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Abstract

Background Effective management of chronic respiratory diseases (CRDs) is critical, and community pharmacists
play a key role. This study evaluates pharmacists' knowledge, attitude, technology use and patient education in CRDs
management across various regions in China.

Methods This cross-sectional study conducted a survey of pharmacists across nine provinces and two municipalities
in China from January to September 2024, using a stratified convenience sampling method based on regional GDP.

A total of 733 questionnaires were distributed through online platforms and pharmacy networks, yielding 699 valid
responses, resulting in a response rate of 95.4%.

Results 61.5% of pharmacists correctly answering 5 or fewer questions on knowledge-related topics. Additionally,
68.1% of the pharmacists demonstrated an accuracy rate of less than 50% in COPD-related questions, and 58.7% had
an accuracy rate below 50% in asthma-related questions. Pharmacists in developed regions showed higher scores in
knowledge, attitude, and patient education compared to those in underdeveloped areas (P < 0.05). Higher education
and professional certifications were associated with better scores (P <0.05). Frequent CRDs patient management and
positive attitudes enhanced technology use, while longer working hours were linked to lower technology use and
patient education scores (P < 0.05). Higher knowledge and attitude scores were significantly associated with better
patient education (P < 0.05).

Conclusion Community pharmacists display significant knowledge gaps in managing CRDs, particularly COPD and
asthma. Developed regions, higher education, certification, and frequent CRDs management correlate with better
scores. These findings highlight the need for ongoing education and improved working conditions to strengthen
pharmacists'roles in CRDs management, aligning with the Healthy China initiative.
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Introduction

Chronic Respiratory Diseases (CRDs) encompass chronic
conditions that affect the airways and lungs, marked by
sustained airway inflammation and airflow obstruction,
resulting in breathing difficulties [1, 2]. Common exam-
ples of CRDs include chronic obstructive pulmonary
disease (COPD), asthma, pulmonary fibrosis, and bron-
chiectasis [3, 4]. CRDs have emerged as a growing global
public health concern, imposing substantial burdens on
individual health and exerting significant social and eco-
nomic impacts, especially in countries and regions facing
accelerated aging and urbanization [5, 6].

Patient education is widely acknowledged as a critical
factor in the effective management of CRDs. Effective
patient education should encompass essential informa-
tion about the disease, recognition of warning signs and
symptoms, an understanding of pathophysiology, and
appropriate treatment options [7]. The China Pulmonary
Health Study (CPHS), a large-scale nationwide epide-
miological survey, found that the prevalence of COPD
among adults aged 40 years and older in China is 13.6%,
while the awareness rate remains as low as 2.6%. Addi-
tionally, the study showed that the prevalence of asthma
among adults aged 20 years and older is 4.2%, but less
than one-third of these patients had been diagnosed by
a physician [8, 9]. A study across three low- and middle-
income countries showed that 95.3% of COPD patients
had not been previously diagnosed [10]. In a study of
1,448 respondents, two-thirds reported a clear lack of
information and resources regarding pulmonary fibrosis
at diagnosis. Over half of respondents reported insuf-
ficient understanding of treatment options, the role of
supplemental oxygen, pulmonary rehabilitation, and
transplantation [11]. Moreover, patient education and
collaboration with healthcare providers in implement-
ing treatment plans are crucial for the effective manage-
ment of bronchiectasis. Collaboration between primary
and secondary care providers in developing personal-
ized treatment plans is essential for optimizing care and
delaying the progression of bronchiectasis [12]. Addition-
ally, the BREATHE study, conducted across 10 countries
in the Middle East and North Africa region, revealed low
levels of disease awareness and low treatment expecta-
tions among COPD patients, underscoring the need for
improved patient education and communication between
patients and healthcare providers [13]. Several random-
ized controlled trials have demonstrated that pharmacy-
led patient education significantly improves treatment
outcomes, particularly by enhancing COPD knowledge,
increasing medication adherence, improving quality of
life, and reducing hospitalization and emergency visit
rates [14, 15]. A study in Australia found that community
pharmacy management of COPD significantly improved
inhaler use, vaccination rates, adherence to COPD action
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plans, and COPD knowledge, while effectively reduc-
ing acute exacerbation rates [16]. A nationwide study in
Belgium demonstrated that community pharmacist con-
sultations effectively improved medication adherence
and asthma control in real-world settings [17]. A study
in Japan found that collaborative management between
pharmacists and physicians prevented idiopathic pulmo-
nary fibrosis outpatients from discontinuing pirfenidone
treatment [18].

In summary, out-of-hospital management encompasses
services and technologies, including patient education,
medication guidance, disease monitoring, and rehabili-
tation training. Although these services are essential for
managing CRDs, they encounter significant challenges,
primarily because CRDs are not included in national
basic public health services. Community healthcare insti-
tutions often face difficulties in screening and providing
medication guidance. Furthermore, patients with CRDs
frequently have multiple comorbidities, which increases
the risk of drug interactions [19, 20]. The significance of
pharmacists in managing drug interactions and provid-
ing medication guidance within hospitals has not been
adequately acknowledged, and their role in out-of-hospi-
tal settings is even more challenging to implement. This
situation exacerbates the challenges of medication man-
agement for patients with CRDs, resulting in increased
medication risks outside hospital settings. According to
the Annual Data of Drug Supervision and Administra-
tion Statistics (2023) published by the National Medical
Products Administration (NMPA), the total number of
pharmacies in China reached 666,960 by the end of 2023
(https://www.nmpa.gov.cn/). However, there is a notable
shortage of pharmacists nationwide, coupled with high
turnover rates, particularly among community-based
pharmacists. Additionally, the pharmacist-to-population
ratio remains relatively low [21, 22]. As of July 31, 2024,
the CRDs program had only been implemented in 144
pharmacies nationwide, highlighting the inadequacy
of the current CRDs training system to meet the needs
of CRDs patients. In China, community pharmacists
undergo formal education and training, typically requir-
ing a degree in pharmacy and passing the national licens-
ing exam. Continuing education is also mandatory to
maintain their professional qualifications [23]. However,
their scope of practice is generally limited. Community
pharmacists do not perform lung function tests, as these
require specialized equipment and are usually conducted
by respiratory specialists. They also cannot prescribe
medications directly, except in certain collaborative set-
tings with doctors. Their main roles involve medication
management, patient counseling, and health education.
Pharmacists provide medication advice, monitor out-
comes, and offer lifestyle guidance to improve patient
health. Therefore, this study provides a comprehensive
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evaluation of pharmacists’ knowledge, attitudes, technol-
ogy use, and patient education (KATP) to address criti-
cal gaps in CRDs management. By identifying key factors
that influence pharmacists’ performance, the study estab-
lishes a solid foundation for developing targeted training
programs and policy interventions. These findings are
crucial for enhancing the quality of CRDs management
in China, improving patient outcomes, and ultimately
alleviating the burden of chronic respiratory diseases on
the healthcare system.

Methods

Study design and participants

This study employed a cross-sectional design for data
collection. A cross-sectional design is an observational
research method that aims to collect data on the cur-
rent status of study participants by conducting surveys or
measurements at a specific point in time. The study was
conducted from January to September 2024 across mul-
tiple provinces and municipalities in China, including
Yunnan, Hunan, Hubei, Shaanxi, Zhejiang, Guangdong,
Sichuan, Jiangsu, Shandong, Chongqing, and Shanghai.
This study employed a stratified convenience sampling
method to recruit pharmacists. Using GDP data from
the National Bureau of Statistics of China (http://www
.stats.gov.cn/), regions were classified as either devel-
oped or underdeveloped by comparing their per capita
GDP with the national average. Regions with a per cap-
ita GDP above the national average were categorized as
developed, while those below were classified as under-
developed. Pharmacy locations were then categorized
accordingly to ensure representation across regions with
different levels of economic development and healthcare
practices. The sample size was determined based on a
minimum of ten times the total number of questionnaire
items, a target response rate of 90%, and the feasibility
of reaching pharmacists in the selected provinces and
municipalities. Invitations to participate in the survey,

A

Total questionnaires distributed (N=733)
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including unique QR codes for accessing the online ques-
tionnaire, were distributed through various pharmacy
professional networks and associations. The QR codes
provided direct access to the survey hosted on a secure
online platform, allowing participants to complete the
questionnaire at their convenience. The use of these net-
works and the online platform streamlined the data col-
lection process and ensured that the researchers could
obtain data in a timely and widespread manner. Phar-
macists who did not respond to the survey invitation,
submitted duplicate responses, or failed to complete all
items on the questionnaire were excluded from the analy-
sis. A total of 733 questionnaires were distributed, and
699 valid responses were collected, yielding a response
rate of 95.4% (Fig. 1).

Study instruments

Following a comprehensive review of relevant literature,
the current questionnaire was developed, as shown in the
supplementary materials. The questionnaire comprises
five sections: demographic information, knowledge of
CRDs (10 items, sourced from question banks of prac-
ticing physicians and pharmacists and covering issues
related to the diagnosis and treatment of CRDs such as
COPD and asthma, including 6 questions on COPD, 2
questions on asthma, and 1 question each on bronchiec-
tasis and chronic bronchitis), attitudes toward these dis-
eases (14 items, addressing various factors related to the
impact of chronic airway diseases on treatment outcomes
and the level of agreement with these factors), the use of
technology in disease management (6 items, focusing on
the use of electronic health records, online resources, or
mobile applications in patient management), and patient
education (40 items, including activities such as provid-
ing counseling on medication adherence, offering disease
management information, and utilizing educational tools
like pamphlets or videos). The total knowledge score was
calculated by summing the scores of correct answers,

B

Exclusion:

1: Duplicate submissions (N=9)
2: Incomplete questionnaires (N=25)

Valid questionnaires (N=699)

Fig. 1 A: Study flowchart; B: Geographic distribution of included community pharmacists across Chinese provinces
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with a maximum possible score of 10. In the 14-item atti-
tude section, pharmacists assessed the effectiveness of
interventions for patients with chronic respiratory dis-
eases, using a scale ranging from “strongly disagree” to
“strongly agree” Only responses of “strongly agree” or
“agree” were assigned 1 point, while all other responses
received 0 points. The score for technology use was based
on whether pharmacists were aware of or utilized new
techniques or methods, with each technology or method
assigned 1 point. The patient education score was derived
from four multiple-choice questions regarding patient
feedback, common patient needs, the use of tools to
promote patient learning, and ensuring patients under-
stand and adhere to medication usage and timing. Each
selected option received 1 point, and the total score was
calculated by summing all responses. The face and con-
tent validity of the questionnaire were assessed by a panel
of experts, including two pulmonologists, one general
internist, and two pharmacists. A pilot test involving 20
pharmacists from various regions in Hunan Province was
conducted to evaluate the clarity, relevance, and comple-
tion time of the questionnaire. Data from the pilot test
were excluded from the final analysis. The internal con-
sistency of the four scales was evaluated using Cronbach’s
alpha: 0.62 for knowledge, 0.95 for attitudes, 0.78 for
technology use, and 0.77 for patient education.

Statistical analysis

The statistical analysis was performed using SPSS version
25 (IBM Corp., Armonk, NY). Descriptive statistics for
continuous variables are presented as means and stan-
dard deviations, and categorical variables are presented
as frequencies and percentages. For comparisons of
continuous variables between two groups, an indepen-
dent samples t-test was used; for comparisons among
multiple groups, one-way analysis of variance (ANOVA)
was applied. All p-values are clearly associated with
the respective statistical tests (e.g., t-test or ANOVA).
For comparisons between developed and underdevel-
oped regions, independent samples t-tests were first
conducted, and if necessary, post hoc analyses (such as
Tukey’s HSD test) were performed to further examine
group differences. Additionally, potential confounding
factors (e.g., age, sex) were considered during the analy-
sis and adjusted for in multivariable analysis. Non-para-
metric tests were used to assess the relationship between
continuous independent variables (KATP scores) and
socio-demographic variables. Variables with P<0.05 in
bivariate analysis were included as independent variables
in the multivariable linear regression model to explore
factors associated with KATP scores. The assumptions
of multiple linear regression, including homoscedasticity,
absence of multicollinearity, no significant outliers, nor-
mal distribution of residuals, and residual independence,
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were all met. Multicollinearity was assessed using vari-
ance inflation factors and the VIF analysis showed: Model
1: VIF ranged from 1.101 to 2.314 (mean: 1.363). Model
2: VIF was 1.017 throughout (mean: 1.017). Model 3: VIF
ranged from 1.016 to 2.292 (mean: 1.407). Model 4: VIF
ranged from 1.024 to 1.125 (mean: 1.066). No VIF values
exceeded 10, indicating no significant multicollinearity.
The normality and independence of residuals were evalu-
ated through graphical analysis and statistical tests. A
two-tailed P-value of less than 0.05 was considered statis-
tically significant.

Results

Sociodemographic and other characteristics of the
participants

The analysis revealed that the median age of participating
community pharmacists was 38 years, with 91.3% being
female. Additionally, 87.1% of the pharmacists possessed
at least a college-level education, whereas 10.9% did not
hold professional qualification certificates. Of particular
note, 34.8% of pharmacies were situated in less developed
regions. Additionally, 70.3% of the community pharma-
cists had more than 5 years of work experience, 80.4%
work more than 8 h on weekdays, and 66.2% handled
more than 10 CRDs patients daily (Table 1).

Description of the KATP scores

The median knowledge score among pharmacists was 5
out of 10, with 61.5% scoring 5 or below. Additionally,
68.1% of pharmacists scored below 50% accuracy on the
6 COPD-related questions, and 58.7% scored below 50%
on the 2 asthma-related questions, as shown in Fig. 2.
The median score for pharmacists’ attitudes was 5 (range:
0-14). The median score for technology use was 5 (range:
0-6). The median score for patient education was 20
(range: 5-38).

Bivariate analysis of the KATP scores

The results showed that pharmacists with a high school
or vocational education scored significantly lower than
those with higher education levels (P=0.011). Pharma-
cists holding dual certifications achieved the highest
scores (P=0.016). Those working in developed regions
had significantly higher scores than those in less devel-
oped regions (P<0.001). Additionally, pharmacists work-
ing fewer than 8 h on weekdays scored higher than those
working 8 h or more (P=0.002). However, there were no
significant differences in knowledge scores based on gen-
der, the number of CRDs patients managed daily, or years
of work experience. The analysis of pharmacists’ atti-
tudes revealed significant differences based on the loca-
tion of the pharmacy. Pharmacists working in developed
regions had significantly higher attitude scores compared
to those in less developed regions (P=0.009). However,
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Table 1 Characteristics of community pharmacists
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Characteristics

Total (N=699)

Gender
Female, % 91.3
Male, % 8.7
Age, years 38(33,43)
Education level
High school/vocational school and below, % 129
College diploma, % 61.5
Bachelor's degree and above, % 256
Type of professional certification
Traditional Chinese Medicines-Licensed pharmacist, % 389
Western Medicine-Licensed pharmacist, % 333
Both obtained two licenses, % 16.9
Neither obtained licenses, % 10.9
Location of pharmacy
Developed region, % 65.2
Less developed regions, % 348
Number of chronic respiratory diseases patients managed daily
<10, % 571
>10, % 429
Average working hours on weekdays
<8h, % 19.6
>8h,% 804
Years of work experience
<5 years, % 29.8
>5 years, % 70.2
A 25.0% B 100.0%
T om02u L
20.0% | " 80.0% o
) | Ilﬁ.}/u 2 70.0% o
ﬁ 15.0% 12.4% 12.6% E 60.0%
§ | [ § 50.0%
5 10.0% 5 40.0%
~ | 6.7% [ 5% B 30.0%
5.0% | . I | | | I I 2o, 20.0%
ol 2 W | i
Lo 12 3 4 6 9 10 COPD Asthma

Number of correct questions

Community pharmacists with an error rate >50%

Fig.2 (A) Number of correct questions by community pharmacists; (B) Community pharmacists with an error rate of 50% or higher in different categories

of questions

no significant differences were observed in attitude
scores based on gender, education level, type of profes-
sional certification, the number of CRDs patients man-
aged daily, working hours on weekdays, or years of work
experience. The analysis of technology use among phar-
macists revealed pharmacists with a bachelor’s degree or
higher had significantly higher scores compared to those
with lower education levels (P=0.010). Those working in
less developed regions scored higher than those in devel-
oped regions (P<0.001). Pharmacists managing 10 or
more CRDs patients daily had higher scores than those
managing fewer (P=0.032). Additionally, pharmacists

working fewer than 8 h on weekdays had higher scores
compared to those working 8 h or more (P<0.001). How-
ever, no significant differences were observed in scores
based on gender, type of professional certification, or
years of work experience. The analysis of patient educa-
tion scores among pharmacists revealed pharmacists
in less developed regions scored higher than those in
developed regions (P=0.014), and those working fewer
than 8 h on weekdays had higher scores than those work-
ing 8 h or more (P=0.002). No significant differences
were found based on gender, education level, type of
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professional certification, number of CRDs patients man-
aged daily, or years of work experience (Table 2).

Multivariable analysis

The first linear regression analysis with knowledge score
as the dependent variable revealed that pharmacists
working in developed regions exhibited higher knowl-
edge levels (P=0.016, Fig. 3, Model 1). The second linear
regression analysis with attitude score as the dependent
variable showed a significant association between phar-
macists working in developed regions and higher attitude
scores (P=0.003, Fig. 3, Model 2). The third linear regres-
sion analysis, technology use score as the dependent vari-
able, indicated that seeing>10 CRDs patients per day
(P=0.015), higher attitude scores (2=0.002), and work-
ing in a developed region (P=0.006) were significantly
associated with higher technology use score. Conversely,
working>8 h on weekdays (P=0.006) was significantly
associated with lower practice scores (Fig. 3, Model 3).
The fourth linear regression analysis, with patient educa-
tion score as the dependent variable, demonstrated that
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higher knowledge scores (P<0.001) and higher attitude
scores (P<0.001) were significantly associated with better
patient education scores (Fig. 3, Model 4).

Discussion

This study offers valuable insights into the sociodemo-
graphic characteristics and professional practices of com-
munity pharmacists in managing CRDs. By exploring key
aspects including knowledge, attitude, technological use,
and patient education, this study highlights the interac-
tion between these factors and their impact on the effec-
tiveness of CRDs management.

The study shows that 61.5% of pharmacists answered
five or fewer questions correctly in the CRDs test, with
68.1% scoring below 50% in the COPD test and 58.7% in
the asthma test. These results highlight significant gaps
in pharmacists’ knowledge of CRD management, espe-
cially in applying clinical guidelines. One possible reason
is the insufficient professional training of pharmacists
in managing chronic diseases like COPD and asthma.
Existing literature indicates that continuing education

Table 2 Bivariate analysis of factors associated with the knowledge, attitude, technology use and patient education score

Variables Knowledge Attitude Technology use Patient education
Gender
Female 5(4,6) 5(1,12) 5(3,6) 20(14,27)
Male 5(4,6) 3(0,11) 5(2,6) 20(14,27)
P-value 0.594 0.146 0.817 0.681
Education level
High school/vocational school and below, 4(3,7) 401171) 5(3,6) 22(18,30)
College diploma 5(4,6) 4(0,12) 4(2,6) 19(13,26)
Bachelor's degree and above 5(4,6) 5(1,13) 5(3,6) 21(14,27)
P-value 0011 0.304 0.010 0453
Type of professional certification
Traditional Chinese Medicines-Licensed pharmacist 5(3,6) 5(1,11) 4(3,6) 21(14,27)
Western Medicine-Licensed pharmacist 5(4,6) 5(1,12) 4(3,6) 18(12,25)
Both obtained two licenses 5(4,7) 5(1,10) 5(4,6) 21(14,27)
Neither obtained licenses 4(3,6) 5(0,13) 5(2,6) 21(15,34)
P-value 0.016 0.785 0.060 0211
Location of pharmacy
Developed region 6(4,7) 5(1,13) 4(2,6) 22(14,26)
Less developed regions 5(4,6) 4(0,10) 5(3,6) 21(14,28)
P-value <0.001 0.009 <0.001 0014
Number of chronic respiratory diseases patients managed daily
<10 5(4,6) 4(0,12) 4(2,6) 20(14,27)
>10 5(4,6) 5(1,12) 5(3,6) 21(14,27)
P-value 0.564 0.382 0.032 0.770
Average working hours on weekdays
<8h 54,7) 5(1,13) 6(4,6) 23(14,30)
>8h 5(4,6) 4(1,12) 4(3,6) 20(14,26)
P-value 0.002 0438 <0.001 0.002
Years of work experience
<5 years 5(4,6) 4(0,13) 4(2,6) 20(13,27)
>5 years 5(4,6) 5(1,11) 5(3,6) 21(14,27)
P-value 0.281 0.675 0.051 0.203
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Variables 95%CI P Value
Model 1: Linear regression taking the knowledge score as the dependent variable
College diploma compared to high school/vocational school and below —-— -0.752-0.086 0.120
Bachelor's degree and above compared to high school/vocational school and below |— 0.593-0.346 0.606
TCMs-Licensed pharmacist compared to neither obtained licenses 7-; -0.527-0.418 0.821
Western Medicine-Licensed pharmacist neither obtained licenses compared to neither obtained licenses —- -0.266-0.697 0.379
Both obtained two licenses compared to neither obtained licensesto neither obtained licenses 4—7 -0.036-1.038 0.067
Developed regions compared to less developed regionsobtained licenses : — 0.070-0.675 0.016
Average working hours on weekdays > 8 hours compared to < 8 hours 4 -0.690-0.022 0.066

T T 1 T T 1
-1.0 -0.5 0.0 0.5 1.0 1.5
Model 2: Linear regression taking the attitude score as the dependent variable
Developed regions compared to less developed regions _— 0415-2.099 0.003
Knowledge score — -0.166-0.269 0.643
T ; T T T T 1
-0.5 0.0 0.5 1.0 1.5 2.0 25
Model 3: Linear regression taking the technology use score as the dependent variable
College diploma compared to high school/vocational school and below * -0.768-0.083 0.114
Bachelor's degree and above compared to high school/vocational school and below ; -0.472-0.468 0.995
Developed regions compared to less developed regionsobtained licenses 0.120-0.732 0.006
Managing >10 CRD patients per day compared to managing <10 CRD patients per day 0.068-0.625 0.015
Average working hours on weekdays > 8 hours compared to < 8 hours -0.814--0.089 0.015
Knowledge score ﬁ* -0.065-0.085 0.795
Attitude score - 0.016-0.167 0.002
T T t T 1
-1.0 -0.5 0.0 0.5 1.0
Model 4: Linear regression taking the patient education score as the dependent variable
Developed regions compared to less developed regionsobtained licenses -0.837-1.735 0.494
Average working hours on weekdays > 8 hours compared to < 8 hours — -2.681-0.375 0.139
Knowledge score —_— 0.530-1.165 <0.001
Technology use score - 0.030-0.247 0.013
Attitude score —_— 1.121-1.746 <0.001

Fig. 3 Multivariable analysis

for pharmacists typically focuses on basic drug usage,
with limited emphasis on chronic diseases, particularly
complex conditions [24, 25]. Additionally, the diver-
sity of COPD and asthma, along with the need for indi-
vidualized treatment, further challenges pharmacists in
clinical managemen [26, 27]. Finally, regional disparities
and resource imbalances, especially in under-resourced
areas, limit pharmacists’ access to professional train-
ing and education [28, 29]. Studies show that healthcare
professionals familiar with current guidelines or involved
in educational activities are more likely to apply this
knowledge effectively in patient care [30, 31]. System-
atic reviews have further demonstrated that community
pharmacists not only effectively screen high-risk COPD
patients but also significantly contribute to patient man-
agement [32]. The study further underscores the crucial
role of community pharmacists in smoking cessation
and the management of high-risk COPD patients. The

significant influence of educational attainment and pro-
fessional certification on pharmacists’ knowledge scores
suggests that individuals with advanced education and
certifications possess superior knowledge in managing
CRDs. This implies that higher education equips phar-
macists with more comprehensive theoretical knowledge
and clinical training, allowing them to better comprehend
and implement complex medical guidelines. Moreover,
professional certifications, achieved through rigorous
training and examinations, further augment pharma-
cists’ expertise, especially within multidisciplinary teams
managing chronic diseases [33-35]. Hence, advanced
education and professional certification are essential for
enhancing pharmacists’ knowledge and skills in CRDs
management.

In terms of attitude, the observed differences based on
pharmacy location indicate that pharmacists in devel-
oped regions scored significantly higher. This finding
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suggests that better access to training and resources
in these regions may positively influence pharmacists’
attitudes. While we infer that enhanced professional
development, advanced training, and greater access to
resources contribute to these differences, it is important
to note that our study instruments, particularly Q20, pri-
marily measure pharmacists’ beliefs in treatment effec-
tiveness rather than workplace support or organizational
resources. Therefore, the association with developed
regions should be understood as reflecting improved
access to these factors, aligning with other studies that
highlight the role of work environment factors in shap-
ing healthcare professionals’ attitudes and job satisfaction
[36, 37]. In terms of technological use, pharmacists hold-
ing a bachelor’s degree or higher attained significantly
better scores, underscoring the crucial role of higher edu-
cation in facilitating the adoption of advanced technolo-
gies. This finding is consistent with previous research,
which emphasizes the critical role of education and train-
ing in fostering the adoption of innovative practices [38].
Additionally, pharmacists managing 10 or more CRDs
patients per day scored higher, suggesting that frequent
patient interactions may encourage more innovative
approaches. Conversely, pharmacists working over 8 h
per weekday exhibited lower scores, potentially due to
burnout or diminished efficiency caused by prolonged
working hours [39, 40]. In terms of patient education,
pharmacists in less developed regions attained higher
scores, possibly due to resource limitations, which may
result in greater dependence on pharmacists for patient
education. This finding is consistent with studies indicat-
ing that healthcare professionals in resource-constrained
settings frequently assume additional educational roles
[41].

Multivariable analysis demonstrated that pharmacists
in developed regions achieved higher scores in both
knowledge and attitudes, underscoring the significant
influence of regional development on professional prac-
tice. While previous studies have reported a significant
positive correlation between the knowledge and atti-
tudes of pharmacists and patients across various diseases
[42—-44], our research did not find this relationship. This
discrepancy may reflect differences in research subjects
and settings. For example, pharmacists managing CRDs
may encounter distinct challenges and educational needs
compared to those handling other diseases, potentially
resulting in a different relationship between knowledge
and attitudes. Instead, we observed a positive correla-
tion between higher knowledge scores and improved
patient education, emphasizing the essential role of con-
tinuing education in improving patient care outcomes.
Furthermore, the significant relationships between tech-
nology use, higher attitude scores, and the number of
CRDs patients managed daily suggest that a proactive
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work attitude and frequent patient interactions contrib-
ute to technological progress. This observation aligns
with existing literature, showing a positive correlation
between a positive attitude and the adoption of innova-
tive technologies [45].

Strengths and limitations of the study

This study has several strengths. It includes a large and
diverse sample of 699 pharmacists from across China,
which enhances the generalizability of the findings. The
study provides a comprehensive assessment of pharma-
cists’ knowledge, attitudes, technological use, and patient
education in the management of CRDs, with a particular
focus on regional differences. It also highlights the posi-
tive impact of higher education and professional certifi-
cations on pharmacists’ performance. Additionally, the
findings underscore the importance of ongoing educa-
tion, improved working conditions, and better access to
resources to strengthen pharmacists’ roles in managing
CRDs, in alignment with national health initiatives such
as Healthy China. However, the study has several limita-
tions. First, self-reported data may introduce response
bias. Second, the study does not account for all factors
influencing CRD management, and unmeasured con-
founding variables may affect the results. Addition-
ally, selection bias may exist among the participating
out-of-hospital pharmacy stores. The knowledge scale
also shows modest internal consistency (Cronbach’s
alpha=0.62), lower than the typically desired threshold
(alpha>0.7), meaning results should be interpreted with
caution. Future studies could improve reliability by refin-
ing the measurement tool.

Conclusion

This study highlights significant gaps in community
pharmacists’ knowledge of managing CRDs, espe-
cially in identifying, screening, and treating COPD and
asthma. Pharmacists in developed regions scored higher
in knowledge and attitude, demonstrating the impact of
regional development on professional practice. Higher
education and certification were associated with bet-
ter knowledge and use scores. Regular management
of CRDs patients and a positive attitude also promoted
greater use of technology. Targeted continuing education
and improved working conditions are essential to sup-
port community pharmacists in managing CRDs. Policy
efforts should focus on addressing knowledge gaps and
enhancing the infrastructure of community pharmacies,
including upgrading technology and digital systems. This
research provides a foundation for integrating commu-
nity pharmacies into China’s CRDs management system
and offers guidance for future development in this area.
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