professionals may conduct risk stratification based on these characteristics and strengthen
discharge preparation assessment, pulmonary rehabilitation guidance, and continuous post-discharge
follow-up for high-risk patients, thereby promoting improvement in care dependency, reducing the risk of
adverse out-of-hospital outcomes, and improving the efficiency of medical and nursing resource
allocation.

Key words: Elderly; Chronic Obstructive Pulmonary Disease (COPD); Care Dependency; Group-Based

Trajectory Model; Influencing Factors
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