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Satisfaction with medication in
older adult patients with chronic
respiratory diseases: a multicenter
cross-sectional observational
study

Jiankang Wu, Weiwei Meng, Huihui Zeng, Yiming Ma* and
Yan Chen*

Department of Pulmonary and Critical Care Medicine, The Second Xiangya Hospital, Central South
University, Changsha, Hunan, China

Purpose: To gain insight into medication satisfaction and factors associated with
chronic respiratory disease, particularly chronic obstructive pulmonary disease
(COPD) in older adults, focusing on public health issues and improving the health
of the older adult population.

Methods: This cross-sectional study was conducted from October 2022 to
November 2022 in 24 hospitals in different regions of Hunan Province, China.
Older adult patient treatment satisfaction was assessed using the Treatment
Satisfaction Questionnaire for Medication version Il. Multiple regression analysis
was used to identify factors independently associated with patient treatment
satisfaction.

Results: Only 15.9% of all patients scored above 80 in the effectiveness
domain, while 11.6 and 16.5% scored above 80 in the convenience and global
satisfaction domains, respectively, while 17.3% reported having side effects.
Interstitial lung disease was associated with lower drug satisfaction than other
disorders (p < 0.05). Multifactorial regression analysis showed that age, education
background, profession, and smoking status were independently associated with
satisfaction among patients with chronic respiratory diseases (p < 0.05). Education
background, profession, CAT score, number of acute exacerbations, duration
of home oxygenation and duration of home ventilator use were independently
associated with satisfaction in patients with COPD (p < 0.05).

Conclusion: Low satisfaction with chronic respiratory drug therapy was associated
with age, education background, profession and smoking status. Satisfaction was
lower for patients with interstitial lung disease. For COPD, CAT score, education
background, profession, number of acute exacerbations, home oxygen and
ventilator use influence satisfaction. Clinicians can identify appropriate patients
and communicate effectively with them throughout treatment and follow-up,
vigorously promote smoking cessation and home oxygen therapy, increase
medication satisfaction, especially among older adults, and in turn improve public
health and the quality of life of older adults.
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1. Introduction

Chronic respiratory diseases are diseases of the respiratory tract
and other structures of the lung and are among the leading causes of
morbidity and mortality worldwide (1, 2). The most common chronic
respiratory diseases are asthma, chronic obstructive pulmonary
disease (COPD), and occupational lung diseases such as
pneumoconiosis, thus contributing to the global burden of
noncommunicable diseases with negative social and economic
consequences (3). Although there is no cure for chronic respiratory
disease, various forms of treatment can help control symptoms,
improve patients’ quality of life, and prevent the adverse outcomes
(including exacerbation) associated with increased morbidity,
increased health care use, disability, and risk of death (4). Statistics
also reveal that the financial impact of treating chronic respiratory
disorders on the economy of all nations is rising. Care for individuals
with chronic respiratory disorders alone costs roughly €380 billion
annually in the 28 EU member states as of 2019 (5). Importantly,
chronic respiratory diseases disproportionately affect older adults,
who often experience age-related physiological changes and are more
susceptible to respiratory impairments (6). The aging population
poses unique challenges in the realm of public health, as it necessitates
a comprehensive understanding of the specific needs and
considerations of older adult individuals (7). Aging is characterized
by a complex interplay of biological, psychological, and social factors
that can influence medication satisfaction and treatment outcomes
(8). Therefore, public health efforts aimed at addressing chronic
respiratory diseases must consider the implications of aging both from
a population health standpoint and when working directly with older
adult patients.

Commonly used drugs for chronic respiratory diseases are cough
suppressants, expectorants, asthma suppressants and glucocorticoids.
Cough suppressants mainly include central and peripheral cough
suppressants. Expectorants are mainly divided into nausea
expectorants, stimulant expectorants and mucolytics. Asthma
medications are divided into bronchodilators, anti-allergic asthma
asthma  medications.

medications and anti-inflammatory

Glucocorticoids include inhaled glucocorticoids and oral
glucocorticoids. If the respiratory tract infection is combined with
bacterial infection, various antibiotics are also required for treatment
(9-13). For example, COPD and asthma, are among the most common
chronic respiratory diseases for which licensed therapies are effective
in reducing symptom burden, improving health-related quality of life,
and maintaining or slowing disease progression. However, reports of
a large number of asthma and COPD exacerbations and associated
stressors to emergency and respiratory care persist (14). The reason
for this is mainly that efficacy outcomes from randomized controlled
trials are usually characterized as well-controlled, highly selective, and
short-term, whereas in real-life efficacy assessments often involve
different patient populations, different care settings and patient
characteristics, and longer time intervals (15). A study involving 401
people assessed the satisfaction of Italian COPD patients with their
medication use. The study found that COPD patients were only
moderately satisfied with their treatment. High patient satisfaction
was mainly associated with low awareness of the disease, high
adherence to treatment and lower levels of pain (16). Real-world data
is essential to assess the effectiveness of licensed therapies, given the
differences in the patient population and settings in which they are

used. Indeed concerns regarding drug efficacy, adverse effects, dosing
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regimen and length of treatment are worthwhile. Both subjective and
objective feelings can have a significant impact on a patient’s adherence
to the medication, which is crucial for the effective management of the
disease. For example, if a patient experiences unpleasant side effects
or discomfort while taking the medication, they may be less likely to
adhere to the prescribed dosage or even stop taking the medication
altogether. In contrast, if a patient perceives that the medication is
working well and improving their symptoms, they may be more likely
to stick to the treatment plan and achieve better outcomes.

The Treatment Satisfaction Questionnaire for Medication II
(TSQM-II) is a validated instrument for investigating patient satisfaction
with medication (17). The TSQM-II has been validated in a
heterogeneous population and the questionnaire has been shown to
have high internal consistency (18). In addition, the questionnaire has
been used to assess medication satisfaction in a variety of conditions
(19-21), and have proved that the Chinese version of the TSQM-II also
hasbeen validated in the Chinese population (22). Supplementary Table 2
provides an overview of the application of TSQM II in China and other
countries. Therefore, exploring medication satisfaction among older
adult individuals with chronic respiratory diseases within the broader
public health context is essential for optimizing their care and well-
being. The aim of this study was to investigate medication satisfaction
in older adult patients with chronic respiratory diseases, especially the
most common COPD patients, and to explore potential associated
factors in China. The findings may offer insights and evidence to
enhance patient medication satisfaction and inform shared decision-
making in clinical practice.

2. Materials and methods

2.1. Patients

3,527 patients were recruited between October 2022 and
November 2022 in 24 hospitals in different cities, counties and
districts in Hunan Province, China, and information was collected
using a self-administered questionnaire. Inclusion criteria were a
history of >1 of the following previous medical conditions:
respiratory diseases such as COPD, asthma, pulmonary hypertension,
interstitial lung disease, obstructive sleep apnea/hypopnea syndrome
(OSAHS), bronchiectasis, pneumoconiosis and other. Figure 1 is the
flow chart of this study.

2.2. Methods

The general information questionnaire was developed by the
investigators themselves after reviewing the literature and integrating
expert opinions, and collected baseline information on age, gender,
education  background, profession, location developed/
underdeveloped, smoking status, and residence (urban/rural).
Among them, CAT score, nMRC score, home oxygen therapy, home
non-invasive ventilation, and baseline information on history of
acute exacerbation of COPD in the previous year were also collected
for patients who filled in that they had COPD, which was defined as
worsening symptoms requiring antibiotic medication, systemic
corticosteroids (moderate), hospitalization, or a combination of the
above (severe). The main observation was the second version of the

satisfaction with medication (TSQM), which contains 11 questions
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and can be divided into four sections: effectiveness score, side effect
score, convenience score, and global satisfaction score, with a score
range between 0 and 100, with higher scores associated with higher
satisfaction levels. TSQM-II was previously used in China and the
scores were calculated in the same way as in the original paper by
Atkinson et al. (18, 23). Effectiveness: ([(Item 1+ Item 2) — 2] divided
by 12) x 100. Side effects: ([(Sum of Item 4 to Item 6) — 3] divided by
12) x 100. Convenience: ([(Sum of Item 7 to Item 9) — 3] divided by
18) x 100. Global satisfaction: ([(Sum of Item 10 to Item 11)—2]
divided by 12) x 100. The study used voluntary responses to collect
the questionnaires, and the questionnaires with complete
information and no logical errors in the answers to the questions
were judged as valid responses, otherwise they were not qualified.
After collecting all the answer sheets, the proportion of each option
for each question was counted, and the answer data were compared
and analyzed.

2.3. Statistical analysis

SPSS 26.0 (IBM, NY, United States) was used for statistical
analysis. The continuous variables were tested for normal

10.3389/fpubh.2023.1168249

the test. The
mean + standard deviation (SD; normal distribution) and median

distribution  using Kolmogorov-Smirnov
(range; skewed distribution) were calculated for continuous
variables. The Mann-Whitney U-test (skewed distribution) and the
Students t-test (normal distribution) were used for analysis.
Categorical variables are presented as frequency (percentage) and
were analyzed using the Chi-square test. The univariable linear
regression analyses were performed for baseline characteristics of
the patients to identify factors associated with the global satisfaction
of patients (p<0.05). Then, the significant variables were entered
into a multivariable linear regression. The linear regressions were
performed using the standardized TSQM-II total scores. p-values <
0.05 were considered statistically significant.

3. Results
3.1. Characteristics of the study population
A total of 3,527 questionnaires were sent out in this study, 92 were

not completed after answering or failed the questionnaire, and 3,435
valid questionnaires were recovered, the recovery rate was 97.4%.

Survey
3527 patients

Incompletly filled-out

Y

questionnaires
92 patients

Analysis
3435 patients

Y

(The cases of single respiratory diseases were:
COPD: 1862 cases,
asthma: 204 cases,

pulmonary hypertension: 21 cases,
interstitial lung disease: 61 cases,
OSAHS: 91 cases,
bronchiectasis: 248 cases,
pneumoconiosis: 79 cases
and other: 271 cases.)

FIGURE 1
Patient flowchart
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Baseline information of patients with chronic respiratory diseases and
their medication satisfaction scores are shown in Table 1. The patients
were 67.10+ 13.13 years old and 69.1% were male. The proportion of
patients who are smoking is 18.1%, and the proportion of patients
who have smoked before and never smoked is 41.4% and 40.6%,
respectively. Further statistics yielded single respiratory diseases as
COPD: 1,862 cases, asthma: 204 cases, pulmonary hypertension
(including chronic pulmonary heart disease): 21 cases, interstitial lung
disease: 61 cases, OSAHS: 91 cases, bronchiectasis: 248 cases,
pneumoconiosis: 79 cases and other: 271 cases, respectively
(Figure 2D). Baseline information about our patients with COPD of
special interest is shown in Supplementary Table 1. In total, there were
2,218 COPD patients, 71.8% of whom were males, thus 356 patients
with other combined respiratory diseases.

3.2. Scores of satisfaction

In Figure 2, patient satisfaction with medications for chronic
respiratory disease, as measured by the TSQM II, was low, with only
15.9% of patients scoring above 80 in the effectiveness domain, compared
with 11.6% and 16.5% in the convenience and overall satisfaction
domains, respectively. The median total satisfaction score (25th-75th
percentile) of 66.7 (58.3-66.7) in the effectiveness domain, with 74.8% of
patients satisfied with the ability of the medication to prevent or treat, and
75.1% satisfied with the relief of symptoms caused by the medication; in
the convenience domain median satisfaction was 66.7 (61.1-72.2), 77.8%
of patients were satisfied with the ease of using the medication, 76.30%
were satisfied with the ease of planning when to use the medication, and
70.10% were satisfied with the frequency of the medication; in the global
satisfaction domain median satisfaction was 66.7 (58.3-66.7), 70.0% of
patients were satisfied with the extent to which the benefits of the
medication outweighed the disadvantages, and 75.7% of patients were
satisfied with the medication when all things were taken into account. In
addition patients reported side effects at a rate of 17.3% with a median
overall score (25th-75th percentile) of 66.7 (50.0-66.7), with 45.4% of
patients dissatisfied with side effects that interfered with physical health
and ability to work (e.g., strength, energy), 48.2% dissatisfied with side
effects that interfered with the ability to think (e.g., ability to think clearly,
stay awake), and 43.9% of the patients were dissatisfied with the side
effects that affected their emotions or mood (e.g., anxiety, fear, sadness,
irritation).

In Figure 3, the distribution and characteristics of TSQM-II scores for
single chronic respiratory diseases, including COPD, asthma, pulmonary
hypertension, interstitial lung disease, OSAHS, bronchiectasis,
pneumoconiosis, and other, are shown. It can be concluded that interstitial
lung disease has lower effectiveness, convenience and global satisfaction
scores than other diseases. In addition Figures 3D,E demonstrate the side
effect reporting rates and side effect scores for different diseases, with
interstitial lung disease being the highest.

3.3. Factors influencing satisfaction

Table 2 presents the results of multivariate linear regression
used to determine the factors influencing patient satisfaction with
medications. The results showed that in the effectiveness domain,
patient satisfaction was positively associated with junior high
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TABLE 1 Characteristics of the patients.

Total (N =3,435)

Characteristics

Age (years), mean (SD) 67.10 (13.13)
Sex, n (%)

Male 2,375 (69.1)

Female 1,060 (30.9)
Education background, n (%)

Primary school and below 1,585 (46.1)

Junior high school 1,052 (30.6)

High school or technical or vocational 528 (15.4)

school

Bachelor degree or above 270 (7.9)
Local area, n (%)

Developed area 2,506 (73.0)

Less developed area 929 (27.0)
Profession, n (%)

Agriculture, forestry, animal husbandry, 1,400 (40.8)

fishing, water production personnel

Professional and technical personnel 204 (5.9)

Production and transportation 161 (4.7)

equipment operators and related

personnel

Commercial service personnel 144 (4.2)

State organs, Party and mass 280 (8.2)

organizations, enterprises, institutions;

Medical and health related personnel; 103 (3.0)

Others 1,143 (33.2)
Place of residence, 1 (%)

Urban area 1,318 (38.4)

Rural area 2,117 (61.6)
Smoking status, n (%)

Be smoking 620 (18.0)

Previous smoking 1,420 (41.4)

Never smoked 1,395 (40.6)
Patients with a single respiratory disease

COPD 1,862

Asthma 204

Pulmonary arterial hypertension 21

Interstitial lung disease 61

Sleep apnea syndrome 91

Branch expansion 248

Pneumoconiosis 79

Other 271

school (p=0.001), high school/junior high school/vocational school
(p=0.009), and university college/bachelor’s degree and above
(p=0.007), patient satisfaction was also positively associated with
personnel in state agencies, party organizations, enterprises, and
institutions (p=0.024) and health care-related practitioners
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FIGURE 2
(A) Boxplots for treatment satisfaction evaluated by the TSQM-II. (B) Stacked bar chart distribution of responses of patients with chronic respiratory
disease to TSQM-II questionnaire items in the domains of effectiveness (Q1-Q2), convenience (Q7-Q9) and global satisfaction (Q10-Q11), with
answers ranging from extremely dissatisfied (dark pink) to extremely satisfied (blue) on a scale of 7. Q1 indicates “ability to prevent or treat,” Q2
indicates “relief of symptoms,” Q7 indicates “ease of medication,” Q8 indicates "ease of when to take medication,” Q9 indicates "frequency of
medication/medication”; Q10 indicates "“more benefits than disadvantages of medication,” and Q11 indicates “satisfaction considering everything.”
(C) The stacked bar chart shows the distribution of the responses of patients with chronic respiratory diseases to the side effect domains of the TSQM-
Il questionnaire on a 5-point scale from extremely dissatisfied (black) to not dissatisfied (gray). Q5 means “side effects of thinking ability (e.g., ability to
think clearly, stay awake)’; Q6 means “side effects of emotions or moods (e.g., anxiety, fear, sadness, irritation).” (D) The pie chart shows the distribution
of patients with a single chronic respiratory disease condition.

(p<0.0001) occupation was positively correlated, and patient
satisfaction was positively correlated with never having smoked
(p=0.001). In the side effects domain, age was positively associated
with patient satisfaction (p=0.006) and patient satisfaction was
positively associated with junior high school education (p <0.0001).
In the convenience domain, junior high school education (p=0.002)
and never having smoked (p=0.001) were positively correlated with
patient satisfaction, in addition, patient satisfaction was also
positively correlated with the occupation of personnel in state
agencies, party organizations, enterprises, and institutions
(p=0.036) and health care-related practitioners (p <0.0001). In the
area of global satisfaction, patient satisfaction was positively
correlated with junior high school education (p <0.0009), patient
satisfaction was also positively correlated with personnel in state
agencies, party organizations, enterprises, and institutions
(p=0.005) and health care-related practitioners (p<0.0001)
occupation, and finally previous smoking (p=0.04) and never
smoking (p=0.001) were positively correlated with patient
satisfaction was positively correlated.

Table 3 presents the results of multivariate linear regression
used to determine the factors influencing COPD patients’
satisfaction with their medications. The results showed that in the
effectiveness domain, patient satisfaction was positively associated
with junior high school (p=0.011) and high school/secondary/
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vocational school (p=0.001) education, patient satisfaction was
also positively associated with other occupations (p=0.003),
patient satisfaction was negatively associated with CAT score
(p <0.0001), and patient satisfaction was positively associated with
acute exacerbations 1-3 times (p=0.002), furthermore, patient
satisfaction was positively correlated with home oxygen therapy
time (p<0.005), however, patient satisfaction was negatively
correlated with home non-invasive ventilation time (p <0.005). In
the area of side effects, side effects were reported by 17.5% of
COPD patients, patient satisfaction was positively associated with
mMRC score (p <0.0001). But patient satisfaction was negatively
associated with CAT score (p<0.0001) and home non-invasive
ventilation time (p <0.05). In the convenience domain, patient
satisfaction was positively correlated with junior high school
(p=0.006), high school/secondary/vocational school (p=0.032)
education, in addition, patient satisfaction was positively
correlated with never smoked (p=0.027), patient satisfaction was
negatively correlated with CAT score (p<0.0001) and home
non-invasive ventilation time (p <0.05). In the area of global
satisfaction, patient satisfaction was positively correlated with
junior high school (p=0.011), in addition, patient satisfaction was
negatively correlated with professional and technical personnel
(p=0.036), and finally patient satisfaction was negatively
correlated with CAT score (p <0.0001).
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FIGURE 3
Panels (A—E) are the effectiveness domain score, convenience domain score, global satisfaction domain score, side effect rate, and side effect domain
score for patients with a single chronic respiratory disease, respectively. *p < 0.05, **p < 0.01, ***p < 0.001.

4. Discussion

In this multicenter cross-sectional study, we looked at medication
satisfaction and its associated factors in older adult patients with
chronic respiratory disease in different regions of Hunan Province,
China. This focus on the older adult population is particularly relevant
in the context of public health, as this demographic group often faces
unique challenges related to their health and well-being.
Understanding medication satisfaction among older adults is crucial
for improving their overall health outcomes and ensuring effective
management of chronic respiratory conditions. By investigating
medication satisfaction in this specific population, we gain valuable
insights into the actual utilization of medications in managing chronic
respiratory disease and the level of adherence among older adult
patients. Older adults often require multiple medications for various
health conditions, and factors such as polypharmacy, cognitive
impairment, and mobility limitations can affect their ability to adhere
to prescribed medications. Recognizing and addressing these factors
is essential for promoting the safe and effective use of medications
among the older adult population.

In this study, the current satisfaction of older adult patients with
chronic respiratory disease with the medications they use was first
described, specifically demonstrated in four domains: effectiveness, side
effects, convenience, and overall satisfaction. With a good treatment
satisfaction score of greater than or equal to 80, only 15.9% of patients
scored above 80 in the effectiveness domain, while the values in the
convenience and overall satisfaction domains were 11.6% and 16.5%,
respectively. The effectiveness domain included two dimensions of
satisfaction—the drugs ability to prevent treatment and the ability to

Frontiers in Public Health

relieve symptoms. This information could be used to improve the
production of drugs or the selection of medications prescribed by
clinicians in the future. For instance, inhalation therapy was found to be a
more effective treatment option for COPD and asthma patients as it has
easier access to the bronchial and alveolar systems and requires a lower
dosage compared to oral or parenteral therapy (24). Inhalation therapy
has the advantage of easier access to the alveolar system and lower dose
compared to oral or parenteral therapy, but poor adherence due to
inadequate patient inhaler technology affects disease management (25,
26), which highlights the need for further improvements in drug use by
drug manufacturers. The study also revealed that a significant proportion
of patients who reported side effects were dissatisfied with their ability to
work physically, emotionally, and mentally with the medication used.
These aspects can significantly impact the older adult population’s
willingness and ability to continue their prescribed treatment regimens.
Understanding these limitations and tailoring interventions to address
them can help improve medication efficacy, patient adherence, and overall
health outcomes in this vulnerable population. Results of a multiple linear
regression analysis for overall chronic respiratory disease patients showed
that education was an influential factor in patient satisfaction scores, while
medication satisfaction was higher among patients in health care-related
occupations. In addition, a noteworthy point is that medication
satisfaction was higher among patients who had never smoked, smoking
being the most prevalent risk factor for chronic respiratory disease
worldwide (2), and further education on smoking cessation is needed in
the future.

In addition, classification comparison showed that patients with
interstitial pulmonary disease had lower satisfaction with drugs and
higher reporting rate of side effects than patients with other diseases.
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TABLE 2 Factors influencing medication satisfaction, based on TSQM.

10.3389/fpubh.2023.1168249

Effectiveness Side effect Convenience Global satisfaction
Coefficient =~ P-value @ Coefficient = P-value  Coefficient  P-value  Coefficient = P-value
Age (years) —0.014 0.548 0.202 0.006 —0.028 0.204 —0.036 0.117
Male (Ref. -- -- -- -- -- —0.005 0.995
female)
Education background (Ref. primary school and below)
Junior high 2.209 0.001 7.373 <0.0001 1.878 0.002 1.638 0.009
school
High school 1.118 0.009 2.129 0.083 0.669 0.092 0.467 0.260
or technical
or vocational
school
Bachelor 1.186 0.007 —0.326 0.784 0.702 0.085 0.349 0.413
degree or
above
Local Area (Ref. less developed area)
Developed 0.756 0.215 -- —0.729 0.197 -- --
area
Profession (Ref. agriculture, forestry, animal husbandry, fishing, water production personnel)
A —0.728 0.548 - 1.229 0.274 1.601 0.174
B —0.559 0.391 - 0.159 0.793 0.086 0.892
C 0.283 0.303 - 0.438 0.085 0.290 0.279
D 0.806 0.024 -- 0.695 0.036 0.983 0.005
E 0.415 <0.0001 -- 0.387 <0.0001 0.405 <0.0001
F —0.728 0.548 - 1.229 0.274 1.601 0.174
Smoking status (Ref. be smoking)
Previous 1.488 0.050 - 1.233 0.079 1.514 0.040
smoking
Never 1.257 0.001 -- 1.153 0.001 1.504 0.001
smoked

A, Professional and technical personnel; B, Production and transportation equipment operators and related personnel; C, Commercial service personnel; D, State organs, Party and mass

organizations, enterprises, institutions; E, Medical and health related personnel; F, Others.

This finding is consistent with the current situation, as there is a
shortage of specific drugs available for treating interstitial lung disease.
The use of “all-gold oil” hormone drugs is only effective for certain
types of interstitial lung disease, and in most cases, the use of
hormones is not effective and has noticeable side effects (27). However,
the current specific drugs such as “Pirfenidone” and “Nintedanib” are
not specific drugs in the clinical sense. Their effectiveness is only for
some types of patients with interstitial lung disease, and the patients
with mild to moderate disease need to be satisfied (28). Therefore,
patients with interstitial lung disease face particular challenges, and
the current drug options have limited effectiveness and significant side
effects. The development of specific drugs for interstitial lung disease
requires further research to address this critical medical need.

This study also focused on the current status and factors
influencing medication satisfaction in COPD patients, where the
treatment strategy is known to control inflammation at the source, stop
disease progression, and treat symptoms caused by airway alveolar
destruction. Therefore, COPD treatment drugs are also divided into
two categories: anti-inflammatory drugs for causal treatment and
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bronchodilators for symptomatic treatment (29). The study conducted
multiple linear regression analysis and identified several factors that
influenced patients’ medication satisfaction scores. The findings
indicated that patients’ education background, profession, and history
of acute exacerbations were influential factors in determining
medication satisfaction. The study also highlighted the role of patient
disease severity, as measured by the COPD Assessment Test (CAT)
score, in determining medication satisfaction. The results showed that
patients with higher CAT scores were less satisfied with their
medication, suggesting that current symptoms influence medication
satisfaction, which could in turn affect patient adherence to treatment.
The study also found that factors related to the use of home oxygen
therapy was associated with medication satisfaction scores. Home
oxygen therapy was found to be a good complement to patients’
medication, and it improved their medication satisfaction. These
findings provide valuable insights into the factors that affect medication
satisfaction in older adult patients. Healthcare providers can use this
information to develop tailored interventions to improve medication
satisfaction and, consequently, patient adherence to treatment.
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TABLE 3 Influencing factors of medication satisfaction of COPD patients, based on TSQM.

Effectiveness Side effect Convenience Global satisfaction

Coefficient P-value Coefficient P-value Coefficient P-value Coefficient P-value

Education background (Ref. primary school and below)

Junior high 1.779 0.011 -- -- 3.008 0.006 2.773 0.011

school

High 3.262 0.001 -- -- 3.353 0.032 2.890 0.064
school or
technical
or
vocational

school

Bachelor 2.680 0.141 - - —3.596 0.203 —3.358 0.235
degree or

above

Profession (Ref. agriculture, forestry, animal husbandry, fishing, water production personnel)

A —1.969 0.181 -- - —4.190 0.066 —4.790 0.036
B —1.389 0.330 -- - —3.855 0.080 —3.573 0.105
C —0.456 0.785 -- - —1.824 0.480 —1.688 0.513
D 1.305 0.291 -- -- 0.021 0.991 —0.239 0.901
E 5.261 0.096 - -- 3.341 0.497 2.940 0.550
F 2.062 0.003 -- - —1.192 0.273 -1.270 0.242

Place of residence (Ref. rural area)

Urban area -- -- —1.722 0.084 -- -- -- --

Smoking status (Ref. be smoking)

Previous -- -- -- -- 2.041 0.114 1.502 0.243
smoking

Never -- -- -- -- 3.070 0.027 2.250 0.107
smoked

CAT score —0.357 <0.0001 —0.511 <0.0001 —0.538 <0.0001 —0.516 <0.0001
mMRC 0.002 0.995 1.272 0.013 0.941 0.058 0.909 0.067

score

Total number of acute exacerbations in the past 1year (Ref. zero)

1to3 2.490 0.002 —0.614 0.638 -- -- -- --

>3 —1.093 0.215 —0.883 0.565 -- -- -- --

Total number of severe acute exacerbations in the past 1year (Ref. zero)

1 1.464 0.382 1411 0.348

>2 —2.639 0.118 -2.890 0.053

Home oxygen therapy time [hours/day (%)] (Ref. zero)

Oto4 3.093 0.003 2.470 0.122 -- -- -- --
4t08 3.968 <0.0001 —2.286 0.111 -- -- -- --
>8 3.997 <0.0001 1.017 0.517 -- -- -- --

Home non-invasive ventilation time[hours/day (%)] (Ref. zero)

Oto4 —5.088 <0.0001 —5.797 0.005 —5.618 0.005 - -

>4 —3.438 0.001 —4.609 0.005 —5.860 <0.0001 -- --

A, Professional and technical personnel; B, Production and transportation equipment operators and related personnel; C, Commercial service personnel; D, State organs, Party and mass
organizations, enterprises, institutions; E, Medical and health related personnel; F, Others.

This study has some limitations. It is an observational study, and  be differences between provinces. In addition, there may be some
in addition the generalization and generalization of the results may  potential selection bias as participants were limited to hospitalized
be limited because it is not a national study and there may  patients. Cross-sectional findings cannot draw conclusions about
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causality, and further research is warranted to explore causality.
Patient selection was based on convenience (leading to potential
selection bias) and willingness to complete time-consuming patient-
reported outcome (PRO) questionnaires, all of which have inherent
response and assessment biases. And patients may not want to express
dissatisfaction with their medication regimen to their healthcare
provider, which could lead to an overestimation of satisfaction rates.

5. Conclusion

Multivariate analysis showed that age, education background,
profession, and smoking status were independently associated with
patient satisfaction. Satisfaction with medication for interstitial lung
disease was lower than for other diseases at the disease-specific level.
Multivariate analysis for COPD showed that education background,
profession, CAT score, number of acute exacerbations and home oxygen
therapy time and home non-invasive ventilation time were independently
associated with patient satisfaction. Therefore, the findings of this study
have the potential to provide valuable guidance for both drug
manufacturers and clinicians. By reflecting the specifics of patient
satisfaction with medication and considering the related influencing
factors, drug manufacturers can design medications that better meet the
needs and preferences of the older adult population. Clinicians, on the
other hand, can utilize this information to optimize medication
prescribing practices, enhance patient education and counseling, and
develop strategies to improve patient adherence to medication regimens.
Ultimately, such improvements can contribute to better health outcomes
and quality of life for older adult individuals with chronic
respiratory disease.
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