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Abstract

Background: Treatment non-adherence is a challenge to achieve asthma control.
However, few prospective studies were done for exploring asthma patient adherence
in real world.

Objectives: To evaluate treatment adherence and causes of non-adherence in a large
asthma Chinese population. To analyze newly-diagnosed patients’ adherence first time.

Methods: About 1582 asthma patients’ data were collected from 12 study centers in
China from February, 2012 to October, 2012. Disease and treatment information of
subjects were collected were at first clinic visit, at 4, 12, and 24 weeks after that,
follow-up phone calls were carried out for recording subjects’ treatment adherence
based on their self-reports. Subjects who reported non-adherence were additionally
asked to choose the primary non-adherence cause from a list of nine potential causes.

Results: Treatment adherence rate of all subjects markedly decreased from 83.3% at
week 4 to 42.0% at week 24 after the first clinic visit. Significantly, at week 24, good
treatment adherence rate in newly-diagnosed patients was lower than those patients
with asthma history (22.9% vs. 63.9%, P< .001). Newly-diagnosed patients were
three times more likely to become non-adherence than those patients with asthma
history. Female patients had lower treatment adherence rate than male patients
(38.3% vs. 45.6%, P5 .006). Subjects in 30-39 year age group had the worst treat-
ment adherence (27.3%). The most commonly chosen cause for non-adherence was
“relief of symptoms after short-term controller medication use” (43.8%).

Conclusions: Asthma patients’ treatment adherence could be improved by
improving patient education, doctor/patient partnership, and level of medical service
in Chinese population.
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1 | INTRODUCTION

Asthma is a common chronic respiratory disease, affecting
more than 300 million people in the world.1 With best
evidence-based care, the majority of asthma patients can
obtain satisfactory clinical benefit.2 However, control of
asthma is not achieved in many patients, particularly in the
Asia-Pacific region. The Asthma Insights and Reality in
Asia-Pacific Phase 2 (AIRIAP2) study indicates only 2.9%
patients in that region achieve asthma control.3

Although there are many elements involved in good con-
trol of asthma, treatment adherence is perhaps the most
important.1 Improving treatment adherence in asthma
patients is of significant value in improving asthma control,4

reducing mortality,5 and maximizing the utility of health
resources.6 However, developing and implementing effective
approaches to improve treatment adherence is challenging
and requires long-term commitment from health care
providers.

Treatment adherence rate in asthma patients ranges from
30% to 70%. The reported levels of adherence can be
affected by a variety of factors, including location, study
methods, and study periods.7 A study including more than
5500 patients indicated that in the United States only 22.2%
asthma patients complied with treatment in a 1-year period.8

In developing countries, treatment adherence is even lower.7

The World Health Organization (WHO) proposed five inter-
acting dimensions affecting adherence: social and economic
factors; health care team and system-related factors;
condition-related factors; therapy-related factors; and patient-
related factors.7 Causes for treatment non-adherence are very
complex and vary according to country and patients’ cultural
backgrounds. Health care providers must understand the
main causes for treatment non-adherence in order to provide
specific interventions.

So we designed this study to investigate treatment adher-
ence and causes for non-adherence in asthma patients in
Chongqing, a major city in Southwest China. Especially,
which was focus on newly-diagnosed patients’ adherence
behaviors first time. This is the first large scale study
addressing this issue in the Chinese population.

2 | METHODS

2.1 | Study design

This was a 24-week, prospective, telephone follow-up study
conducted at 12 hospitals in Chongqing from February to
October, 2012. This study included one clinic visit and three
follow-up telephone calls, one each at 4, 12, and 24 weeks
after the clinic visit. Information on gender, age, history of
asthma diagnosis, and asthma control level were collected
during the clinic visit. Self-reports on treatment adherence
were collected during the follow-up phone calls, in which
the details of physician prescription and actually using
asthma medication (controller medication) were collected.
Investigator calculated the ratio of actually using medication
to expected medication consumption. For subjects under the
age of 18, some reports were made by parents or guardians,
and some reports were made by subject and parent/guardian
together. Those patients reporting non-adherence were asked
to choose one reason for their non-adherence from of list of
nine potential reasons (see below). Once a patient reported
non adherence, he or she received no further follow-up calls.
A schematic representation of the study design is shown in
Figure 1. This study was approved by the Medical Ethics
Committee of Xinqiao Hospital at the Third Military Medical
University. All patients, or, in the case of pediatric patients,
parents, or guardians, gave written informed consent (Regis-
tration No:ChiCTR-OCH-12002744).

2.2 | Patients and measurements

Patients with a diagnosis of asthma and with the recommen-
dation to use prescribed asthma “Controllers” (as defined
by The Society of Paediatrics, Respiratory Diseases
Subspecialty Group and the Chinese Medical Association
Society of Respiratory Diseases Asthma Subspecialty Group)
were consecutively recruited for this study. All recruited
patients had been prescribed “controller” to control their
symptoms, such as inhaled corticosteroids; a small number,
primarily children, had also been prescribed anti-leukotriene
as following doctor’s advice in a short time. There was no
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limitation on gender or age. About 1922 eligible subjects
were identified. And 334 were not included in the study due
to refusal and 6 were excluded due to loss of data, leaving a
total of 1582 subjects analyzed.

2.2.1 | Definition of treatment adherence

Adherence with medicine treatment was defined as a ratio of
actual medication consumption to expected medication con-
sumption in a specific time range before follow-up calls. The
specific time ranges were 2 weeks before the week 4 call,
4 weeks before the week 12 call and 4 weeks before the
week 24 call. Good adherence was defined to the rate
between �80% and <120%. Patients not meeting this defini-
tion of adherence with drug treatment were considered non-
adherent.

2.3 | Causes for non-adherence

We defined nine potential causes for non-adherence, based
on the WHO proposal,7 previous studies,9 and the authors’
clinical experience: (1) high cost of medication, (2) dimin-
ished treatment effectiveness with long-term use, (3) poor
self-efficacy, (4) relief of symptoms after short-term control-
ler medication use, (5) occurrence/fear of side effects, (6) dif-
ficulty obtaining medication, (7) inconvenience of treatment,
(8) preference for oral medication, and (9) other. We chose
these causes in part because they are based on factors that
can be addressed or changed, unlike inherent characteristics
such as age or gender.

2.4 | Statistical analysis

Study data were managed using a clinical study database sys-
tem at the center for Chronic Airway Disease Management,
Department of Respiratory Diseases, Xinqiao Hospital.
Active Server Page (ASP) was used to establish input inter-
face and MySQL (a name of a relational database manage-
ment system) database was used for recording. A Cox
regression model was used in the analysis of the time to non-
adherence. Chi-square test was used for comparison of pro-
portions (adherence between different age groups, causes of
non-adherence between different gender, time, diagnosis, age
groups). Statistical significance was defined as a two-tailed P
value of less than .05 by the use of software-assisted analysis
of SPSS 12.

3 | RESULTS

3.1 | Subject characteristics

Of the 1922 eligible subjects identified, 334 were not
included in the study due to refusal and six were excluded
from the study due to loss of data, leaving 1582 participating
subjects to be analyzed. About 728 of these subjects were
men. The mean age was 40.926 20.25 years old. About 848
participants were first diagnosed with asthma at the clinic
visit which they joined this study. Table 1 shows patients’
clinical characteristics.

3.2 | Treatment adherence

The results of this study revealed several factors that affect
treatment adherence in asthma patients in west China. As
shown in Figure 2A, treatment adherence of study subjects
gradually decreased with prolongation of treatment from
83.3% at week 4 to 41.9% at week 24. Disease duration had
a significant impact on adherence. Only 22.9% of newly
diagnosed patients reported good treatment adherence at
week 24 compared with 63.9% of patients with a history of
asthma (P< .001). Cox regression analysis showed that
newly diagnosed asthma patients were 3 times more likely to
stop using their medication than patients with a history of
asthma. Age was another important factor. At week 24, treat-
ment adherence was particularly low among subjects young
or middle age people. Treatment adherence in patients 30-39
old years was lower compared with the all other age groups
except 20-29 old years (Figure 2B).Also, adherence among
subjects aged 20-29 years was low as well, with significant
differences when compared with subjects under 20 years of
age (P< .001) and subjects 40-49 years of age (P5 .011).
Gender also played a role. Treatment adherence in female
patients was significantly lower than male patients (38.8%
vs. 45.6%, P5 .006) at week 24.
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FIGURE 1 Study design. The schematic shows study
design and numbers of subjects evaluated at the clinic visit and
in the three subsequent follow-up telephone calls
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3.3 | Causes for non-adherence

Subjects reporting non-adherence were asked to choose the
most relevant cause from a list of nine possible causes, as
described in the Methods section. Overall the most fre-
quently chosen cause was “relief of symptoms after short
term controller medication use” (43.8%; Figure 3A). The
next most frequently chosen cause was “poor self-efficacy”
(14.8%), followed by “high cost of medication” (12.8%).
Comparing frequencies at week 4, week 12 and week 24
showed that with prolongation of treatment the frequency of
choosing “high cost of medication” and “poor self-efficacy”
decreased, while frequency of choosing “difficulty obtaining
medication” increased. While “relief of symptoms after short
term controller medication use” was the most frequently
chosen cause of non-adherence among both newly diagnosed
asthma patients and those with history of asthma, there were
significant differences between these groups in regard to
other causes. “Poor self-efficacy” was chosen significantly
more frequently by newly diagnosed patients (P5 .007),
while “diminished treatment effectiveness with long-term
use” was chosen more frequently by those with a history of

asthma (P< .001; Figure 3B). Comparing responses from
male and female subjects showed that male patients were sig-
nificantly more likely to choose “difficulty obtaining medica-
tion” (P5 .002) and “preference for oral medication”
(P5 .004) compared with female patients (Figure 3C).
Responses also varied with age (Figure 3D). “High cost of
medication” was more frequently chosen as the cause of
treatment non-adherence by subjects aged 50 and older com-
pared with younger subjects (P5 .019). “Diminished treat-
ment effectiveness with long-term use” was more frequently
chosen by subjects under 20 years old compared with older
subjects (P< .05), and less frequently chosen by subjects
aged 50 and older compared with those aged 20-39
(P< .05).

4 | DISCUSSION

The results of this study show that, despite possible over esti-
mation due to self-reporting, the level of treatment adherence
in asthma patients in Chongqing, China is low, which is
nearly 40% in the end of 24 week. It is noteworthy that

TABLE 1 Patient characteristics

Total Newly diagnosed History of asthma

Gender, females/males 854/728 467/381 387/347

Age, years (range) 45 (5-87) 47 (5-87) 42 (5-83)

Asthma control

Well controlled, n (%) 99 (6.3%) 12 (1.4%) 87 (11.8%)

Partly controlled, n (%) 429 (27.1%) 54 (6.4%) 375 (51.1%)

Uncontrolled, n (%) 1054 (66.6%) 782 (92.2%) 272 (37.1%)
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FIGURE 2 Effect of subject characteristics on treatment adherence. (A) Self-reported adherence of all subjects (total), newly
diagnosed patients and patients with history of asthma. HR, hazard ratio. (B) Self-reported adherence of subjects at week 24 by age.
*P< .01; **P< .001
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newly diagnosed patients were with lower treatment adher-
ence and were three times more likely to stop using their
medication than patients with a history of asthma. This inter-
esting result has not been reported before. Existing reports
usually were focus on the patients with a history of asthma,
not newly diagnosed patients. Therefore, maybe treatment
adherence was been overestimated in most studies reported.
Understanding these newly diagnosis patients’ adherence
behaviors and designed a special asthma management plan
based on their characteristics may help then more. There are
some similar findings such as treatment adherence in male
patients is slightly higher than that in female patients which
have been reported by Bender et al.8 And we also find that
older adults have better adherence than younger adults.8,10-12

Although, Cruz et al., found that there were no difference in
treatment adherence between different age groups.13 These
conflicting results may be related to differences in the social
environments of the various study populations. Treatment
adherence is unlikely to be completely the individual’s
choice, but rather is probably the comprehensive outcome of
interaction between social and environmental factors and per-
sonal choice.

Based on the self-reported feedback from the subjects in
this study, the most common cause of treatment non-

adherence in asthma patients in Chongqing is “relief of
symptoms after short-term controller medication use,” with
nearly 44% of the study subjects choosing that as the primary
cause of no-adherence. “High cost of medication,” previ-
ously assumed by most Chinese doctors to be the major rea-
son for non-adherence,9 was only the third most common
cause in this study population, chosen by approximately 13%
of the subjects, lower than the 14.8% of the study subjects
who identified “poor self-efficacy” as the cause of their non-
adherence.

The fact that many asthma patients discontinue treatment
because they experience relief of symptoms after short-term
use of controller medication that may reflect the influence of
variable asthma symptoms and deviation of patients’ treat-
ment expectations on patient adherence. With improving
symptoms, some asthma patients may begin to doubt the
original diagnosis of asthma and the value of regular treat-
ment. Unfortunately, patient self-assessment of asthma
symptoms is not always correct.14 In addition, poor commu-
nication between doctors and patients in China may aggra-
vate this phenomenon.15 Poor doctor–patient communication
and incomplete understanding of asthma as a chronic disease
may also explain why some asthma patients discontinue
treatment because of a feeling of low self-efficacy. There are

FIGURE 3 Causes of treatment non-adherence. (A) Self-reported causes of non-adherence at each of the three follow-up phone
calls and in total. (B) Comparison of total self-reported causes of non-adherence between newly diagnosed patients and patients
with a history of asthma. (C) Comparison of total self-reported causes of non-adherence betweenmales and females. (D) Compari-
son of total self-reported causes of non-adherence between various age groups. *P< .05, compared with all other groups. 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-termmedication 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
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many ways to improve the doctor–patient relationship. For
health care providers, an asthma management team which
was consist of physicians, nurses, and other health actors,
should be constructed in China. An evidence-based and prac-
tical asthma follow-up project is needed to be designed and
to be performed in rooting clinical practice. Especially, the
details of every health actor’s role, the content of asthma
patient education are required to clarify. Reasons for asthma
patients choosing to discontinue treatment because of high
cost of medication probably have less to do with the doctor–
patient relationship and more to do with medical insurance
practices and the state of the economy. About 2013, the
annual disposable income of residents in Chongqing was
about 25,216 Yuan (RMB) (about 4000 dollars),16 while the
direct annual cost of maintenance therapy for a typical
asthma patient is about 3102 Yuan (about 492 dollars),17

accounting for 12.3% of disposable income. For patients sup-
ported by medical insurance (about 91% of the population in
Chongqing are covered by basic medical insurance), personal
cost is about 1260 Yuan (about 200 dollars)16 (Personal cost
were calculated based on government-run insurance
scheme.), accounting for 6.6% of disposable income. Better
medical insurance support, cheaper drugs, or higher income
would be needed to address this issue.

Our results suggest areas for improvement in patient edu-
cation. “Relief of symptoms after short-term medication use”
was the most commonly chosen cause for non-adherence,
regardless of age, gender, disease duration, or treatment
duration. To lower the frequency of non-adherence for this
cause, all asthma patients should be educated on the benefits
and risks of asthma treatment, and on ways to deal with the
risks. Because “poor self-efficacy” was more frequently cho-
sen as the cause of non-adherence by newly diagnosed
patients, more effort should be made to teach newly diag-
nosed patients how to face unsatisfactory treatment efficacy
and how to assess symptoms of asthma. And because
“diminished treatment effect with long-term use” was more
frequently chosen by patients under 20 years of age with a
history of asthma, that issue should be routinely addressed
with that patient population. However, because the cause for
treatment non-adherence for some of the subjects in the less
than 20 year group was actually chosen by adult parents or
guardians, and because over all adherence among pediatric
subjects is probably heavily influenced by adult parents or
guardians, data from younger age groups need further analy-
sis in the future. Our results also suggest areas for improve-
ment in medical service. Strengthening communication and
partnership between doctors and patients should decrease
non-adherence due to almost all the causes considered in our
study. Patients should feel comfortable asking help from
medical service providers whenever they have questions or
face challenges with their treatment regime. Development of

new medications that are less expensive, easier to use, and
have fewer side effects would also be beneficial.

5 | CONCLUSIONS

Our results show that treatment adherence among asthma
patients in Chongqing is low, particularly among newly
diagnosed patients. The most commonly reported cause of
non-adherence was “relief of symptoms after short-term con-
troller medication use,” followed by “poor self-efficacy” and
“high cost of medication.” These findings suggest that treat-
ment adherence could be improved in this population by
improving patient education, doctor/patient partnership and
level of medical service.
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