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Purpose: Pharmacists are key members of the pain management interdisciplinary team in many developed countries. However, the 
implementation of clinical pharmacy services in pain management is impeded by the imbalance between the pain physicians and 
clinical pharmacists specializing in pain management in China. The purpose of this study was to elucidate the perceptions, 
expectations and current experience of Chinese pain physicians regarding clinical pharmacy services.
Patients and Methods: An anonymous, self-administered questionnaire was designed according to previously published studies 
with minor modifications and distributed online to 1100 pain physicians selected randomly in hospitals across all 31 provinces of 
mainland China in 2021. Data were analyzed using descriptive and inferential statistics.
Results: A total of 1071 valid questionnaires were included for analysis. The pain physicians were from all 31 provinces of mainland 
China and most of them were from tertiary hospitals holding an undergraduate degree. Among listed kinds of clinical pharmacy 
services, pain physicians were less comfortable with pharmacists treating minor illnesses (p < 0.001). Pain physicians’ experiences 
with clinical pharmacy services were far less than their expectations (p < 0.001), which is in line with the results that most of pain 
physicians (65.9%) interacted with pharmacists at a frequency of less than once a week. Significant differences in the experiences were 
found among ages (p < 0.01) and among years of work experience (p < 0.05) of pain physicians. Pain physicians’ expectations of 
pharmacists were positively correlated with their experiences with clinical pharmacy services (p < 0.001).
Conclusion: Pain physicians in China had positive perceptions and high expectations, but relatively low experiences regarding 
clinical pharmacy services. Expanding clinical pharmacist pain management credentialing and increasing pain physicians’ exposure to 
clinical pharmacy services are favourable to support the interdisciplinary collaboration in pain management in China.
Keywords: clinical pharmacy services, pain management, interdisciplinary collaboration, professional competence, primary health care

Introduction
The profession of hospital pharmacy in the health care system is gradually changing from medicine dispensing services 
to clinical pharmacy services.1,2 The term “clinical pharmacy” was first used in 1953, and since then pharmacists were 
encouraged to provide patient-centered pharmaceutical care to promote the rational use of medicines, which has been 
demonstrated to have a positive impact on the patients’ treatment outcome.3–5 Nowadays, clinical pharmacists are 
important members of the multi-disciplinary team in patient care in the United States and many other developed 
countries, but there are still many challenges in the paradigm shift in the profession of hospital pharmacy in most 
developing countries.6–11

The Chinese Ministry of Health issued a series of documentations regarding clinical pharmacists to begin the clinical 
pharmacy services in China in 2005.12,13 By 2021, there are more than 17,000 credentialed clinical pharmacists playing 
an important role in the Chinese health care and the majority of them are specializing in anti-infective and anti-tumour 
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therapies. Chinese clinical pharmacists participate in patients’ treatment by performing drug selection, dose adjustment 
and adverse drug reaction monitoring etc., in ways such as consultation and prescription evaluation.14 Clinical pharma
cist-led interventions were demonstrated to be helpful in reducing the length of stay and readmission rate, improving the 
treatment outcome and compliance rate, and decreasing antibiotic use density and the cost of medicines in China.12,15,16 

However, the impact of clinical pharmacist-led interventions varied among different studies, depending mainly on the 
collaboration between clinical pharmacists and physicians.17

The implementation of clinical pharmacy services in pain management is impeded by the imbalance between the pain 
physicians and clinical pharmacists specializing in pain management in China. The growth of pain physicians is 
exponential in China as secondary and tertiary hospitals have been required to set up the department of pain management 
since 2007. There are now more than 20,000 pain physicians in China according to data from the Pain Physician Branch 
of Chinese Medical Doctor Association (PPBCMDA). However, the pharmacist credentialing in pain management 
started in 2017 and there were only 190 clinical pharmacists specializing in pain management in 2021 in China. 
Hence, most of pain physicians might have little experience in clinical pharmacy services and are not aware of what 
clinical pharmacists can do in pain management.

Furthermore, clinical pharmacists are key members of the pain management multidisciplinary team and play a pivotal 
role in the management of patients with both acute and chronic pain with various strategies acquired in the process of 
pain management credentialing in the United States.10,18,19 However, clinical pharmacists specializing in pain manage
ment provide clinical pharmacy services at a small scale in China.5,20 Thus, it is necessary for clinical pharmacists to 
learn pain physicians’ perceptions and expectations regarding clinical pharmacy services.

The purpose of this study was to elucidate the perceptions, expectations and current experiences of Chinese pain 
physicians regarding clinical pharmacy services in pain management. The results could be of help to enhance strategies 
in promoting collaborations between pain physicians and clinical pharmacists and then to optimize pain management in 
China.

Materials and Methods
A national cross-sectional survey was carried out to assess pain physicians’ perceptions, expectations and current 
experiences regarding clinical pharmacy services in China from July to December 2021. This study was approved by 
the ethical committee of China–Japan Friendship Hospital (Registration number: 2019–182-K123). Verbal informed 
consent was obtained from all individual participants included in the study. The verbal informed consent procedure was 
approved by the ethical committee of China–Japan Friendship Hospital as it was an online survey and collected only non- 
identifiable information. Participants were asked for informed consent and could only access the questionnaire when 
informed consent was given.

Questionnaire Development
The self-administrated questionnaire used in this study was designed according to previously published studies with minor 
modifications based on the legislation and pharmacy practices in China (Supplementary Figure 1).21,22 There were 34 
questions classified into four sections: (1) demographic profile, professional background and the frequency and intention of 
interacting with pharmacists; (2) the perceptions about clinical pharmacy services; (3) the expectations of clinical pharmacy 
services; and (4) the experiences with clinical pharmacy services. Pain physicians were asked whether they are comfortable 
with each statement about clinical pharmacy services in section 2. Their expectations and experiences regarding clinical 
pharmacy services were measured using a three-point scale (disagree, neutral or agree) in section 3 and 4. Each question in 
section 3 and 4 was scored as −1, 0 or 1 corresponding to the option disagree, neutral or agree, and the sum scores of 
questions in section 3 and section 4 of one questionnaire were used as the pain physician’s expectation value and experience 
value respectively. There were eight questions in both section 3 and section 4. Thus, the maximum scores of expectation 
value and experience value were 8, while the minimum scores were −8. The content validity of the questionnaire was 
evaluated by ten experts on clinical pharmacy using a four-point Likert scale. The content validity index (CVI) for each item 
(I-CVI) ranged from 0.80 to 1.0. The universal agreement scale-level CVI (S-CVI/UA) and the average scale-level CVI 
(S-CVI/Ave) were 0.63 and 0.94, respectively. A pilot test was conducted among 15 pain physicians at the China-Japan 
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Friendship Hospital to ensure the charity of the items and estimate the time required to complete the questionnaire. The 
results of the pilot test were used to test internal reliability of the questionnaire (Cronbach’s alpha=0.90).

Sampling and Data Collection
An automated online calculator (RAOSOFT) was used to estimate the sample size in this survey. A minimum sample size of 
377 was recommended assuming a 5% alpha error rate and 95% confidence level. In order to make the survey more accurate 
and more reliable as well as to reduce the regional bias, 1100 pain physicians were randomly selected from the member list of 
PPBCMDA via a simple random sampling without replacement by using the rand function in Excel to complete the 
questionnaires. The online links to the questionnaires, along with an explanation of the background and purpose of the 
study, were sent to the selected pain physicians via the WeChat platform, which has become an important social network in 
China. All the selected pain physicians were contacted and asked to complete the questions via the WeChat platform by a staff 
in PPBCMDA. A total of 1081 questionnaires were collected, and ten questionnaires were identified to be invalid and excluded 
for a short response duration (less than 180 seconds). Thus, a total of 1071 valid questionnaires were received in this survey.

Data Analysis
Data were computed and analyzed using SPSS 22 (IBM Corp., Armonk, United States). The Chi-square test was used to 
determine the relationship between perceptions and demographic profiles. The differences in expectation values and 
experience values among demographic profiles were analyzed by one-way analysis of variance (ANOVA) and post hoc 
Tukey’s test. The difference between expectation values and experience values was compared by the Mann–Whitney 
U-test. Bivariate correlation (Pearson) was used to test the relationship between expectation values and experience 
values. Statistical significance was determined at p < 0.05.

Results
Pain Physicians’ Characteristics
Out of the 1100 questionnaires distributed, 1071 valid questionnaires were used in the analysis, accounting for a response 
rate of 97.36%. The pain physicians surveyed covered all the 31 provinces of mainland China, mainly from Anhui 
(13.2%), Henan (8.8%) and Hunan (8.5%). Most of them were from tertiary (66.9%) and general (80.5%) hospitals. More 
than three quarters of pain physicians were man (75.2%) and around half (45.0%) fell within the age range of 36–45 
years. The vast majority (69.2%) held an undergraduate degree as their highest level of education and worked in the 
department of pain management (57.1%), whilst almost a quarter (26.6%) worked in the department of anesthesiology. 
Less than a third had become pain physicians for 6–10 years (30.9%), and almost equal proportion of pain physicians 
worked for less than 5 years (27.8%) and 11–20 years (27.2%). As judged by job titles, more than a third of pain 
physicians were classed as vice chief physician (37.5%) and attending physician (34.5%). Table 1 shows more details 
about the demographics and other characteristics of the pain physicians.

Interactions Between Pain Physicians and Pharmacists
As shown in Table 2, about two-thirds (65.9%) of pain physicians stated that they interacted with pharmacists at 
a frequency of less than once a week. More than a quarter (28.7%) interacted with pharmacists at least once a week, 
while only 5.4% of pain physicians reported a frequency of once daily or more when referring to the interactions with 
pharmacists. The majority of the reasons for the interactions were drug alternatives (43.0%), drug availability (42.3%), 
drug interactions (40.0%) and side effects (35.7%).

Pain Physicians’ Perceptions About Clinical Pharmacy Services
We investigated the pain physicians’ perceptions about pharmacists by asking their attitudes towards clinical pharmacy 
services. As shown in Figure 1, there was a significant difference among pain physicians’ perceptions about specific 
kinds of clinical pharmacy services (χ2=336.1, p<0.001). The majority of pain physicians were comfortable with 
pharmacists detecting and preventing prescription errors (92.5%), suggesting use of prescription medications to 
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physicians (91.6%), and providing patient education (91.5%), while almost one-third (29.5%) of pain physicians were 
uncomfortable with pharmacists treating minor illnesses.

Pain Physicians’ Expectations on Clinical Pharmacy Services
Pain physicians had high expectations on clinical pharmacy services in the pain management. As shown in Table 3, 
except for the statement expecting pharmacists to take personal responsibility for resolving any drug-related problems 
with an agree rate of 64.9%, more than 80% of pain physicians expected pharmacists to provide patient-centered 
pharmaceutical care to promote rational use of medicines, such as monitoring patients’ response to drug therapy and 
any drug-related problem (89.8%), educating patients about the safe and appropriate use of their medications (88.6%) and 
knowing the specific indication of each drug prescribed (88.5%).

Table 1 Demographic Information

Characteristics Number (%)

Gender
Male 805 (75.2)

Female 266 (24.8)

Age
≤35 years 189 (17.7)

≤36–45 years 482 (45.0)

≥46 years 400 (37.3)
Educational qualification
Doctor 60 (5.6)
Master 214 (20.0)

Bachelor 741 (69.2)

Junior college 56 (5.2)
Department of practice
Pain management 612 (57.1)

Anesthesiology 285 (26.6)
Rehabilitation 83 (7.7)

Orthopedics 44 (4.1)

Others 47 (4.5)
Years of experience
≤5 years 298 (27.8)

≤6–10 years 331 (30.9)
≤11–20 years 291 (27.2)

≥21 years 151 (14.1)

Place of work
General hospital 862 (80.5)

Specialized hospital 90 (8.4)

TCM hospital* 119 (11.1)
Hospital grades
Tertiary 716 (66.9)

Secondary 311 (29.0)
Primary 44 (4.1)

Current job title
Chief physician 197 (34.5)
Vice chief physician 402 (37.5)

Attending physician 370 (18.4)

Resident physician 102 (9.6)

Abbreviation: *TCM, Traditional Chinese medicine.
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There is no significant association between expectation values and demographic profiles of pain physicians. Pain 
physicians with a junior college degree (7.1±1.4) showed a trend to have higher expectation values than those with 
a bachelor degree (6.6±2.2), a master degree (6.4±2.4) or a doctor degree (6.2±2.3), but it did not produce a statistical 
significance (F=2.6, p=0.053).

Table 2 Frequency of Interactions and Their 
Reasons

Characteristics Number (%)

Frequency of interactions
Never/less than once a week 706 (65.9)

About once a week 307 (28.7)
Once daily or more 58 (5.4)

Reasons for interactions
Drug availability queries 453 (42.3)
Drug alternative queries 461 (43.0)

Drug dosage queries 314 (29.3)
Side effects queries 382 (35.7)

Drug interaction queries 428 (40.0)

Other 381 (35.6)

Figure 1 Pain physicians’ perceptions about specific kinds of clinical pharmacy services. A significant difference was observed among pain physicians’ attitudes towards 
specific kinds of clinical pharmacy services. Almost one-third (29.5%) of pain physicians were uncomfortable with pharmacists treating minor illnesses. 1: providing patient 
education, 2: suggesting use of non-prescription medications, 3: suggesting use of prescription medications to patients, 4: suggesting use of prescription medications to 
physicians, 5: treating minor illnesses, 6: designing and monitoring therapeutic regimes, 7: monitoring outcomes of therapeutic regimes, 8: detecting and preventing 
prescription errors.
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Pain Physicians’ Experiences with Clinical Pharmacy Services
The actual experiences of pain physicians with pharmacists are shown in Table 4. The majority of pain physicians 
(70.8%) stated that pharmacists routinely informed them if pharmacists discover problems with the prescriptions. Nearly 
half of pain physicians agreed that pharmacists frequently asked them to clarify the pharmacotherapy objectives they 
have in mind (58.5%) and informed them about more cost-effective alternatives (58.2%).

There are significant differences in experience values among ages (F=5.2, p=0.0054) and among years of work 
experience (F=2.8, p=0.040) of pain physicians. Pain physicians between the ages of 36 and 45 years were more 
experienced in interacting with pharmacists than those above 46 years (p=0.0036), and pain physicians with work 
experience between 11 and 20 years had more experience values than those with work experience under 5 years 
(p=0.027).

Imbalance Between Expectations and Experiences Regarding Clinical Pharmacy 
Services
A big gap was observed between pain physicians’ expectations and experiences regarding clinical pharmacy 
services, as the Mann–Whitney U-test showed that the experience values were significantly lower than the expecta
tion values (Z=−2.0, p<0.001) (Figure 2A). Interestingly, the correlation between experience values and the 
expectation values was significantly positive in Pearson’s analysis (r=0.23, p<0.001, n=1071; Figure 2B).

Table 3 Pain Physicians’ Expectations of Pharmacists

Statements About Pain Physicians’ Expectations Agree, 
N (%)

Neutral, 
N (%)

Disagree, 
N (%)

I expect pharmacists to take personal responsibility for resolving any drug-related problems they 

discover involving patients

695 (64.9) 306 (28.6) 70 (6.5)

I expect pharmacists to be knowledgeable drug therapy experts 921 (86.0) 137 (12.8) 13 (1.2)
I expect pharmacists to assist me in designing drug therapy treatment plans for my patients 911 (85.1) 131 (12.2) 29 (2.7)

I expect pharmacists to educate my patients about the safe and appropriate use of their medications 949 (88.6) 102 (9.5) 20 (1.9)

I expect pharmacists to monitor my patients’ response to drug therapy and let me know if a patient 
encounters any drug-related problem

962 (89.8) 104 (9.7) 5 (0.5)

I expect pharmacists to know the specific indication of each drug I prescribe, even when drugs have 

more than one approved or recognized indication

948 (88.5) 118 (11.0) 5 (0.5)

I expect pharmacists to be available to me for consultation when I see patients (eg during rounds) 926 (86.5) 125 (11.7) 20 (1.8)

I expect pharmacists to assist my patients in selecting appropriate non-prescription medications 907 (84.7) 128 (12.0) 36 (3.3)

Table 4 Pain Physicians’ Experiences with Pharmacists

Experiences of Pain Physicians Agree, 
N (%)

Neutral, 
N (%)

Disagree, 
N (%)

In my experience, pharmacists are a reliable source of general drug information (information in 

standard references)

671 (62.7) 194 (18.1) 206 (19.2)

In my experience, pharmacists are a reliable source of clinical drug information (information regarding 

drug use in specific situations)

676 (63.1) 201(18.8) 194 (18.1)

Pharmacists routinely educate my patients how to use their medications in a safe and appropriate way 662 (61.8) 213 (19.9) 196 (18.3)
Pharmacists routinely inform me if they discover problems with my prescriptions 758 (70.8) 159 (14.8) 154 (14.4)

Pharmacists routinely inform me about more cost-effective alternatives 623 (58.2) 250 (23.3) 198 (18.5)

Pharmacists frequently ask me to clarify for them the pharmacotherapy objectives I have in mind 627 (58.5) 235 (21.9) 209 (19.6)
Pharmacists frequently reminder me when my patients have encountered some problems with their 

medications

690 (64.4) 199 (18.6) 182 (17.0)

In my experience, pharmacists appear willing to take personal responsibility for managing any drug- 
related problems

716 (66.9) 173 (16.1) 182 (17.0)
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Discussion
This national cross-sectional survey assessed pain physicians’ perceptions, expectations and experiences regarding 
clinical pharmacy services in China. The results showed that pain physicians had positive perceptions and high 
expectations, but relatively low experiences regarding clinical pharmacy services in China. The lack of experience 
might be attributed to the imbalance between pain physicians and clinical pharmacists specializing in pain management. 
Thus, expanding clinical pharmacist pain management credentialing could make up for pain physicians’ experiences, 
which is helpful in raising their expectations and further increasing interactions between pain physicians and pharmacists.

Pain physicians in China stated positive responses on the perceptions towards clinical pharmacy services, which 
suggests they have been aware of the complementary effect of clinical pharmacy services in ensuring patients’ pain 
control and treatment safety.23 However, many pain physicians were uncomfortable with pharmacists prescribing 
medication to treat minor illnesses independently. The situations are similar among physicians from other departments 
in China and other developing countries.13,21–23 It is mainly because pharmacists do not have prescribing authority 
according to the Chinese legislation. Pain physicians may also question pharmacists’ competency in such activities.13 In 
many developed countries, pharmacists are key members of the pain management interdisciplinary team and could be 
licensed to prescribe and revise medications under a collaborative practice agreement with physicians.10,18,24,25 This 
model has produced positive impacts in both financial and clinical aspects, and could be adapted in China and other 
developing countries.26

Chinese pain physicians had high expectations on clinical pharmacy services such as providing patient education, 
monitoring treatment responses and adverse effects, and being available for consultation, indicating a promising new role 
for pharmacists in China.27 It is notable that pain physicians were somewhat in doubt about the statement expecting 
pharmacists to take personal responsibility for resolving any drug-related problems. It reflects the lack of collaboration 
with pharmacists and confidence in pharmacists’ skills, which could be improved by more training programs and more 
exposure to pain physicians.19,28 Although there is no association between demographic profiles of pain physicians and 

Figure 2 Relationship between pain physicians’ expectations and experiences regarding clinical pharmacy services. The experience values were significantly lower than the 
expectation values (A) and there was a direct correlation between expectation values and experience values (B). Data are expressed as median (75% interquartile range). 
***p < 0.001 vs expectation values.
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expectation values, pain physicians with a junior college degree seemed to have higher expectations on clinical pharmacy 
services than others. In China, a junior college degree could be obtained by completing a 2–3 years of courses in junior 
college after graduating from senior high school.29 The higher expectation values of pain physicians with a junior college 
degree suggest their shortage of knowledge in drug therapy for pain management and pharmacists may give priority to 
this group in the beginning of clinical pharmacy service practices.

Pain physicians’ experiences with pharmacists were far less than their expectations. Of all statements, pain physicians had 
less experiences regarding pharmacists frequently asking them to clarify the pharmacotherapy objectives and informing them 
about more cost-effective alternatives, which may be explained by the lack of confidence in pharmacists’ selves and the shortage 
of clinical pharmacists specializing in pain management, resulting in the rare interaction on confirming the pharmacotherapy 
objectives and proposing cost-effective alternatives.30 Our results showed pain physicians between 36 and 45 years old or with 
work experience between 11 and 20 years had more experiences in interacting with pharmacists than others. It is reasonable to 
infer that they are from the same group as physicians usually start their careers upon graduation at about 25 years old in China. 
The middle-aged pain physicians may be more open and favourable to receive clinical pharmacy services. We are pleased to 
notice that the pain physicians’ expectations of clinical pharmacy services were positively correlated with their experiences with 
pharmacists, indicating a good performance of pharmacists and a favourable impression on pain physicians.13

There are some limitations in the present study. The present results only represent the views of pain physicians in 
China. Therefore, the applicability of our findings in other countries is limited. Also, pharmacists’ attitudes towards 
clinical pharmacy services in pain management were not included and should be investigated in further studies to provide 
a more comprehensive view. The present study was a survey-based research with only close-ended questions, while some 
open-ended questions may be helpful to obtain more information about pain physicians’ views. Moreover, more attention 
should be paid to interdisciplinary collaborations between nurses and clinical pharmacists.31 Regional bias would not be 
a big concern in this study as the pain physicians surveyed covered all the 31 provinces of mainland China.

Conclusion
Pain physicians in China were comfortable with most kinds of clinical pharmacy services except prescribing medication 
to treat minor illnesses independently. Pain physicians also had high expectations on clinical pharmacy services, which 
did not match their actual experiences. Our results suggest that expanding clinical pharmacist pain management 
credentialing and increasing pain physicians’ exposure to clinical pharmacy services are favourable to the improvement 
of pain physicians’ expectations and will further support the interdisciplinary collaboration in pain management in China.
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