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Background: Adherence to medication plays an important role in the control of disease progression and
treatment costs for patients with chronic obstructive pulmonary disease (COPD). Existing studies are mostly
retrospective studies based on local medical insurance databases and prescription records and therefore
cannot analyze or determine the causes of poor adherence in COPD patients.

Methods: This is a prospective study that enrolled 1,223 COPD patients, including 929 newly diagnosed
patients and 294 previously diagnosed patients. Telephone follow-up was conducted to administer a
questionnaire on treatment adherence and collect detailed information on the prescriptions and the actual
use of medications for COPD. The follow-up period was 24 weeks.

Results: COPD patients had adherence rates of 74.65%, 49.63%, and 33.61% at 4-, 12-, and 24-week
telephone follow-ups, respectively. Cox regression showed that women, newly diagnosed patients, patients
with a mild Global Initiative for Chronic Obstructive Lung Disease (GOLD) stage, and patients with fewer
routes of administration had poorer adherence. According to the subgroup analysis of the diagnostic status,
the overall adherence of the newly diagnosed patients was poorer than that of the previously diagnosed
patients. Among the causes of nonadherence, drug stoppage after remission (27.2%) was the most common
cause, followed by economic factors (21.5%) and poor efficacy (21.1%).

Conclusions: This is the first study focusing on the adherence behavior of newly diagnosed COPD
patients and the first large-scale clinical study on the Chinese population. Overall, sex, diagnostic status (newly
diagnosed and previously diagnosed), GOLD stage, and routes of administration were the four major factors
that affected the adherence of COPD patients.
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Introduction cannot be cured, effective management can control its
Chronic obstructive pulmonary disease (COPD) is one symptoms, delay its progression, and improve the quality
of the leading causes of disability and death in the world, of life (2,3). The Global Initiative for Chronic Obstructive
and the number of COPD patients in China exceeds Lung Disease (GOLD) recommends continuous treatment

100 million (1). COPD is a chronic disease. Although it with long-acting drugs for most COPD patients (1). Less
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Box 1 Causes of non-adherence

High cost of medication

Diminished treatment effectiveness with long-term use

Poor self-efficacy

Relief of symptoms after short-term controller medication use
Occurrence/fear of side effects

Difficulty obtaining medication

Inconvenience of treatment

Preference for oral medication

Other

medication adherence is associated with more severe
COPD symptoms, increased hospitalization rates, greater
mortality, and higher treatment cost (4). In addition, a
study in the United States found that compared with
patients with poor prescription adherence, patients with
good prescription adherence had fewer hospitalizations
and lower medical expenses (5). Therefore, effective
medication management for COPD can not only improve
the clinical symptoms and prognosis of individual patients
but also reduce the family’s and society’s medical expenses.
However, in real life, it has been found that COPD patients
have low adherence to medication, especially to long-term
medication. For example, studies on treatment with long-
acting beta-agonists in Germany and the United States
showed that the nonpersistence rate of treatment with long-
acting B2 agonists, which are commonly used for COPD,
was up to 65-70% (6,7). Therefore, understanding the main
causes of nonadherence to medication and giving targeted
interventions on this basis may improve the outcome of
COPD treatment.

The causes of the nonadherence to medication are
complex. Increasing evidence indicates that the invariable
factors include sex, economic environment, and cultural
background. These factors can help identify patients
with a high risk of nonadherence at the initial diagnosis.
The variable factors, such as individual beliefs regarding
health and illness, are also correlated with medication
nonadherence (8,9), and the identification of these factors is
conducive to the early adoption of targeted interventions in
clinical practice.

Many previous studies are based on a retrospective
analysis of local medical insurance databases and
prescription records, so they lack data that can reflect the
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causes of nonadherence. Some patients never have a follow-
up visit after staring treatment, whose information is absent
in these retrospective studies. Furthermore, the adherence
characteristics of newly diagnosed COPD patients were
not analyzed in these studies. Therefore, in this prospective
study, these limitations are addressed. This study was done
by collecting detailed information about the prescriptions
and the actual use of medications for COPD and treatment
adherence using questionnaires by telephone follow-up,
to investigate the causes of adherence and nonadherence
to medication in COPD patients in Southwest China.
This is the first study on the adherence behavior of newly
diagnosed COPD patients and the first large-scale clinical
study targeting the Chinese population.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1741).

Methods

Similar to our previous study (10), this study was a
prospective study on 24-week telephone follow-up
conducted in 12 hospitals in Chonggqing, China. The study
included one outpatient visit and a total of three telephone
follow-ups: 4, 12, and 24 weeks after the outpatient visit.
Information on sex, age, history of COPD diagnosis,
modified British Medical Research Council (mMRC)
dyspnea score, acute exacerbation of COPD in the past
year, route of administration, GOLD stage (COPD stage),
and distance from the place of permanent residence to the
hospital were collected during the outpatient visit. Self-
reports related to treatment adherence were collected
during the telephone follow-ups, in which detailed
information about prescriptions and the actual use of
medications for COPD were collected. During the specific
time periods before the follow-ups (2 weeks before the
4-week telephone follow-up, 4 weeks before the 12-week
telephone follow-up, and 4 weeks before the 24-week
telephone follow-up), the ratios of actual drug consumption
to expected drug consumption were used to categorize
adherence. A ratio of 80% to <120% was defined as high
adherence, and a ratio outside this range was considered
nonadherent. The follow-up reports were jointly proposed
by the subjects and their guardians, and those who reported
nonadherence were asked to choose one of the nine options
for potential causes of their nonadherence (see Box I
below). These options were set up basing on their ease of
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Figure 1 Study design. The schematic shows the study design and the numbers of subjects evaluated at the clinic visit and in the three

follow-up telephone calls.

understanding and the World Health Organization (WHO)
recommendations (11). The schematic diagram of the study
design is shown in Figure 1. This study was approved by
the Medical Ethics Committee of Xinqgiao Hospital, the
Third Military Medical University. Our research passed the
review of the ethics IRB committee and reference number
is “Clinical review Number 2012012 in Third Military
Medical University”. All procedures performed in this study
involving human participants were in accordance with the
Declaration of Helsinki (as revised in 2013). All patients
or guardians signed informed consent forms (Registration
No: ChiCTR-OCH-12002744). The research data were
managed using the clinical database system of the Chronic
Airway Disease Management Center of the Department of
Respiratory Diseases of Xingiao Hospital.

Statistical analysis

SPSS 12 software was used for data analysis. Statistical
significance was defined as a P value less than 0.05. In the
first step, a Cox regression model was used to analyze the
relationships between influencing factors of nonadherence
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and time. In the second step, the chi-squared test was
used to compare proportions to analyze the adherence in
different age groups, the causes of nonadherence, and their
relationships with sex, diagnosis, and age.

Results
Basic clinical information

In total, 1,411 patients were screened. After exclusion of
172 patients who refused to participate and five patients
who were not prescribed maintenance treatment drugs,
1,234 patients were enrolled in this study. Later, 11 patients
who died during telephone follow-up were excluded.
Eventually, the data of 1,223 patients, including 965 males
and 258 females, were analyzed. There were 929 cases
of newly diagnosed COPD and 294 cases of previously
diagnosed COPD. The average age of the patients was
61.98+1.28 years. More than 60% of the patients had poor
pulmonary function, which was categorized as stage 3 or
4 under the GOLD classification. The distance from the
place of permanent residence to hospital was shorter than

80 km for most patients (Tuble I).
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Table 1 Patient characteristics
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Characteristics Total (n=1,223) Adherence (n=411)  Nonadherence (n=812) X2 P
Sex: male/female 965/258 353/58 612/200 18.138 0.000
Age (mean + SE) 61.98+1.28 62.04+0.50 61.94+0.36 0.872
mMRC (mean + SE) 1.40+0.92 1.47+0.05 1.37+0.03 0.089
Acute exacerbation of COPD in the past 1(0-13) 0 (0-6) 1(0-13) 0.160
year [median (range)]

Route of administration [median (range)] 1(1-3) 1(1-3) 1(1-3) 0.000
GOLD stage FEV1% pre 47.797 0.000

GOLD1 =80% 75 (6.13%)

GOLD2 50-79% 380 (31.07%)
GOLD3 30-49% 546 (44.64%)
GOLD4 <30% 222 (18.15%)
Distance from the place of permanent residence to hospital

Short (<80 km) 751 (61.4%)
Medium (81-238 km) 297 (24.3%)

Long (>239 km) 175 (14.3%)

21 (5.11%) 54 (6.65%)

99 (24.09%) 281 (34.61%) 14.1 <0.01

174 (42.34%) 372 (45.81%)

117 (28.47%) 105 (12.93%) 44.33 <0.01
0.538 0.764

248 (60.34%) 503 (61.95%)

105 (25.55%) 192 (23.65%)

58 (14.11%) 117 (14.41%)

mMRC, modified British Medical Research Council; COPD, chronic obstructive pulmonary disease; GOLD, Chronic Obstructive Lung

Disease.

Analysis of treatment adberence and factors influencing
treatment adberence

The adherence rates were 74.65%, 49.63%, and 33.61% at
4, 12, and 24 weeks, respectively. Through analysis using
the Cox regression model, sex (Figure 2A), diagnostic status
(newly diagnosed and previously diagnosed) (Figure 2B),
GOLD stage (Figure 2C), and route of administration
(Figure 2D) were found to be the four major factors
influencing adherence {sex hazard ratio (HR) =1.39 [95%
confidence interval (CI): 1.18-1.63], P<0.001, diagnostic
status HR =1.19 (95% CI: 1.00-1.42), P<0.001, COPD
stage HR =0.86 (95% CI: 0.79-0.94), P=0.001, route
of admission HR =0.80 (95% CI: 0.69-0.92), P=0.002}.
The variables included in the analysis were age, sex,
diagnostic status, GOLD stage, mMRC dyspnea score,
acute exacerbation of COPD in the past year, distance from
the place of permanent residence to hospital, and route of
administration. Logistic regression was used to analyze high-
risk factors affecting nonadherence at 4, 12, and 24 weeks.
The results showed that these factors had common features
and differences. Sex and GOLD stage affected adherence
at 4, 12, and 24 weeks. Female patients [4 weeks, odds ratio
(OR) =1.77, 95% CI: 1.31-2.39; 12 weeks, OR =1.79, 95%
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CI: 1.34-2.39; 24 weeks, OR =1.99, 95% CI: 1.43-2.78] and
patients with mild GOLD stage (4 weeks, OR =0.76, 95%
CIL: 0.64-0.89; 12 weeks, OR =0.65, 95% CI: 0.59-0.76;
24 weeks, OR =0.76, 95% CI: 0.65-0.89) were more prone
to nonadherence. Analysis of diagnostic status showed that
patients with newly diagnosed COPD were more prone
to nonadherence at 12 and 24 weeks (12 weeks, OR =1.99,
95% CI: 1.49-2.66; 24 weeks, OR =2.26, 95% CI: 1.69—
3.02). Patients who lived far from the hospital were more
prone to nonadherence at 4 weeks (4 weeks, OR =1.19, 95%
CI: 1.00-1.42). Patients with fewer routes of administration
were more prone to nonadherence at 4 weeks and 24 weeks
(4 weeks, OR =0.63, 95% CI: 0.48-0.83; 24 weeks, OR
=0.63, 95% CI: 0.49-0.79). Details are shown in Table 2.

Causes of nonadberence

Overall analysis

The causes of nonadherence to treatment were analyzed
through statistical analysis of the patients included in this
study. The results showed that the leading causes of drug
nonadherence were drug stoppage after remission (27.2%),
economiic factors (21.5%), and poor efficacy (21.1%).
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Figure 2 Effects of clinical characteristics on treatment adherence. (A) Self-reported adherence of subjects by Gender. (B) Self-reported

adherence of subjects by Diagnosis status. (C) Self-reported adherence of subjects by GOLD stage. (D) Self-reported adherence of subjects

by administration route counters. HR, hazard ratio. CI, confidence interval; GOLD, Chronic Obstructive Lung Disease.

The analysis of age showed that the proportion of patients
who named economic factors as the cause of nonadherence
gradually increased with age (12.5% in the <50-year-old
group, 17.7% in the 50-59-year-old group, 23.3% in
the 60-69-year-old group, 30% in the >70-year-old
group, P=0.000). The proportion of patients who named
inconvenience of treatment gradually increased with age
(1% in the <50-year-old, 2.8% in the 50-to-59-year-old
group, 9.7% in the 60-to-69-year-old group, P<0.01)
until slightly decreasing in the >70-year-old group (3.6%).
Compared with the >70-year-old group, the <50-year-old
group had a higher rate of drug nonadherence due to poor
efficacy (15% vs. 27.1%, P=0.022) (Figure 3A).

The comparison of the sexes showed that the proportion
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of patients who named poor efficacy was higher in females
(25.3% vs. 19.8%, P<0.01) (Figure 3B).

Time hierarchical analysis showed that in the 4th week,
the proportion of patients who said they stopped taking
the drug because of remission was lower (18.5%) than
in the 12th week (32.8%) or 24th week (34.4%), and the
proportion of patients who named the inconvenience of
treatment (9.8%) was higher than in the 12th week (2.5%)
or 24th week (1.1%) (P<0.01) (Figure 3C).

Analysis of different patients grouped by diagnostic
status

In the comparison of groups divided by diagnostic status,
patients who said they stopped taking the drug because
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Table 2 Cox regression analysis of the factors affecting adherence
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4 weeks 12 weeks 24 weeks
OR 95% ClI OR 95% ClI OR 95% Cl
Female 1.77 1.31-2.39 1.79 1.34-2.39 1.99 1.43-2.78
Newly diagnosed patients 1.99 1.49-2.66 2.26 1.69-3.02
Diagnostic status 1.19 1.00-1.42
GOLD stage 0.76 0.64-0.89 0.65 0.59-0.76 0.76 0.65-0.89
Routes of administration 0.63 0.48-0.83 0.63 0.49-0.79

OR, odds ratio; Cl, confidence interval; GOLD, Chronic Obstructive Lung Disease.

of remission accounted for the highest proportion among
newly diagnosed cases (25.5%) and previously diagnosed
cases (35.2%). In the newly diagnosed group, the proportion
of patients who named concerns about adverse effects as
the reason was higher than that in the previously diagnosed
group (13.6% vs. 1.85%, P=0.01). The proportion of
newly diagnosed patients who named concerns about drug
resistance was lower than that in the previously diagnosed
group (0.9% vs. 6.5%, P=0.000), as was the proportion who
stopped taking the drug after remission (25.4% wvs. 35.2%,
P=0.039) (Figure 3D).

In the time hierarchical analysis, except for the presence
of the abovementioned overall data differences, the
proportions of newly diagnosed patients who named poor
efficacy and inconvenience of treatment were higher in the
4th week than in the 12th week (27.2% vs. 17.9%, P=0.002
and 10.8% vs. 2.1%, P=0.000, respectively). The proportion
of newly diagnosed patients who named the inconvenience
of treatment in the 4th week was also higher than that in
the 24th week (10.8% wvs. 0, P<0.004). The proportion of
newly diagnosed patients who blamed remission was lower
in the 4th week (13.8%) than in the 12th week (32.9%) or
24th week (33.8%) (P=0.000) (Figure 3E). However, the
proportions of patients naming different options in the
previously diagnosed group was were not different between
time periods (Figure 3F).

Discussion

COPD is one of the leading causes of disability and
death among chronic diseases worldwide. Under optimal
self-management, the physiological and psychological
conditions of COPD patients can be improved. Medication
is an important aspect of the management of COPD. The
risk of death from COPD is significantly higher when
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pharmacologic management is not initiated or is not
sustained (12). Compared with patients with other major
chronic diseases, such as heart disease, hypertension, and
anxiety and depression, patients with COPD have a lower
medication possession rate (13). A study of 244 cases of
COPD showed that the rate of adherence to treatment with
inhaled corticosteroids combined with LABA was lower
than 23% (14). Although the methods and the standards
for the definition of adherence differ between studies, it is
not surprising that the adherence was low in our study. The
COPD patients in the Chongqing area of China had an
adherence rate less than 50% at the 12-week follow-up and
only 33.61% at the 24-week follow-up. Considering that
the data were based on self-evaluated survey results, the
patients might even have subjectively overestimated their
adherence rate (15).

Analysis using the Cox regression model showed that
sex, diagnostic status (newly diagnosed and previously
diagnosed), GOLD stage, and route of administration all
affected adherence. The probability of nonadherence in
female patients was 38.7% higher (HR =1.387) than that
in male patients, and female patients were more likely
to be nonadherent than male patients at all evaluation
time points. This result is similar to previous findings on
chronic respiratory diseases (6), suggesting that sex affects
adherence in COPD patients, and more attention needs to
be paid to sex differences.

Our study gives us the opportunity to distinguish for the
first time the differences in medication adherence between
newly diagnosed and previously diagnosed COPD patients.
The likelihood of nonadherence in newly diagnosed
COPD patients was more than 50% higher than that in the
previously diagnosed patients (HR =1.526). Nonadherence
tended to be observed more in the 12th and 24th weeks.
The main cause of nonadherence was stoppage after
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Figure 3 Causes of treatment non-adherence: No. 1 high cost of medication, No. 2 diminished treatment effectiveness with long-term use,
No. 3 poor self-efficacy, No. 4 relief of symptoms after short-term controlled medication use, No. 5 occurrence/fear of side effects, No. 6
difficulty obtaining medication, No. 7 inconvenience of treatment, No. 8 preference for oral medication, No. 9 other. (A) Comparison of
total self-reported causes of non-adherence between various age groups. (B) Comparison of total self-reported causes of non-adherence
between males and females. (C) Self-reported causes of non-adherence at each of the three follow-up phone calls and in total. (D)
Comparison of total self-reported causes of non-adherence between newly diagnosed patients and patients with a history of COPD. (E) Self-
reported causes of non-adherence at each of the three follow-up phone calls and in newly diagnosed patients. (F) Self-reported causes of
non-adherence at each of the three follow-up phone calls and in patients with a history of COPD. COPD, chronic obstructive pulmonary
disease.

remission, and the proportion of patients who named this as
a reason accounted for approximately 1/3 of all nonadherent
patients. We recommend strengthening the education of
COPD patients, especially newly diagnosed patients, and
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to inform patients that COPD is a chronic disease that
requires long-term management and that, after remission,
consultation with professional physicians instead of self-
evaluation is needed to decide when to stop medication.
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More measures should be taken to improve the education
of patients to avoid exacerbation events and other treatment
events.

Patients with high GOLD stages tended to be adherent
throughout the study period, and no significant difference
was observed in the mMRC dyspnea score between the
newly diagnosed and previously diagnosed patients.
Adherence in COPD patients has shown no significant
correlation with relief or the severity of symptoms (8). Not
only should the means of treatment and intervention meet
a certain standard, but also the burden (including pain and
the costs of intervention, such as money and energy) put
on patients by COPD treatments should be evaluated so
that the intervention has less of a negative effect than the
disease does. The cost-to-effectiveness ratio of the disease
management process should be comprehensively evaluated.

It is generally believed that a more complexity of drug
administration reduces medication adherence. For example,
a higher number of inhaler devices for delivering inhaled
COPD medications reduces adherence (16). In recent years,
manufacturers of drugs have tended to put a variety of
drugs into a single device while cutting down the number
of drug administrations from two times per day to one
time per day, thereby reducing the complexity of drug
administration. However, our results showed that the fewer
the routes of administration, the higher the likelihood of
nonadherence in the 4th and 24th weeks. According to our
understanding, in the short term (4 weeks), having more
routes of administration (e.g., symptomatic treatment such
as antitussive and expectorant treatment) more successfully
relieved the symptoms or enhanced the sense of ritual and
thus improved adherence. In the middle term (12 weeks),
patients tended to stop medication due to tradeoffs between
cost and effectiveness. In the long term (24 weeks), most
patients were satisfied with their symptom control and were
able to accept the costs considering the effectiveness of the
medication, while some patients had to comply with long-
term treatment due to relapse of symptoms after short-
term drug stoppage, even though they did not report the
temporary stoppage.

It is generally believed that the further the patient resides
from the hospital, the more difficult it is to obtain medical
resources, and the poorer the adherence. This study found
that patients who were lived over 80 km away from the
hospital were more inclined to nonadherence in the 4th
week, but this trend was not observed in the 12-week
follow-up. The primary goal of these patients in the initial
diagnosis was to clarify the diagnosis and then select the
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nearest medical facility that could treat them. This might
have been related to the limited service the patients could
receive from local medical facilities due to their low
capacity. Low service capacity remains a challenge for the
nearest medical facility to provide the continuous medical
treatment. In practice, some patients may even give up
treatment after the initial diagnosis of COPD. Therefore,
when developing management plans for patients who live
far from the hospital, especially for patients diagnosed
within the last 4 weeks, it is necessary to consider these
factors to enhance their adherence. At the same time, in
the health care system, cross-regional sharing of patient
information and communication between medical facilities
at all levels should be achieved to realize the whole-course
management of COPD.

The main purpose of this study was to further analyze
the main causes of nonadherence in COPD patients and
to lay the foundation for targeted interventions. The main
causes of nonadherence included remission of the disease,
economic factors, and poor efficacy. Nonadherence due
to disease remission accounted for nearly 1/3 of all-cause
nonadherence and was mainly concentrated in the 12th
and 24th weeks. First, adherence was analyzed based on
drug stoppage time. Due to the constraints of medical
insurance policies and inhaler devices, patients received
a l-month supply of conventional prescription drugs for
COPD at first in the clinic. Therefore, the supply should
have lasted through the 4-week follow-up. Some patients
might adhere to the medication simply to avoid wasting
the drugs because they still have some left. This might
lead to an overestimation of the adherence rate. Second,
adherence was analyzed from the perspective of causes of
nonadherence. Although no correlation between symptom
relief and medication adherence was found, we still found
that after clinical remission, patients tended to stop
medication due to the subjective feeling of improvement.
The questionnaires reflected the patients’ understanding of
COPD, their self-evaluation of the severity of their COPD,
and the need for treatment mainly based on indicators such
as symptoms and limitation of motion. There is no reliable
efficacy feedback mechanism to keep track of and maintain
medication adherence. In addition, due to the poor
understanding of the necessity of long-term medication for
chronic disease, COPD patients have a lower medication
possession rate than patients with other chronic diseases,
such as hypertension and heart diseases. Stronger patient
education may improve these conditions. Although there
are no studies on the impact of education on the adherence
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in COPD patients, a Canadian study (17) has shown that
individualized education can promote the use of medications
in COPD patients. The education of outpatients has not
been fully implemented in most hospitals in China due to
restrictions by influencing factors such as clinic size and the
time of the visit. Therefore, strengthening the necessary
patient education may alleviate the high nonadherence rate
in this region.

Economic factors were the second leading cause of
nonadherence, including the cost-to-effectiveness ratio
of self-management of COPD, as mentioned above,
and the actual drug expenditure. The average per capita
income in Chongqing is 6,106 yuan/month (approximately
863 dollars), and the per capita income after retirement
decreases to less than 3,000 yuan/month (approximately
424 dollars). Therefore, retired COPD patients are more
sensitive to the medication costs. The average monthly
medication expense of COPD patients is approximately
400 yuan (approximately 57 dollars), accounting for 13.3%
of the postretirement income, and 91% of COPD patients
in Chongqing are covered by health insurance. After
reimbursement, the actual monthly average expenditure
on medication is approximately 162 yuan (23 dollars),
accounting for 5.4% of postretirement income. It can be
expected that the proportions of nonadherent patients
due to economic factors will be higher in patients with
low income or without medical insurance. Increasing
postretirement income, lowering drug prices, and
optimizing health care strategies can help solve this
problem.

Poor efficacy was the third leading cause of nonadherence.
The meaning of efficacy here is significantly different from
the meaning of clinical efficacy in routine clinical studies.
The indicators for evaluating traditional clinical efficacy
mainly include pulmonary function indices, quality of life
based on patient-reported outcomes, number of acute
exacerbations, death, etc. The efficacy in this study better
reflects whether the degree of relief of symptoms, including
the limitation of motion, met the patient’s expectations
after receiving the treatment. In the >70-year-old group,
the proportion of patients who stopped medication due
to poor efficacy was lower than that in the <50-year-old
group. Since the patients younger than 50 years old were
still working, they might simply have chosen the option of
poor efficacy because the desired efficacy was not achieved
because they stopped taking the drug to avoid the negative
effects of long-term medications on their careers.

The that the proportion of patients who named
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inconvenience as the reason for treatment nonadherence
increased with age among patients aged <70 years might be
related to factors such as a decreasing ability to move and a
decreasing ability to operate the inhaler device. However,
this proportion decreased in patients aged >70. Previous
studies showed that in elderly people, a higher degree
of self-reliance was associated with poorer medication
adherence (18). This might suggest that compared with
other elderly patients, self-reliance was poorer in our
patients aged >70 years. However, their younger relatives
helped them get the medicine home, brought them to the
follow-up, and supervised their taking of medicine on time,
thus reducing the occurrence of drug stoppage due to the
inconvenience of treatment. Our study also found that
the occurrence of drug stoppage due to inconvenience of
treatment was the highest in the 4th week, suggesting that
it would increase the adherence within 4 weeks for newly
diagnosed patients if this issue could be addressed.

According to the subgroup analysis of the diagnostic
status, the overall adherence in newly diagnosed patients
was poorer than that in previously diagnosed patients. The
former had lower acceptance of the treatment expense,
higher expectations about its efficacy, and more concerns
about the side effects, suggesting that strengthening the
COPD-related education for newly diagnosed patients
before treatment is conducive to improving adherence.

Negative emotions such as depression may be related
to COPD patients’ non-compliance. A logistic regression
analysis showed that depression was independently
associated with non-compliance (19). In addition, indicators
including pulmonary rehabilitation and health-related
quality of life might also be related to non-compliance.
Because this study is a prospective design, the main goal is
to achieve the causes of non-compliance. For example by
telephone interviews it’s very difficult to obtain relatively
scientific data about quality of life and recurrence rate. We
have to give up the collection of these data in the research
design, and we look forward to improving it in more
research.

Conclusions

COPD patients in Chongqing had poor adherence to
medication, with an adherence rate of 33.61% at the
24-week follow-up. Nonadherent patients tended to be
female, newly diagnosed patients, patients with mild GOLD
stage, and patients with fewer routes of administration. The
leading causes of nonadherence were disease remission,
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economic factors, and poor efficacy.

Our results suggest that adherence is not an all-or-none
phenomenon but rather a series of dynamic behaviors. At
different time points, the patient’s demands, satisfaction
levels, and commitment to disease management (target)
also differ. Therefore, in addition to balancing medical
measures, meeting the needs of patients at different time
points is critical to improving adherence.

The results of this study suggest that adherence can
be improved by expanding the capacity and accessibility
of medical clinics, detecting early those patients with a
high risk of nonadherence, finding the specific causes
of nonadherence in individual patients and conducting
targeted interventions, and improving the convenience and
accessibility of treatment.
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