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Abstract
Background  Training can significantly improve the knowledge and skills of pharmacists. Previous study showed 
that there is a large gap in the training of pharmacists across countries. Primary healthcare workers did not have 
enough opportunities to trainings in China. This study aimed to explore the current status of training content, training 
approaches and unmet training needs from the perspective of primary care pharmacists.

Method  A multi-stage sampling method was used to conduct a questionnaire survey to collect the basic 
characteristics of primary medical institutions and pharmacists, the current status of primary care pharmacists’ 
training content and training approaches, and the unmet training needs. Descriptive statistics was used to report 
characteristics of the sample and paired chi-square test was used to test whether the training contents and training 
approaches meeting the needs of primary care pharmacists.

Results  Most of primary care pharmacists enter the field of pharmacy by receiving pharmaceutical education in 
colleges and universities, and have obtained professional title qualification and licensed pharmacist qualification 
certificate. The annual income and proportion of the pharmacists of bachelor degree or above in eastern and western 
parts are higher than the central region, and the difference was statistically significant. About 67.9% of the surveyed 
pharmacists received training less than once a year. There was statistically difference between current and expected 
training content and approach of primary pharmacists, showing that the group is still obviously has unmet training 
demands. The training contents of “clinical pharmacy knowledge, ability to deal with and analyze problems, and 
skills to provide pharmaceutical services” and the training mode of “further education in school” are the direction of 
development of the future training of primary care pharmacists.

Conclusion  The education and training of primary care pharmaceutical professionals in China have achieved initial 
success. This study identified the basic parts and future direction of development of training content and training 
form for primary care pharmaceutical professionals. The results of this study can be used as a basis for further 
development and research into the requirements of on-the-job training and continuing education for pharmacists.
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Introduction
Primary healthcare is the cornerstone of China’s three-
tier healthcare system. Hierarchical medical system, 
medical alliances, and the coronavirus disease 2019 
(COVID-19) pandemic have enhanced the role of pri-
mary healthcare [1], which has put forward higher 
requirements for the number and capacity of the health 
workforce in primary medical institutions. Pharmacists 
are basic component of the healthcare team, which can 
reduce the risk of potential adverse drug events, improve 
patients’ health outcomes and reduce medical expenses 
[2, 3].

The pharmacists will affect the level and quality of 
pharmaceutical care in primary health institutions. 
As the update of clinical knowledge, and the change of 
professional environment, pharmacists need to con-
stantly improve their professional skills and knowledge 
[4]. Continuing Education (CE) and Continuing Profes-
sional Development (CPD) is necessary to develop and 
update healthcare professionals’ professional skills, and 
CE is a major component of CPD. Accreditation Council 
for Pharmacy Education (ACPE) defines CPD as a self-
directed, ongoing, systematic and outcomes-focused 
approach to lifelong learning that is applied into practice 
[5]. ACPE defines CE as a structured educational activ-
ity designed or intended to support the continuing devel-
opment of pharmacists to maintain and enhance their 
competence [6]. Training is a major form of CE, studies 
showed that training can significantly improve the knowl-
edge, information, attitudes and skills of pharmacists, so 
that pharmacists can remain updated and competent [7]. 
Many countries have been trying to explore pharmacist 
training programs [8]. A study conducted by Interna-
tional Pharmaceutical Federation (FIP) in 2014 showed 
that there is still a large gap in the training of pharma-
cists across countries. In the Netherlands, Norway, Swe-
den, Finland, Indonesia and other countries, the duration 
of practical training before the registration of pharma-
cists varies, ranging from 6 months to 1 year. After reg-
istration, half surveyed countries/regions (33/62) require 
pharmacists to maintain registration through on-the-job 
training or other forms [9–12]. The training of phar-
macists in China is also developing through continu-
ous exploration. In 2005, the former Ministry of Health 
launched the work of “clinical pharmacist training pilot” 
[13]. By 2022, a total of 284 clinical pharmacist train-
ing bases had been established in China [14]. Ministry 
of Human Resources and Social Security of the People’s 
Republic of China (MOHRSS) requires that professional 
and technical personnel should participate in continuing 
education. The content of continuing education includes 
general and professional subjects. The forms of continu-
ing education that meet the requirements include train-
ing classes, study classes, practical activities, remote 

education, academic conferences, academic lectures, 
academic visits or other ways that meet the regulations 
[15]. In terms of primary health personnel training, the 
National Health Commission selected 96 bases for the 
capacity improvement training project of primary health 
personnel in 2023[16], and bound the continuing edu-
cation credits and advanced study requirements to the 
senior title application qualifications of primary health 
personnel [17].

It can be seen that continuing education and training 
of primary pharmacists have been paid more attention 
for a long time. However, there is a mismatch between 
knowledge obtained from higher pharmacy education 
institutions and the tasks of a primary care pharmacist 
[18–21]. Previous surveys have shown that due to lack 
of knowledge and skills, many primary care pharmacists 
are unable to respond to health care work in a timely and 
effective manner [22–24]. Although the health authori-
ties have provided many training opportunities for pri-
mary healthcare workers since 2009, they actually do 
not have access to the trainings. Moreover, the training 
design does not meet the actual needs of them, and the 
training has not improved their capacity [25]. Therefore, 
it is necessary to understand the current training status 
of primary care pharmacists and whether the current sit-
uation meets their actual needs, so as to provide evidence 
for the development of on-the-job training and continu-
ing education programs for pharmacists.

At present, more evidence is needed on the training 
status and needs of primary care pharmacists. There are 
two problems in the studies on the training of Chinese 
pharmacists: First, the time limit of the study cannot 
reflect the changing needs of primary care pharmacists in 
the post-COVID-19 era. The second is the sample repre-
sentativeness. Mostly research focus on some provinces 
or cities, which is related to the regional economic devel-
opment, medical level, the education ability and prefer-
ence. The sample is not nationally representative [26–30].

Therefore, the current training status of pharmacists 
and the gap of training needs in primary medical institu-
tions are not clear. In order to ensure the training plan 
to meet the demand of pharmacists, this study conducts 
a nationwide survey to further explore the training sta-
tus of basic skills of primary care pharmacists and its 
unmet training needs on the basis of existing research. 
This study aims to explore issues about training of Chi-
na’s primary care pharmacist team from the perspective 
of pharmacist needs so as to put forward policy recom-
mendations for the further development of China’s pri-
mary pharmaceutical industry, and provide reference for 
the construction of pharmacists in primary health insti-
tutions in China.
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Materials and methods
Participants
The subjects of this study were pharmacists in primary 
medical and health institutions. Inclusion criteria were as 
follows: the respondent (1) was at least 18 years of age; 
(2) was dispensing pharmacist, clinical pharmacist or 
pharmacy technician; (3) have worked in primary medi-
cal and health institutions for at least 1 year; (4) have the 
ability and willingness to participate in completed ques-
tionnaires about 30  min long. Each eligible respondent 
was provided with informed consent.

Data source
Data were collected by a descriptive, cross-sectional 
study of the nationwide pharmacist workforce at primary 
healthcare institutions in 2021. The total number of phar-
macists registered in primary healthcare institutions was 
167,647[31]. Raosoft(​h​t​t​p​​:​/​/​​w​w​w​.​​r​a​​o​s​o​​f​t​.​​c​o​m​/​​s​a​​m​p​l​e​s​i​z​e​
.​h​t​m​l) was used to calculate the target sample size; with a 
margin of error of 5% and a confidence interval of 95%, a 
minimum sample of 384 pharmacists was considered an 
acceptable sample size.

For extended sample coverage reflecting the overall 
working status of pharmacists in China, this study adopts 
a multi-stage sampling strategy to extract samples. The 
steps are as follows: (1) a total of 31 provinces (autono-
mous regions)/municipalities in mainland China were 
included, and in each province (autonomous region)/
municipality, all cities were divided into three urban 
groups according to their GDP per capita in 2020, with 
a total of 93 urban groups included; (2) based on the pri-
mary healthcare institutions administrators’ willingness, 
convenience sampling was adopted to select specific 
institutions, and at least 4 primary healthcare institutions 
were selected in each urban group; and (3) in each insti-
tution, at least 1 pharmacists were selected according to 
whether they agreed to participate and met the following 
criteria.

Instruments
This study developed a questionnaire based on the 
national continuing medical education regulations [32], 
combined with the existing literature research [26–30], 
the “continuing education Regulations for Professional 
and Technical personnel” and the relevant regulations of 
the primary health personnel ability improvement train-
ing projects of National Health Commission and provin-
cial health commissions [15, 33, 34]. The questionnaire 
was validated according to following phases: First, the 
questionnaire was sent for expert review to three phar-
macists in a primary hospital to valid face and content 
validity. Subsequently, a pilot test was conducted in Nan-
jing, Jiangsu Province by convenience sampling. A total 
of 16 pharmacists were involved in pilot study and data 

were not included in the results. The questionnaire was 
improved based on the findings of the expert review and 
pilot study. The final questionnaire was shown in Addi-
tional file 2.

The final questionnaire consisted of two parts:
The first part of the questionnaire consisted of 14 

questions, which collected the information of the sur-
veyed institutions and the basic information of the sur-
veyed pharmacists, respectively. Institution information 
including: ① the province or city where the respondent 
is located, in order to divide regions according to China’s 
consistent geographical divisions. ② Type of institution. 
There are many types of primary healthcare institutions 
in China, including township health centers, community 
health service centers, community health service sta-
tions, and village clinics. Different types of institutions 
have different scales and responsibilities. The basic infor-
mation of pharmacists included: ① demographic infor-
mation, including gender, age, marital status, education 
background. ② work related information, including work 
qualification, route to enter the field of pharmacy, form 
of employment, professional title, annual income, weekly 
working hours, and whether to work night shifts, which 
helps us to understand the composition of the primary 
pharmacist team and their current working status.

The second part was the survey of pharmacists’ train-
ing, which set up five dimensions. ① The number of 
training times received by the surveyed pharmacists in 
the past 3 years, ② the content of training they actually 
received (multiple choice questions, total 12 options), ③ 
the content of training they expected to receive (multiple 
choice questions, total 12 options same as ②), ④ the way 
they actually received training (multiple choice ques-
tions, total 9 options), ⑤ the way they expected to receive 
training (multiple choice questions, total 9 options same 
as ④). These questions are set to reflect the current train-
ing status and needs of the respondents.

Data collection
In this study, a total of 93 undergraduate students with 
pharmacy education background were recruited as data 
collectors and trained. The training content included the 
description of content, the form and process, and the 
etiquette.

Data collectors conducted the survey from July to Sep-
tember in 2021. After obtaining the consent of the man-
agers of the primary healthcare institutions, the data 
collectors used the free time of the potential respondent 
to ask basic information of them to determine whether 
they met the inclusion criteria for the study. Then, the 
respondents who met the criteria were explained the pur-
pose, content, and requirements of the survey, and asked 
whether they were willing to participate. After obtaining 
the signed consent form from the respondents, the data 

http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
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collectors worked with the respondents to determine the 
specific time and place to conduct the survey.

The respondents completed the online survey ques-
tionnaire and submitted it. During the survey, data col-
lectors were not allowed to provide any opinions on the 
questionnaire, but only requests or instruction. All of the 
research data were collected by team-designed software 
and were processed into identifiable electronic data. In 
order to ensure the quality of the survey data, the sur-
vey system used in this study can set the format of ques-
tion response, so as to ensure that the data meet the 
requirements.

Statistical analysis
Descriptive statistics were used to report the character-
istics of the sample. The paired χ2 test was used to test 
whether the training content and way met the needs of 
primary care pharmacists. The chi-square test was used 
to test whether the differences of expected training con-
tent and training way of subgroups (type of institution, 
region, age, annual income, gender, marital status, pro-
fessional title, education background, weekly working 
hours, night shift, employment form, qualification certifi-
cate, entry route, number of training in three years) were 
significant (Additional file 1). Results were significant 
when P values were less than 0.05. All analyses are con-
ducted using Stata 15.0.

Results
Characteristics of sample
A total of 1206 questionnaires were collected from 783 
primary healthcare institutions in 31 provinces. After 
data cleaning, 638 pharmacists’ questionnaires were 
reserved (valid response rate was 53%). Among the 
excluded questionnaires, several reasons of exclusion 
were as follows: (1) the institution where the respondent 
belongs to is not a primary healthcare institution; (2) the 
answers of questions were inconsistent and did not pass 
the logic test; (3) the questionnaire was incomplete or the 
datafile of which was damaged and unable to be fixed or 
rebuilt by return visits.

The distribution results of primary health institutions 
in this survey are shown in Table 1. Among the surveyed 
institutions in this study, the number of township health 
centers in the eastern region (60) was slightly lower than 
that in the central (67) and western regions (67), but the 
number of community health service centers (113) was 
much higher than that in the central (47) and western 
regions (65). The number of village clinics in the eastern 
and central regions was roughly equal (36:37), while it 
was slightly lower in the western region (21). According 
to the China Health Statistics Yearbook, the geographical 
distribution and the types of institutions surveyed in this 
study are consistent with external data [35].

Characteristics of surveyed pharmacists
As shown in Table  2, the pharmaceutical professionals 
in the sample institutions are mainly female (65%), with 
the age mainly concentrated between 18 and 49 years old 
(90%). Pharmaceutical technical personnel over 50 years 
old account for a relatively small proportion (10%), and 
the basic characteristics of the respondents are basically 
consistent with external data [35].

In terms of the employment form of pharmaceuti-
cal professionals, about half (55%) of the respondents 
have an officially budgeted post. In terms of the educa-
tional background, bachelor’s degree (53%) and junior 
college (30%) account for the highest proportion. From 
the perspective of professional titles, junior titles (56%) 
account for the highest proportion. About 72% of the 
pharmacists entered the field through professional phar-
macy education in college, while other ways including the 
non-pharmacy personnel transferred to pharmacy (8%), 
arranged to be in charge of drug administration (7%), and 
non-pharmaceutical personnel pursue further studies 
in pharmacy in colleges and universities (6%) were few 
and scattered. The proportion of pharmacists who have 
received 2–3 times of trainings in the past three years is 
the highest (46%).

There were significant differences in the distribu-
tion of age group, marital status, route to entering the 
pharmacy field, highest education level, annual income, 
weekly working hours, and number of trainings received 

Table 1  Distribution characteristics of primary medical and health institutions
Institution type/
geographical distribution

Eastern N(%) Central N(%) Western N(%) Total N(%)

Township health centers 60(9.40) 67(0.10) 67(0.10) 194(0.30)
Community health
service centers

113(0.17) 47(0.07) 65(0.10) 225(0.35)

Community health
service stations

40(0.06) 23(0.03) 47(0.07) 110(0.17)

Village clinics 36(0.05) 37(0.05) 21(0.03) 94(0.14)
Other 4(0.00) 1(< 0.01) 10(0.01) 15(0.02)
Total 253(0.39) 175(0.27) 210(0.32) 638(1.00)
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Item Total N(%) Eastern
N(%)

Central
N(%)

Western
N(%)

P-value

Gender
  Male 222(0.35) 79(0.31) 73(0.42) 70(0.33) 0.070
  Female 416(0.65) 174(0.69) 102(0.58) 140(0.67)
Age
  18–35 286(0.45) 125(0.49) 62(0.35) 99(0.47) 0.045*

  36–49 286(0.45) 101(0.40) 92(0.53) 93(0.44)
  No less than 50 66(0.10) 27(0.11) 21(0.12) 18(0.09)
Marital status
  Unmarried 111(0.17) 194(0.77) 159(0.91) 162(0.77) 0.001**

  Married 515(0.81) 56(0.22) 13(0.07) 42(0.20)
  Other 12(0.02) 3(0.01) 3(0.02) 6(0.03)
Employment form
  Staffing 353(0.55) 130(0.51) 109(0.62) 114(0.54) 0.273
  Non-staff 268(0.42) 116(0.46) 62(0.35) 90(0.43)
  Intern/temporary worker 17(0.03) 7(0.03) 4(0.02) 6(0.03)
Qualifications a

  Licensed pharmacist qualification certificate 448(0.70) 178(0.70) 119(0.68) 151(0.72) 0.705
  Professional title pharmacist qualification certificate 521(0.82) 212(0.84) 133(0.76) 176(0.84) 0.076
  The qualification certificate of pharmacist 493(0.77) 196(0.77) 136(0.78) 161(0.77) 0.966
  Clinical pharmacist (post training) certificate 277(0.43) 113(0.45) 75(0.43) 89(0.42) 0.872
  None of the above 66(0.10) 23(0.09) 25(0.14) 18(0.09) 0.131
Highest degree
  Technical secondary school or below 73(0.11) 21(0.08) 35(0.20) 17(0.08) 0.004**

  Junior college 194(0.30) 78(0.31) 50(0.29) 66(0.31)
  Bachelor 338(0.53) 137(0.54) 86(0.49) 115(0.55)
  Master 31(0.05) 16(0.06) 3(0.02) 12(0.06)
  PhD 2(< 0.01) 1(< 0.01) 1(0.01) 0(0.00)
Professional title
  None (including pending employment) 117(0.18) 41(0.16) 42(0.24) 34(0.16) 0.614
  junior 355(0.56) 143(0.57) 91(0.52) 121(0.58)
  intermediate 123(0.19) 49(0.19) 32(0.18) 42(0.20)
  deputy senior 38(0.06) 17(0.07) 9(0.05) 12(0.06)
  senior 5(0.01) 3(0.01) 1(0.01) 1(< 0.01)
Route to entering the pharmacy field
  Graduated from a pharmacy school 460(0.72) 187(0.74) 121(0.69) 152(0.72) 0.020*

  Non-pharmacy personnel transferred to pharmacy 52(0.08) 15(0.06) 14(0.08) 11(0.05)
  Non-pharmaceutical personnel’s further studies in pharmacy in colleges 40(0.06) 12(0.05) 2(0.01) 8(0.04)
  Arranged to be in charge of drug administration 42(0.07) 11(0.04) 9(0.05) 2(0.01)
  Pharmaceutical apprentice 22(0.03) 19(0.08) 18(0.10) 15(0.07)
  Pharmacy correspondence education 22(0.03) 9(0.04) 11(0.06) 22(0.10)
Annual income
  Less than 30,000 33(0.05) 17(0.07) 30(0.17) 25(0.12) < 0.001***

  30,000–80,000 yuan 376(0.59) 135(0.53) 117(0.67) 132(0.63)
  80,000–150,000 yuan 180(0.28) 82(0.32) 22(0.13) 43(0.20)
  More than 150000 yuan 49(0.08) 19(0.08) 6(0.03) 10(0.05)
Weekly working hours
  ≤ 35 h 287(0.45) 44(0.17) 23(0.13) 25(0.12) 0.001**

  >35 and ≤ 40 h 259(0.41) 127(0.50) 61(0.35) 99(0.47)
  >40 h 92(0.14) 82(0.32) 91(0.52) 86(0.41)
Night shift
  Yes 252(0.39) 163(0.64) 97(0.55) 126(0.60) 0.171
  No 386(0.61) 90(0.36) 78(0.45) 84(0.40)

Table 2  Basic characteristics of primary pharmacists
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in the past three years among the respondents in differ-
ent regions (eastern, central, and western regions). In the 
central region, respondents of “36–49 age, unmarried, 
and technical secondary school educational background 
or below, annual income less than 30000-yuan, weekly 
working hours more than 40 hours, the number of train-
ings received in recent 3 years no more than 1 " were 
more than eastern and western regions.

Training content and training approaches for primary care 
pharmacists
As shown in Table  3, among the current training con-
tent, safety issues of drug treatment (65.05%), drug poli-
cies, systems and regulations (63.64%), information and 
rational use of common clinical drugs (60.50%) had the 
highest frequency. The most expected training con-
tents of primary care pharmacists were the information 
and rational use of common clinical drugs (68.97%), the 
clinical manifestations and diagnosis and treatment stan-
dards of common diseases (68.50%), and safety issues of 
drug treatment (61.44%). Except for the basic theoreti-
cal knowledge of pharmacy, safety issues of drug treat-
ment, drug storage knowledge and drug management, 
there were statistically significant differences between 
the current and the expected training content of pharma-
cists in primary medical institutions, indicating that the 

current training content does not fully meet the needs of 
pharmacists.

As shown in Table 4, primary care pharmacists mainly 
participated in training by participating in meetings or 
special lectures (58.31%), internal training (43.10%), and 
short-term study in superior hospitals (38.87%). How-
ever, they were most likely to be trained by short-term 
study in superior hospitals (60.34%), participating in 
meetings/special lectures (48.59%), and on-site guid-
ance from superior hospitals (47.65%). In addition to 
the remote education, there were statistical differences 
between current and expected training approaches, 
which showed that the current training approach is not 
completely meet the demand of pharmacists.

Discussion
Since the new health care reform in 2009, the hardware 
facilities of primary medical institutions in China have 
been gradually improved. At present, more attention has 
been paid to improving service capacity and quality [36, 
37]. This study investigated the basic features, training 
status and training need of primary care pharmacists in 
Chinese mainland. In this survey, the geographical distri-
bution of medical institutions and the layout of institu-
tional types, and the distribution of basic characteristics 
of respondents were basically consistent with the distri-
bution of relevant information in the Yearbook of health 

Table 3  Survey of training content for primary care pharmacists
Questionnaire Composition Current Training 

Content N(%)
Expected Training 
Content N(%)

P (Paired 
χ² Test)

Drug policies, systems and regulations 406(63.64) 358(56.11) 0.001**

Basic theoretical knowledge of pharmacy 370(57.99) 367(57.52) 0.888
Clinical manifestations and diagnosis and treatment standards of common diseases 359(56.27) 437(68.50) < 0.001***

Information and rational use of common clinical drugs 386(60.50) 440(68.97) < 0.001***

Safety issues of drug treatment 415(65.05) 392(61.44) 0.13
Drug storage knowledge and drug management 369(57.84) 370(57.99) 1.000
Clinical pharmacy knowledge 252(39.50) 368(57.68) < 0.001***

Professional ethics of pharmaceutical personnel 271(42.48) 229(35.89) 0.002**

Ability to handle and analyze problems 156(24.45) 300(47.02) < 0.001***

Skills to provide pharmaceutical services 165(25.86) 289(45.30) < 0.001***

Retrieval techniques for pharmaceutical literature at home and abroad 50(7.84) 16(2.51) < 0.001***

Other 25(3.92) 9(1.41) < 0.001***

*p < 0.05, **p < 0.01, ***p < 0.001

Item Total N(%) Eastern
N(%)

Central
N(%)

Western
N(%)

P-value

Number of trainings received in the past three years
  ≤ 1 141(0.22) 49(0.19) 50(0.29) 42(0.20) 0.004**

  2–3 times 292(0.46) 117(0.46) 75(0.43) 100(0.48)
  4–5 times 109(0.17) 35(0.14) 36(0.21) 38(0.18)
  ≥ 6 times 96(0.15) 52(0.21) 14(0.08) 30(0.14)
a. This is a multiple-choice question

*p < 0.05, **p < 0.01, ***p < 0.001

Table 2  (continued) 
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in the People’s Republic of China 2021, which indicate 
this survey has a good representativeness.

Basic characteristics of surveyed pharmacists
The survey data reflected that the primary pharmaceuti-
cal workers in China are generally young and personnel 
with a bachelor’s degree or below and a junior profes-
sional title or below account for the majority. It can be 
concluded that pharmaceutical work lack of high-quality 
professionals with high education, which is consistent 
with the conclusions of previous domestic studies [38, 
39]. And it is related to the current requirements for pro-
fessional pharmacists in China. At present, the primary 
and lower professional titles of health personnel in China 
are obtained through examinations. The qualification for 
assistant pharmacists is a technical secondary school/
junior college degree in pharmacy. And the qualification 
for pharmacists is a technical secondary school degree 
in pharmacy and working as an assistant pharmacist for 
more than 5 years, or a junior college degree in pharmacy 
and 3 years of working experience in pharmaceutical ser-
vices, or a bachelor degree in pharmacy and 1 year work-
ing experience in pharmacy service, or a master degree 
in corresponding field [40]. In general, only a technical 
secondary school degree in pharmacy related majors is 
required to be a pharmacist with a professional title, and 
the entry threshold for education is not high.

Among them, personnel of bachelor degree or above 
in the eastern part accounted for the highest, while the 
central region has the lowest proportion, and the same 
applies to the annual income distribution. The difference 
of education level and the distribution of income in the 
eastern, central and western region was statistically sig-
nificant. In general, China’s economic development level 
shows a stepwise decline from east to west. But a higher 
economic level is related to the level of education and the 
input of health resources, therefore, it is not consistent 
with the traditional perception that the academic degree 
and annual income of pharmaceutical professionals in the 
central region are lower than those in the western region. 

The possible reason is that, in order to coordinate the 
balanced development of regions, the Chinese govern-
ment has launched the Strategy for Large-scale Develop-
ment of Western China [41, 42]. With the support of this 
policy, the western region has realized economic growth, 
and the medical and education have also been improved. 
This also reflects the current imbalance of primary medi-
cal and health resources among regions in China [43], 
and more medical and health resources should be tilted 
to the central and western regions in the future.

In this study, most of the primary care pharmacists 
entered the pharmacy field by receiving pharmaceutical 
education in colleges and universities, and most of the 
pharmaceutical staff had obtained professional title qual-
ifications and licensed pharmacist qualifications, indicat-
ing that the professional level of pharmacists in China 
is relatively high. This is an updated result, as previous 
studies suggested that the professional level of primary 
pharmaceutical staff in China was not high and there are 
common issues about non-pharmaceutical personnel 
engaging in pharmaceutical work [26]. The results of this 
study indicate that the professionalism of primary phar-
macists has been improved in recent years.

Training of pharmacists in primary medical institutions
With the continuous improvement of public demand for 
pharmaceutical services, it is more and more urgent for 
pharmacists to receive high-quality training. Previous 
studies have shown that the output of pharmacist train-
ing in China is less than one third of the actual demand 
[44]. The results of this survey showed that the training 
frequency of primary care pharmacists in China was rela-
tively low within three years, about 67.9% of the respon-
dents received less than three times of training, less than 
once a year on average, which is not conducive to the 
pharmacists to update their knowledge and improve the 
quality of pharmaceutical care. According to the continu-
ing medical education regulations of China, the credit 
system of continuing education activities of hospital 
pharmacists is implemented, which is divided into class I 

Table 4  Survey on training approaches for primary care pharmacists
Questionnaire Composition Current Training Approaches 

N(%)
Expected Training Approaches 
N(%)

P (Paired 
χ² Test)

Further study in school 45(7.05) 201(31.50) < 0.001***

Short-term study in superior hospitals 248(38.87) 385(60.34) < 0.001***

On-site guidance from superior hospitals 203(31.82) 304(47.65) < 0.001***

Participate in meetings or special lectures 372(58.31) 310(48.59) < 0.001***
Remote education 247(38.71) 261(40.91) 0.383
Internal training 275(43.10) 233(36.52) 0.007**

Apprenticeship 69(10.82) 98(15.36) 0.006**

Self-study or Proficiency test with training materials 78(12.23) 105(16.46) 0.014*

Other 22(3.45) 11(1.72) 0.035
*p < 0.05, **p < 0.01, ***p < 0.001
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credit and Class II credit in credit management. Interme-
diate and above pharmacists from township health cen-
ters and above medical and health institutions shall have 
a total credit of no less than 25 credits per year, includ-
ing 5–10 credits for Class I and 15–20 credits for Class II, 
and the two types of credits shall not be interchangeable. 
Junior professional and technical personnel in medical 
and health institutions at all levels shall obtain no less 
than 20 credits annually, and rural doctors shall obtain 
no less than 15 continuing medical education credits 
annually, without distinguishing between Class I and II 
credits [32, 45]. In order to promote the continuing edu-
cation of primary health personnel, the National Health 
Commission of the PRC proposed in 2019 that medical 
staff at and below the county level should not be limited 
to credit classification, and the proportion of remote 
continuing medical education credits should be appro-
priately increased [46]. In general, the training opportu-
nities obtained by primary care pharmacists in China do 
not meet the provisions of continuing education. In the 
future, resources investment in training and continuing 
education of primary pharmacists should be strength-
ened, and the continuing education of primary health 
personnel should be increased through “Internet +” and 
other means, and efforts should be made to improve the 
ability of primary healthcare.

In terms of training content, there is a statistically sig-
nificant difference between the received and expected 
training content, indicating that this group still has obvi-
ous unmet training needs. Specifically, more than half the 
pharmacist accepted the related training of “drug policy 
laws and regulations, basic knowledge of pharmacy, safe 
and rational drug use, drug management, common dis-
ease diagnosis and treatment, these training contents also 
rank high in the training needs of pharmacists. Previous 
studies have also shown that China’s primary care phar-
macists have a high training demand for “rational drug 
use, drug safety, diagnosis and treatment of common dis-
eases, pharmaceutical theory, information on commonly 
used therapeutic drugs, and pharmaceutical related 
laws” [26, 47, 48]. These previous studies and this study 
all showed that these training contents should be the 
indispensable basic contents in the training of primary 
pharmacists. In addition, the surveyed pharmacists still 
had unmet needs for the contents of “clinical pharmacy 
knowledge, ability to deal with and analyze problems, and 
skills to provide pharmaceutical services”, which indi-
cated that these contents may be the direction of develop-
ment and efforts of follow-up training for them. Relevant 
national and local departments have issued regulations 
on the job responsibilities of pharmacists. The “Regula-
tions on Pharmacy Administration in Healthcare Institu-
tions " specify that pharmacists in medical institutions are 
responsible for drug procurement, prescription review 

and evaluation, drug dispensing, design and implementa-
tion of drug treatment programs, ward rounds, inquiry, 
drug monitoring, and drug consultant [49]. Hunan [50], 
Hubei [51], Guizhou [52] and other provinces have issued 
special regulations for the pharmaceutical management 
of primary medical and health institutions, clarifying the 
main responsibilities of pharmaceutical personnel in pri-
mary medical and health institutions, which include drug 
policies and regulations, drug acceptance, formulation 
and management, collection of adverse drug reactions, 
drug consultant, prescription review, and popularization 
of drug knowledge. However, several surveys of primary 
care pharmacists in China [53–56] have found that drug 
dispensing, patient medication consultation, prescription 
review, adverse reaction monitoring and drug manage-
ment are the most frequently carried out pharmaceuti-
cal services, while ward rounds, pharmaceutical consults, 
therapeutic drug monitoring and other pharmaceutical 
services are less carried out. Therefore, the work content 
of primary care pharmacists is not consistent with duty 
regulation. There is a gap between the job reality and the 
requirements of policy documents for responsibilities. 
The design of future training for primary care pharma-
cists needs to address this gap by focusing on knowledge 
of clinical pharmacy and service skills.

In terms of training approaches, there was a statistically 
significant difference between the current and expected 
training approaches of pharmacists in primary medical 
institutions, indicating that there was still a contradic-
tion between the current situation and the demand for 
training approaches. Specifically, “short-term study in 
superior hospitals, on-site guidance of superior hospi-
tal personnel, participation in conferences/special lec-
tures, remote education, and internal training” are the 
most common training approaches, and also with high 
demand. International studies have also shown that a 
mixed training approach is currently widely used [57]. 
In this study, the approach-“continue their education in 
schools”-is of significant unmet demand. However, the 
continuing education forms stipulated in the “Adminis-
trative Measures for Continuing Pharmaceutical Educa-
tion” include academic conferences, academic lectures, 
special seminars, training classes, study classes, advanced 
training classes, business research and investigation, 
technology demonstration and remote teaching activities 
[58]. Up to now, more than 40 professional competency 
training courses for first-line pharmacists have been 
held with remote teaching mode [59]. Other surveys of 
training approaches showed that advanced training in 
superior medical institutions, expert lectures, and grass-
roots training bases account for the main part [29, 60]. 
According to regulations and current training practices, 
the need for “further education in school” may still not be 
met for some time to come.
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In summary, the current training frequency of pharma-
cists in basic medical institutions is not up to the stan-
dard, and there are contradictions between the current 
situation and the needs in training content and training 
methods. These contradictions will affect the effective-
ness of pharmaceutical service delivery. Therefore, China 
should standardize and improve the pharmacist training 
system as soon as possible, provide high-quality training 
and teaching for pharmacists purposefully, strengthen 
the training output, and effectively make up for the 
absence of pharmaceutical services. At the same time, it 
is also necessary for the government to increase financial 
investment to ensure that the education fees are used to 
implement the continuing education for primary care 
pharmacists smoothly.

The findings of this study informed the design and 
development of a continuing pharmaceutical educa-
tion programme contextualised to primary pharma-
cist training needs. Further research is needed to assess 
the current training status and needs of different types 
of pharmacists in order to facilitate job-specific train-
ing and prompt the use of training resources efficiently. 
Moreover, future research should investigate pharma-
cists’ perceptions toward CPD and CPE activities and the 
influence of gender and socioeconomic-related factors on 
training preferences.

This study has some limitations. Firstly, this study 
used a strict multi-stage sampling design, but due to the 
impact of COVID-19, field investigation could not be 
conducted in some cities, which may cause sample bias. 
However, on the whole, the social demographic infor-
mation of the sample is relatively consistent with that of 
primary care pharmacists according to national statistics. 
Secondly, the questionnaire is prepared according to the 
literature, policy, training status without open question, 
which may not fully obtain expectations of pharmacists’ 
training, only represents training content and forms 
that are currently available but not fully accessible to 
respondents. Thirdly, sampling strategy in this study is a 
non-probability sampling technique in which the study 
subjects are selected based on willingness to participate, 
which lead to self-selection problems.

Conclusion
In conclusion, there are still few pharmaceutical profes-
sionals with high education or above and intermediate 
or above professional titles in primary medical institu-
tions in China, but their professional education has been 
improved, indicating that the education and training 
in China has achieved initial success. At the same time, 
from the perspective of primary care pharmacists, this 
study found the fundamental part and future direction of 
development of the training content and training form. 
Specifically, the basis of training content is “knowledge” 

as the core, and its growth point is “service ability” as the 
core. Multi-mode mixed training forms are the character-
istics of current training approaches, and school continu-
ing education is an unmet development need. The results 
of this study can be used as a basis for further develop-
ment and research into the needs of in-service training 
and continuing education for pharmacists.
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