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Purpose: This study aims to investigate the effects of case management on elderly patients with chronic obstructive pulmonary
disease (COPD) and compare changes in pulmonary function indicators, quality of life, dyspnea, and inhaled medication adherence
before and after case management.

Patients and Methods: A total of 199 elderly COPD patients were enrolled from Beijing Tsinghua Changgung Hospital between
January 2020 and November 2023. We implemented case management programs including regular patient education, personalized
interventions, continuous support systems, and timely feedback mechanisms, and subsequently collected patient data at 1, 3, 6, and 12
months after initiating case management.

Results: After one year of case management, pulmonary function indicators (FEV,/FVC, FEV,, FEV%pred, MMEF75/25 and
MMEF75/25%) in elderly patients with COPD showed significant improvement (P < 0.001). The CAT score decreased from 17.96
+6.57 (mean =+ standard deviation) to 11.80+6.50, and mMRC score decreased from 2.35+0.66 to 1.14+0.92 (p<0.001). Additionally,
77.9% (155/199) of patients were able to maintain their use of the inhaler for 1 year.

Conclusion: This study confirmed the significant role of case management in improving respiratory function, quality of life, and
dyspnea in elderly patients with COPD. These findings not only provide a valuable reference for clinicians and patients, but also
provide a strong foundation for further optimization of management strategies for elderly patients with COPD.

Keywords: chronic obstructive pulmonary disease, case management, elderly patients, respiratory function, adherence for inhaled
therapies

Introduction

Chronic obstructive pulmonary disease (COPD) is a global epidemic. The prevalence of COPD is high, with a global
prevalence of 10.3%, and it increases with age.'” This high prevalence is particularly concerning among the elderly
population, as aging significantly contributes to the progression and impact of the disease. According to the latest WHO
data, COPD has become the fourth leading cause of death and the eighth leading cause of health in the world, putting
a heavy burden on patients and society.”* With the aging population, the number of elderly patients with COPD will
continue to rise.' Therefore, the management of elderly patients with COPD has become a major challenge in the field of
public health. Elderly patients with COPD face significant management difficulties and cost due to factors such as
decreased physiological function, frequent complications, and low treatment compliance.” At present, the management
modes for this group are mainly divided into specialist management and self-management. Specialty management is
limited by resources and time, making it difficult to achieve comprehensive and fine management, and self-management

relies on the patient’s cognitive, belief, and behavior, making it difficult to maintain continuity.®
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Case management is a patient-centered management model that emphasizes individuation and continuous support. It
improves the quality of care and optimizes cost-effectiveness by integrating resources to meet the health needs of patients
and their families. Case managers evaluate, coordinate, and plan services to improve the quality of care, reduce
healthcare costs, and improve patient health. In recent years, the case management model has shown great potential in
the field of disease management and has been successfully applied to care for patients with chronic diseases such as
diabetes, infectious diseases such as AIDS, various cancer patients, and postoperative rehabilitation patients, and has
achieved remarkable results.”'* Therefore, this study applied the case management model to elderly COPD patients and
explored the impact of case management on elderly COPD patients by comparing and analyzing changes in respiratory
function indicators, quality of life, and medication compliance before and after case management. Through this study, we
aim to reveal the value and potential benefits of case management in elderly patients with COPD, providing a useful
reference for clinicians and patients. At the same time, we also hope that this study will promote further popularization
and optimization of case management in elderly COPD patients, and make positive contributions to improving the health
status and quality of life of elderly COPD patients.

Materials and Methods

General Information

A total of 199 patients with COPD who were admitted to Beijing Tsinghua Changgung Hospital from January 2020 to
November 2023 were admitted in this study. The inclusion criteria were as follows: (1) patients must fulfill the diagnostic
criteria for COPD with FEV,/FVC <0.70 after bronchodilator; (2) age >60 years old; (3) have normal language
expression and comprehension abilities; (4) sign the informed consent and complete the assessment questionnaire
voluntarily. Exclusion criteria: Patients with severe organ dysfunction, such as the heart, liver, and kidneys. This study
was approved by the Hospital Ethics Committee (Ethics Approval Number: 24631-4-01).

Methods

The team consists of case managers (nurses with at least 10 years of experience in respiratory care), respiratory
physicians, therapists, examination technicians, and head nurses. The case management process was developed through
team discussions, as shown in Figure 1. Elderly patients with COPD confirmed by pulmonary function tests are referred
to the case management clinic. Case managers collect patient information, evaluate patients’ quality of life and breathing
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Figure | Case management process flow chart.
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difficulties, guide the use of inhaled medications, impart disease knowledge, develop personalized management plans,
and coordinate medical resources. Specifically, education is delivered through regular patient meetings, covering COPD
pathophysiology, symptom recognition, inhaler techniques, and self-management strategies. Case managers use visual
aids, placebo devices, and step-by-step demonstrations to ensure patients understand and correctly apply their inhalers.
Case managers actively engage with patients to gather basic information, assess the impact of symptoms on patients’
quality of life and degree of dyspnea, guide inhaled medication use, impart disease knowledge, develop personalized
management plans, and coordinate medical resources. Patients are encouraged to attend weekly online patient meetings
and activities to share disease-related knowledge, such as respiratory training guidance and practice, pulmonary
rehabilitation strategies and precautions, inhaler correct operation demonstration, common error correction, stable patient
experience sharing, acute phase coping strategies, etc. Each class lasts approximately one hour. Adherence to inhaled
therapies, symptom control, and relief of dyspnea were assessed at 1, 3, 6, and 12 months through interviews, phone
calls, WeChat, and online meetings. After 1 year of management and effective symptom control, the case has been
resolved and continues to participate in popular science education and health sharing to enhance long-term management
skills.

Observation Indicators

Respiratory Function

The respiratory function indices were evaluated using a pulmonary function tester (Model: MasterScreen) before and
after implementing case management for patients. These indices measured Forced Expiratory Volume in One Second
(FEV)), the percentage of FEV| relative to the predicted value (FEV%pred), the ratio of FEV, to Forced Vital Capacity
(FEV/FVC), and the change rate of Maximum Mid-Expiratory Flow (MMEF) between 75% and 25% of vital capacity,
expressed as MMEF75/25 and its percentage (MMEF75/25%).

Respiratory Function

Use the lung function tester (Model: MasterScreen) to assess the patient’s respiratory function, including forced
expiratory volume (FEV)) in 1 second, the percentage of FEV, relative to the predicted value (FEV%pred), the ratio of
FEV, to forced vital capacity (FEV/FVC), and the rate of change of maximum expiratory flow rate (MMEF) between
75% and 25% of vital capacity. Expressed as MMEF75/25 and its percentage (MMEF75/25%).

Chronic Obstructive Pulmonary Disease Assessment Test (CAT)

The CAT questionnaire was used to assess the effects of the disease on health status and quality of life in elderly patients
with COPD. The CAT questionnaire consisted of eight items, each scored on a scale of 0 to 5 based on the severity of the
impact, with a higher score indicating a greater impact of the disease on the patient.''

Revised Medical Research Council Dyspnea Scale (mMRC)
The mMRC scale was used to assess the severity of dyspnea. The mMRC scale is graded from 0 to 4, with higher scores
indicating more severe dyspnea in patients.'?

Test Of The Adherence to Inhalers (TAI)

The TAI questionnaire was used to assess patients’ adherence to inhaled drugs. The TAI questionnaire consisted of 10
items, all of which were scored using a 5-point Likert scale with lower scores indicating lower adherence to inhaled
medications."?

Data Collection

The case manager collected general information and outcome indicators for this study. Data was collected at five time
points: when patients received case management enrollment (T0), case management for 1 month (T1), 3 months (T2), 6
months (T3), and 1 year (T4). Basic data of patients was collected at TO. Respiratory function indicators were collected at
TO and T4. Inhaled drug compliance scores were recorded from T1 to T4. CAT scores and mMRC ratings were collected
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from TO to T4. Basic data and lung function were collected on the spot in the hospital, and other questionnaires and
scales were collected through interviews, phone calls, and WeChat.

Data Analysis

SPSS 25.0 software was used for statistical analysis. Categorical variables, such as age, sex, education, and medical
history, were described in terms of frequency counts and percentages. Continuous variables, such as lung function index
and scale scores, are expressed as mean + standard deviation (SD). Paired-sample z-tests was used to compare the
respiratory function index before and after case management. Changes in CAT, mMRC, and inhaler adherence scores
over time were analyzed using repeated measures ANOVA. This statistical test was chosen because it allows for the
comparison of measurements taken from the same participants at multiple time points, accounting for within-subject
variability. As our study involved repeated assessments of the same participants over time, repeated measures ANOVA
was the most appropriate method to assess the changes in these variables while controlling for individual differences. If
no significant interaction between time and treatment factors is observed in the repeated measures ANOVA, the main
effect test is used to assess the treatment effects. However, if a significant interaction between time and treatment factors
is found, the Bonferroni correction method is applied for post-hoc analysis of individual effects. A significance level of a
= 0.05 was used for all statistical tests.

Results

Basic Characteristics of Patients Included

A total of 199 participants participated in our study. Among them, 182 patients were aged 60—70 years and 70-80 years,
accounting for 48.2% and 43.2%, respectively. The majority were male, accounting for 67.8% (135 cases). 33.2% of
participants held a bachelor’s degree or higher. The vast majority (87.9%) used Medicare as a payment method. 82.9% of
patients had a duration of disease of less than 5 years. Table 1 provides general information of the included patients.

Comparison of Respiratory Function in Elderly COPD Patients Before and After Case

Management

The results of a paired 7-test showed that the pulmonary function indexes of elderly COPD patients improved before and
after case management, with a statistically significant difference (P < 0.001). Table 2 shows the respiratory function
indexes and paired 7-test results of patients at TO and T4, and the line chart is shown in Figure 2.

Table | General Information of the Included Patients (n=199)

Item Characteristics Frequency (n) | Percentage (%)
Age 60~70 years old 96 48.2
70~80 years old 86 432
280 years old 17 85
Genders Male 135 67.8
Female 64 322
Education level Elementary and below 20 10.1
Junior high school 54 27.1
High School or Junior College 59 29.6
Bachelor degree or above 66 332
Payment method | Medical insurance 175 87.9
Publicly funded medical care 10 5.0
Self-financed 14 7.0
Disease duration | <5 years 165 82.9
5~10 years 25 12.6
>10 years 9 4.5
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Table 2 Comparison of Patients’ Respiratory Function Before and After Case

Management
FEV,/FVC(%) | FEV,(L) | FEV,%pred | MMEF75/25(L/s) | MMEF75/25(%)
T0 55.44%11.33 1.56+0.62 | 63.87+20.83 0.66+0.37 22.64x11.81
T4 58.80x12.14 1.70£0.64 | 70.63+21.94 0.79+0.47 27.88+15.67
t —7.252 —6.395 —7.351 —5.768 —6.524
p <0.001 <0.001 <0.001 <0.001 <0.001

Comparison of CAT Scores, mMRC Grades and TAI Scores in Elderly COPD Patients

at Different Time Points of Case Management

In our study, the patient’s CAT score was 17.96+6.57 at the initial time point TO, but with the gradual implementation of
case management measures, the score dropped significantly to 11.80+6.50 at the subsequent time point T1. The time
points of T2 (10.73+6.66) and T3 (10.10+6.48) showed a continuous downward trend. By T4, the CAT score dropped
further to 8.93+6.50. Repeated measurement ANOVA showed that CAT scores were significantly different at different
time points (F=240.87, p<0.001). At the initial stage (TO0), patients had a mean mMRC score of 2.35+0.66. As case
management progressed, patients’ mMRC grades decreased significantly to 1.33+0.96 at T1 and remained stable at T2
(1.27£0.97) and T3 (1.29+0.98). By T4, the mMRC classification was further reduced to 1.14+0.92. Results of repeated
measurement ANOVA showed that there were statistically significant differences in mMRC classification at each time
point (F=109.77, p<0.001). A total of 199 patients were enrolled in our study, of which 1 patient stopped taking the drug
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Figure 2 Changes in outcomes (a) FEV,/FVC%, (b) FEV,, (c) FEV,%pred, (d) MMEF75/25 (L/s), and (e) MMEF75/25 (%) before and after case management.
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Table 3 Comparison of CAT Scores, mMMRC Grades and TAl Scores of Patients at Different Time
Points of Case Management

Variables | n TO TI T2 T3 T4 F p value
CAT 199 | 17.96+6.57 | 11.80+6.50 | 10.73+6.66 | 10.10+6.48 | 8.93+6.50 | 240.87 | <0.001
mMRC 199 | 2.35+0.66 1.33+0.96 1.27+0.97 1.29+0.98 1.14+0.92 | 109.77 | <0.00I
TAI 155 / 47.35£4.99 | 46.63£6.58 | 47.29+£5.00 | 47.53+5.06 | 1.656 0.179

in the first month, 9 patients stopped taking the drug in the third month, 22 patients stopped taking the drug in the sixth
month, 12 patients stopped taking the drug within 1 year, and the remaining 155 patients continued taking the drug for
1 year. After 1 year of case management, 77.89% of elderly COPD patients adhered to inhaled medication. Repeated
measurement ANOVA results showed no significant difference in patients’ adherence scores to inhaled medications over
the case management period (F=1.656, p=0.179). Please refer to Table 3 and Figure 3 for details.

Comparison of CAT Score, mMRC Grade and TAI Score of Elderly COPD Patients
with Different Demographic Characteristics at Different Time Points of Case
Management

We conducted repeated measurement ANOVA on CAT score, mMRC grade, and TAI score of elderly COPD patients
with various demographic characteristics (age, gender, education level, and disease course), and the results showed that
there were statistical differences in time effects among each group, as shown in Tables 4-7. Further results of the
Bonferroni method showed that the mMRC grade of patients >80 years old was statistically different from that of the
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Figure 3 Comparison of (a) CAT scores, (b) mMRC grades and (c) TAl scores of patients at different time points of case management.
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Table 4 Comparison of CAT Scores, mMMRC Grades, and TAIl Scores Among Patients of Different

Ages
Age Variables | n TO TI T2 T3 T4
60~70 years old CAT 96 | 17.99+7.16 | 11.97£6.98 | 10.44+6.82 | 9.81+6.38 | 8.64+6.75
mMRC 96 | 2.34%0.60 1.21£0.96 1.15£0.96 1.15£0.98 1.10£0.92
TAI 73 / 47.21+4.22 | 46.78£4.96 | 46.8216.04 | 47.42+4.62
70~80 years old CAT 86 | 17.28+5.86 | 11.37+5.8 | 10.66+6.38 | 9.92+6.44 | 8.73+6.13
mMRC 86 | 2.22+0.64 1.35£0.85 1.30£0.95 1.33+£0.94 1.15£0.93
TAI 67 / 47.30+6.00 | 46.21£8.41 | 47.67+3.84 | 47.27+5.93
280 years old CAT 17 | 21244584 | 13.06x7.17 | 12.71£7.24 | 12.59£7.06 | 11.59+6.71
mMRC 17 | 3.06+0.66 1.88+1.27 1.82+1.02 1.88+0.99 1.29+0.85
TAI 15 / 48.27+3.39 | 47.80+3.80 | 47.87+3.87 | 49.20+1.42
Time effect CAT F=146.529, p<0.001*
mMRC F=73.442, p<0.001*
TAI F=1.362, p=0.257
Group effect CAT F=1.388, p=0.252
mMRC F=4.828, p=0.009*
TAI F=0.491, p=0.613
Interaction effect CAT F=1.444, p=0.221
mMRC F=2.112, p=0.081
TAI F=1.197, p=0.313

Notes: The symbol * represents p < 0.05, indicating statistical significance. The Bonferroni correction for post-hoc pairwise
comparisons showed that there was a statistical difference between 280 years and 60—70 and 70-80 years (p=0.007, 0.025).

Table 5 Comparison of CAT Scores, mMMRC Grades, and TAl Scores Among Patients of Different

Genders
Genders Variables n TO TI T2 T3 T4
Male CAT 135 | 18.07+£6.58 | 11.98+6.59 | 11.07+6.73 | 10.44+6.39 | 9.2616.58
mMRC 135 | 2.39+0.66 1.32+1.00 1.30£0.98 1.33+£0.99 1.16£0.95
TAI 11 / 47.70+4.73 | 46.84+6.76 | 47.8014.29 | 47.72+5.39
Female CAT 64 17.73£6.60 | 11.44+6.33 | 10.00+£6.55 | 9.38+6.66 8.23+6.33
mMRC 64 2.28+0.65 1.34+0.88 1.20£0.96 1.20£0.96 1.09+0.85
TAI 44 / 46.45+5.54 | 46.1116.15 | 46.00+6.33 | 47.05+4.10
Time effect CAT F=215.996, p<0.001*
mMRC F=93.539, p<0.001*
TAI F=1.429, p=0.237
Group effect CAT F=0.762, p=0.384
mMRC F=0.428, p=0.514
TAI F=1.980, p=0.161
Interaction effect CAT F=0.471, p=0.757
mMRC F=0.623, p=0.647
TAI F=0.863, p=0.462

Notes: The symbol * represents p < 0.05, indicating statistical significance.

other two age groups (p=0.007, 0.025), and the mMRC grade of patients with disease course < 5 years was statistically

different from that of patients with disease course 5-10 years (p=0.030). The remaining differences were not statistically

significant.
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Table 6 Comparison of CAT Scores, mMMRC Grades, and TAl Scores Among Patients of Different Education

Level
Education level Variables | n TO TI T2 T3 T4
Elementary and below CAT 20 | 18.404£5.95 | 11.10+£5.72 | 10.95£6.92 | 9.50+7.30 9.15+6.32
mMRC 20 | 2.40+0.60 1.40+0.68 1.30£1.03 1.35+1.04 1.25+1.12
TAI 14 / 47.79+3.56 | 46.1417.14 | 46.29+6.53 | 46.50+6.35
Junior high school CAT 54 | 19.431£5.77 | 13.37+5.82 | 11.78+£6.28 | 11.15+6.23 | 9.6315.82
mMRC 54 | 2.50+0.67 1.48+0.91 1.35£0.91 1.37£0.92 1.28+0.81
TAI 46 / 46.93+5.00 | 46.30+7.91 | 47.6313.45 | 48.09+3.29

High School or Junior College CAT 59 | 17.42+£7.65 | 11.69+7.43 | 10.71+7.13 | 10.08+6.48 | 9.10+7.28
mMRC 59 | 2.29+0.67 1.39+1.03 1.29+1.08 1.31+1.04 1.07+0.93

TAI 47 / 47.68+3.75 | 47.11+4.62 | 46.81+6.15 | 47.57£3.77
Bachelor degree or above CAT 66 | 17.11£6.25 | 10.83+6.25 | 9.82+6.48 | 9.42+6.46 | 8.14+6.40
mMRC 66 | 2.27+0.65 1.12+0.99 1.18+0.91 1.18+0.98 1.06+0.93
TAI 48 / 47.29+6.33 | 46.62+6.84 | 47.73£4.56 | 47.25+£6.90
Time effect CAT F=197.622, p<0.001*
mMRC F=85.788, p<0.001*
TAI F=1.325, p=0.268
Group effect CAT F=1.088, p=0.355
mMRC F=1.017, p=0.386
TAI F=0.071, p=0.975
Interaction effect CAT F=1.540, p=0.192
mMRC F=0.994, p=0.412
TAI F=1.901, p=0.132

Notes: The symbol * represents p < 0.05, indicating statistical significance.

Table 7 Comparison of CAT Scores, mMRC Grades, and TAl Scores Among Patients of Different
Disease Duration

Disease duration | Variables n TO TI T2 T3 T4
<5 years CAT 165 | 17.494£6.60 | 11.41+6.36 | 10.15+6.55 | 9.64+6.52 | 8.55+6.46
mMRC 165 | 2.29+0.64 1.23+0.94 1.18+0.96 1.20+0.97 1.10+0.88
TAI 125 / 47.41£4.97 | 46.65+6.75 | 47.33+4.49 | 47.27+5.54
5~10 years CAT 25 | 19.80+6.45 | 13.88+7.04 | 13.56+6.17 | 11.52+5.72 | 10.40+6.25
mMRC 25 | 2.60+0.71 1.72+0.89 1.72+0.89 1.60+0.96 1.40+1.00
TAI 21 / 46.43+5.95 | 45.52+6.8] | 46.19£7.97 | 48.48+1.9|
>10 years CAT 9 | 21.44+4.80 | 13.33+6.91 | 13.448.11 | 14.56+5.94 | 11.78+7.33
mMRC 9 2.78+0.67 | 2.00+1.00 1.67+1.12 | 2.00+0.87 1.22+1.30
TAI 9 / 48.67+1.73 | 49.00+1.32 | 49.33£1.00 | 48.89+1.27
Time effect CAT F=74.178, p<0.001*
mMRC F=32.108, p<0.001*
TAI F=1.207, P=0.309
Group effect CAT F=2.870, p=0.059
mMRC F=5.230, p=0.006*
TAI F=0.873, P=0.420
Interaction effect CAT F=2.821, p=0.026*
mMRC F=2.681, p=0.033*
TAI F=3.263, p=0.023*

Notes: The symbol *represents p < 0.05, indicating statistical significance. The Bonferroni correction for post-hoc pairwise
comparisons showed a difference between <5 years and 5~10 years (p=0.030).
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Discussion

The study showed that after case management, respiratory function, quality of life, and dyspnea were significantly
improved in elderly patients with COPD. Health management is a cyclic and spiraling process that requires regular
follow-up studies, evaluation of intervention effects, and adjustment of management programs to form a closed loop of
health management.'* The case management implemented in our study emphasizes personalized health management to
ensure that each patient has access to a treatment plan tailored to their specific situation and individual needs, which
aligns with the philosophy of Songli and Choi.'>'® Songli'® emphasized the concept of precision medicine in the study
and found that the precision nursing strategy based on a multidisciplinary collaborative model could effectively improve
the lung function, mood, and quality of life of elderly patients undergoing thoracic surgery for lung cancer in a short
period of time. Choi'® discovered that personalized education programs, including repetitive education and innovative
educational approaches, are crucial in improving lung function, symptom control, asthma knowledge, and health-related
quality of life in Korean adult asthmatic patients with poor adherence. Given that inhaled drugs are the first-line treatment
for COPD,'” their central role in controlling symptoms, reducing the risk of acute exacerbations, and improving lung
function and dyspnea should not be overlooked.'® 2! In our study, we focused specifically on the training and education
of patients on the proper use of inhaled drugs. In addition, the research of Langer and Hasanpour provides strong
theoretical support for our guidance on breathing training.**** Langer®* found that eight weeks of home-based, partially
supervised muscle training significantly improved patients’ dyspnea and exercise endurance. Similarly, Hasanpour’s
study” focused on breathing exercises such as inspiratory breathing, lip contraction breathing, and effective coughing,
which led to a significant improvement in the FEV1/FVC ratio of patients post-intervention. In our weekly patient
meetings, we instruct patients to perform standardized breathing exercises to improve their dyspnea levels.

Our study showed that 77.89% of elderly COPD patients were able to maintain their use of inhaled drugs during the
one-year case management process, which was significantly higher than the results of previous studies.>* Inhaled drug
noncompliance in COPD patients is a complex and multidimensional issue that involves patients’ personal beliefs,
concerns about drug side effects, the complexity of treatment regiments, and socioeconomic factors.”>® Studies have
shown that patients often make errors when using inhaled drugs, in addition to non-compliance.”’* In the case
management process of our study, patients received continuous health guidance on inhaling drugs through regular follow-
up to improve their medication knowledge and skills, which was the same as Tian’s study.’ Furthermore, in the case
management process of this study, we provided inhalation trainers to patients with limited inhalation ability to help them
practice inhalation anytime and anywhere in daily life and master inhalation methods more effectively, similar to the
conclusion of Jansen’s study,30 which shows that the introduction of personalized reminder devices, such as smart
inhalers, is an innovative and effective strategy to help patients establish good medication habits and ensure they can
accurately control and manage the use of various inhalation devices. Although our study showed no significant difference
in inhaled drug compliance after 1 year of case management, the TAI questionnaire stipulated that a score of > 45
indicated good inhalation compliance. In this study, in the stages of case management from T1 to T4, the average TAI
score of elderly COPD patients remained above 45 points and did not decrease over time, which is still an exciting
research result. Our study revealed that older COPD patients had more pronounced improvements in mMRC scores post -
case management. This may stem from their higher treatment and management compliance. They more actively adhered
to case managers’ guidance, leading to remarkable symptom alleviation. Even though body function may decline with
age, it does not preclude them from achieving better subjective symptom outcomes through case management.

Based on the results of different subgroups, the case management model proposed in this study has a wide range of
applicability. Specifically, the model achieved significant and consistent results across age levels, gender differences, and
in older COPD patients with diverse educational backgrounds. This finding not only supports the effectiveness and
universal applicability of this case management model, but also highlights its potential for application and promotion in
a wider patient population.

Although our research has made some progress, there are several limitations that need to be addressed. The sample
size of this study is limited, which may not fully reflect the overall population of elderly patients with COPD. To
overcome this limitation, future studies should aim to include larger, more diverse samples from multiple healthcare
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settings to increase the generalizability of the findings. Furthermore, this study did not include a cost-benefit analysis of
case management, which is crucial for evaluating the economic viability and sustainability of the approach. Future
research should incorporate this analysis to provide a comprehensive understanding of the value of case management in
COPD care. Another challenge is the potential challenges in implementing this model across different healthcare settings.
These challenges include limited resources, a lack of specialized training for healthcare providers, and the variability in
patient populations. To address these challenges, future research should focus on developing strategies to increase
resource allocation, create targeted training programs for healthcare providers, and adapt the case management model to
various clinical contexts.

Conclusion

Our study confirmed the significant effect of case management on improving respiratory function, quality of life, and
alleviating dyspnea in elderly patients with COPD through the implementation of a case management model. These
results provide feasible management options for clinical practice, particularly in improving patient health. Future
research should explore the long-term effects of case management, as well as its feasibility in different healthcare
settings. Additionally, studies should examine the specific obstacles to its implementation and ways to overcome them.
From a policy perspective, integrating case management into routine care for COPD patients, particularly in elderly
populations, could lead to better health outcomes and more efficient use of healthcare resources.
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