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The number of China’s online healthcare 
consumers reached 300 million in June 2022, 
accounting for 28.5% of internet users as a whole, 
which showed a significant increase from the first 
survey results in 2020 [1, 2]. It indicates that the online 
healthcare market in China is expanding each year 
and the number of consumers purchasing telemedicine 
services is growing as well. Telemedicine refers 
to health services provided using electronic 
communication tools such as smartphones, telephones 
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and mobile wireless devices [3]. The implementation 
of telemedicine can meet the pharmaceutical needs 
of patients who are unable to visit offline medical 
institutions for various reasons. As a part of medical 
services,  remote pharmacy services can help 
pharmacists to develop their professional skills, 
improve the accessibility of pharmacy services 
to patients, and accelerate the transformation of 
pharmacy services to  “patient-centered” services in 
China [4].

Against the background of the “internet +” 
era and China’s support for telemedicine, medical 
institutions at all levels, Internet enterprises and online 
drug sales platforms around the world have launched 
internet pharmacy services one after another. In China, 
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there are not many studies on internet pharmacy 
services, with only one hundred related articles. At this 
stage, there are some problems in the field of internet 
pharmacy services in China, such as unclear concepts 
and few service items. Therefore, in this paper, 
through the study of relevant literature, we investigate 
the development status of remote pharmacy services in 
China, outline its connotation and sort out the service 
content and characteristics in conjunction with online 
survey research. Based on this, we put forward some 
suggestions for the improvement of internet pharmacy 
services.

1 Status of research on internet pharmacy 
services in China

CNKI, VIP and Wanfang databases were selected 
as literature sources, and the titles and topics were 
searched using terms such as “internet pharmacy 
services” “internet + pharmacy services” “tele 
pharmacy services”, and “WeChat pharmacy services”. 
Then, the literature was screened to eliminate duplicates 
or articles that deviated from the research topic. Trends 
in the publication of relevant research literature over the 
years are excluded, as shown in Fig. 1.

The amount of literature finally obtained shows 
that internet pharmacy services are a new research 
area in China. In terms of the time of publication, 
the research made by China’s scholars on internet 
pharmacy services can be divided into three stages.

Phase I is from 2000 to 2014. At this stage, 
scholars did not explicitly propose the concept of 
“tele pharmacy services”, but they suggested the use 
of information technology to develop the pharmacy 
business in China, which can be understood as the 
starting period. Besides, some scholars have suggested 

that services should be provided to the general public 
by building a dedicated website, which also provides 
a platform for academic exchange for practitioners 
in the pharmacy profession [5-7]. At the same time, 
institutions affiliated with the Wannan Medical 
College have conducted research on the construction 
of an information platform for pharmacy services 
using information technology and analyzed the results 
of the operation [8, 9].

Phase II is from 2015 to 2019, which is the 
developing period. The number of publications in this 

Fig. 1 Trends in the publication of internet pharmacy services in China over the years
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phase is not big but some scholars launched research 
on internet pharmacy services in the real sense, with 
the research themes mainly being the use of WeChat 
platforms by healthcare institutions to implement 
internet pharmacy services for different diseases, 
such as patients with chronic diseases [10, 11], children 
with idiopathic dwarfism [12] and chronic obstructive 
pulmonary disease [13].

Phase III is from 2020 to now, which is the 
mature period. Since the outbreak of the COVID-19 
pandemic in 2020 there has been a large increase 
in research by China’s scholars on the practice and 
implementation effects of internet pharmacy services. 
Some scholars have proposed the establishment of a 
dedicated online pharmacist service system to extend 
the scope of pharmacy services [14]. At this stage, 
WeChat public numbers play an important role in 
the implementation of internet pharmacy services. 
Public numbers of WeChat for pharmacy services can 
promote the dissemination of pharmacy knowledge 
and help pharmacists to establish a professional 
image [15]. Meanwhile, some special populations such 
as children [16, 17], pregnant women [18] and patients 
with mental illness [19] can access pharmacy services 
through internet technology. In addition, other scholars 
have launched an analysis from the perspective of 
pharmacists, arguing that pharmacist-led internet 
pharmacy services can improve patients’ medication 
compliance and promote the public’s awareness of 
rational medication use [20]. Besides, they suggest that 
the implementation of a performance management 
system can effectively increase pharmacists’ 
motivation to participate and better guarantee the 
high-quality development of science-based services in 
medical institutions [21].

2 Concept definition and service offerings

2.1 Concept definition

Internet pharmacy services are part of remote 
services, but with the rapid development and popularity 
of internet technology, internet can carry out more 
remote functions. Therefore, pharmacy services 

carried out by internet can be derived from the concept 
of remote services.

The Nat ional  Associa t ion  of  Boards  of 
Pharmacy considers tele pharmacy services to be 
provided to patients at a distance through the use of 
telecommunications and information technology [22]. 
Internet pharmacy services, therefore, refer to the use 
of internet technology to provide services to patients 
at a distance.

The use of the internet for the dissemination of 
pharmacy services addresses geographical constraints 
and alleviates the problems of scarce pharmaceutical 
resources and inadequate pharmacists in remote areas. 
Moreover, the professional competence of pharmacists 
can be better utilized to provide services to patients, 
which will reduce the occurrence of irrational drug 
use among patients and improve the effectiveness of  
drugs [23, 24].

2.2 Service offerings

The content of the internet pharmacy services in 
China is summarized by combing the literature with 
actual surveys of service providers such as internet 
hospitals, internet medical platforms, WeChat public 
numbers and online drug sales platforms.

2.2.1 Online consulting services

A service platform or system where patients 
can communicate with pharmacists is an online 
consultation service. Patients can access a number of 
services including medication assessment, medication 
adjustment,  medication planning, medication 
education and medication advice through online 
consultation [4].

There are two types of online consultation 
services: Real-time and just-in-time. In real-time 
online consultations, patients can communicate with 
their pharmacists in real time by text, voice, video 
or mixed communication, which usually requires 
patients to pay a fee for the consultation. Timely 
online consultation means that patients ask questions 
by leaving messages and then wait for pharmacists to 
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reply, with a certain lag. But this type of consultation 
is usually carried out by pharmacists on a voluntary 
basis, and patients can obtain it free of charge. Both 
services can solve patients’ medication problems to a 
certain extent and reduce the probability of irrational 
medication use [25, 26].

2.2.2 Pharmacy information section

Professional pharmacists write some articles 
to educate the public, improve their knowledge of 
pharmacy, enhance their understanding of pharmacy 
services and pharmaceutical policies. This is a way to 
help people obtain professional pharmacy knowledge 
and policies in a simple and easy-to-understand 
manner. To a certain extent, it makes pharmacy 
services more accessible and proactive.

2.2.3 Drug information search

People with medication needs can access a 
wide range of services such as electronic instructions 
for drugs, checking the authenticity of drugs and 
drug consistency evaluation through the drug 
information enquiry service. Those in need can find 
drug information services such as usage, dosage and 
precautions for target drugs by using WeChat APPs 
such as Tencent Health Medicine Box, Drug Assistant 
and Drug Enquiry Assistant, or by downloading and 
installing stand-alone software such as Dingxiang 
Yuan’s Drug Usage Assistant APP.

2.2.4 Medication follow-ups and reminders

T h e  c o n t e n t  o f  r e m o t e  f o l l o w - u p  a n d 
intervention by pharmacists mainly includes regular 
reminders, remote monitoring of patients’ indicators 
and vital signs, and the main intervention methods 
include telephone, video and e-mail [27]. With the 
development of internet pharmacy services, some 
medical institutions have experimentally established 
WeChat groups [28, 29] to provide extended services for 
patients with specific diseases after discharge from 
hospital, which greatly improves patients’ medication 

compliance and enhances drug efficacy.

3 Analysis of the main system of internet 
pharmacy services

At this stage, there are three main types of internet 
pharmacy services in China: Medical institutions, Internet 
enterprises and online pharmacies. They have differences 
in the content, forms and focus of the services.

3.1 Establishment of an online chain of services by 
medical institutions

Medical institutions combine medical resources 
with internet technology to build a remote service 
system for pharmacy services, and the combination 
of internet hospitals, WeChat public numbers and 
WeChat groups ensures that patients’ needs are met in 
a comprehensive manner.

3.1.1 The system of consultation, review and delivery 
in internet hospitals 

Pharmacy services are one of the services that 
must be available in China’s internet hospitals [30]. 
Patients can access three elements of the internet 
hospital, including real-time clinic consultation, 
prescription review and drug delivery, which are 
provided by professional pharmacists.

(1)	Pharmacy outpatient clinic. The pharmacy 
clinic is a type of online consultation service with 
real-time communication. Patients register and 
pay the corresponding registration fee through an 
internet hospital program or software, after which the 
pharmacist provides the appropriate service according 
to the patient’s request.

(2)	Prescription audit. After the physician has 
issued an online prescription based on the patient’s 
consultation information, the prescription is checked 
by a pharmacist and approved before the patient’s 
payment is processed [31]. If the pharmacist finds 
an error during the review process, the system 
immediately feeds it back to the corresponding doctor 
for confirmation [32].
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(3)	Drug delivery. The pharmacist prepares and 
packs the medication according to the prescription, 
checks the patient’s information and then hands it over 
to a logistics company, which delivers the medication 
to the patient’s designated location [33]. The medication 
delivery service plays an important role in the 
pandemic, as it ensures that patients’ daily medication 
needs while reducing the risk of cross-infection, 
and further saves patients time and money in offline 
medication collection.

Pharmacy services in internet hospitals can 
satisfy the daily pharmacy service needs of patients, 
especially those with chronic diseases, which play an 
important role in reducing the risk of cross-infection 
during the pandemic [34]. It also provides remote 
pharmacy service support for patients in remote areas, 
lowering the threshold for patients to access pharmacy 
services and effectively reducing the time and cost of 
patients who are re-visiting the hospital [35].

3.1.2 WeChat enriching pharmacy services

Pharmacy services of WeChat are usually 
provided by the pharmacy departments of medical 

insti tutions and pharmacist  groups.  Besides, 
pharmacist-physician combinations form teams 
to provide pharmacy-related science and services 
to people in the form of WeChat public pharmacy 
service numbers [36, 37]. The following four services are 
provided by the WeChat pharmacy service.

(1)	Pharmacy information science education. 
Pharmacists select topics such as rational use of 
common drugs, health science, drug administration 
methods, adverse drug reactions, special publicity and 
chronic disease management, etc. Then, they write 
some articles on these topics. After reviewing and 
revising these articles at each level, they can become 
the final drafts for pushing online [38-40].

From the preparation of an article to its delivery, 
it needs to go through three levels of review. Firstly, 
the staff in the public pharmacy service team will be 
divided into the original manuscript group and the 
graphic proofreading and layout group. After finishing 
the proofreading and layout of the manuscript, they 
can finally handed the article over to the team leader 
for final review. The article will be released after 
the review finally. See Fig. 2 below for specific 
typographic content.

(2)	Drug information search. Medical institutions 
upload their offline drug catalogues and manuals to the 

public platforms for online access to drug information 
by service users [41]. The program automatically pushes 

Fig. 2 Review process for publishing science articles
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the dosage and precautions of the relevant drugs after 
the user enters the trade name or generic name of the 
drug under the drug information query service in the 
public websites [42].

(3)	Online enquiry. Anyone with a request for 
advice can leave a message in a specific section of the 
public website or on the homepage. The content of 
the enquiry will usually be answered by a pharmacist 
responsible for the public website or automatically 
responded to by the system based on keywords. 
The online consultation function, which is the 
responsibility of the pharmacist, is usually set for a 
fixed period of time, for example, between 9:00-11:00 
and 14:00-16:00 on work day [43].

(4)	Convenience services. Patients use the public 
number to understand the corresponding information 
of medical institutions. These medical institutions 
connect some functions such as online appointment 
registration and test enquiry in the pharmacy service 
number, which can achieve the interconnection 
between the internet hospital and the public number 
to provide convenience for patients who seek medical 
treatment in medical institutions.

3.1.3 WeChat groups extending the range of services

To better provide pharmacy services to patients, 
pharmacy departments in some medical institutions 
have set up WeChat groups dedicated to serving post-
discharge patients. The WeChat group allows remote 
services to be provided to special patients such as 
neurosurgical epilepsy [25], cancer pain patients [29], 
children [44] and type 2 diabetic patients [45].

Internet hospitals, WeChat pharmacy service 
public numbers and WeChat groups build an online 
chain service system together, enriching the real-
time path of pharmacy services. The population of 
pharmacy service public numbers is not affected 
by whether or not they have seen a doctor in the 
medical institutions, expanding the scope of pharmacy 
service promotion and popularization free of charge. 
In addition, it helps people to establish the concept 
of scientific and rational use of medicines. Internet 
hospitals can meet users’ medication needs in real 

time through services such as communication, review 
and dispatch. WeChat groups, on the other hand, are 
targeted at post-discharge patients, extending the 
duration and scope of pharmacy services for patients, 
maximizing patients’ compliance and improving 
outcomes.

3.2 Internet healthcare platform enabling integration 
of pharmacy advisory services

Internet medical platforms (hereinafter referred 
to as “platforms”) are established mainly by internet 
companies through affiliation with some medical 
institutions to provide a place where patients, doctors, 
and pharmacists can communicate online and in real 
time. It is called internet hospital in China [30]. For 
example, Chunyu Doctor, Good Doctor Online, and 
JDH online healthcare are all internet hospitals. On 
the other hand, pharmacists from all over the country 
can be contracted to these platforms, thus providing 
consumers with a “package” of medical resources.

3.2.1 Integrating and segmenting pharmacist 
resources to guide consumers to have more choices

Firstly, the platform can integrate dispersed 
pharmacy resources by contracting pharmacists from 
different medical institutions. Secondly, the platform 
is segmented according to the personal titles and the 
disease areas the contracted pharmacists y specialize 
in the medical institutions are,. At the same time, the 
platform sets a recommendation index based on the 
number of consultations and consumer reviews of the 
pharmacist, helping consumers to choose the right 
pharmacist according to their needs.

3.2.2 Online enquiry

Consumers can select a pharmacist according to 
their needs and have a real-time consultation with the 
pharmacist by text, picture, voice call or video. For 
example, on the Good doctor online platform, patients 
can search for a pharmacy department through the 
“Finding a specialist” function area, click on the 
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pharmacy consultation screen and select a pharmacist 
for a consultation session.

3.2.3 Classical  Q&A and science to provide 
complementary pharmacy services

The platform is designed to provide a classic 
question and answer session for subsequent patients 
who need the same pharmacy services, with the 
patient’s personal information hidden. At the same time, 
the platform invites some pharmacists to write articles 
to provide consumers with pharmacy knowledge.

3.3 Online pharmacy platforms offering medicines

Drug sales platforms in this article refer to online 
pharmacies and takeaway platforms with built-in 
drug selling functions. Online pharmacy platforms 
(hereinafter referred to as “pharmacy platforms”) are 
designed to meet the needs of consumers for both 
purchasing and delivery of medicines, which are 
divided into three stages: Selection and purchasing 
process, pre-payment and post-payment.

3.3.1 Pharmacy services before selecting and 
purchasing medicines

Before selecting or purchasing a medicine, 
consumers can choose to consult an online pharmacist 
if they have any questions. The pharmacist will make 
recommendations based on the consumer’s description 
of the condition, cause of illness, past medical history 
and other basic information, such as age and gender.

3.3.2 Pre-payment pharmacy services

When a consumer purchases some medicines 
that involves a prescription, it needs to be reviewed by 
a licensed pharmacist online before he or she can pay 
for the medicines.

3.3.3 Post-payment pharmacy services

Post-payment pharmacy services mainly refer to 

medication dispatch. There are two types of delivery 
services: takeaway delivery and postal delivery. When 
a consumer purchases some medicines on the Meituan 
takeaway or Hungry Mall takeaway platforms, the 
platform arranges for the delivery of the medicines 
by a takeaway delivery person. When consumers 
purchase medicines from platforms such as Ali Health, 
Jingdong Pharmacy and “1” Pharmacy.com or online 
pharmacies, the medicines then need to be delivered 
by logistics companies accordingly.

3.4 Specialized tools for medication assistants to 
assist patients with their medication

Medication assistant refers to the complex 
software that is oriented to daily medication needs 
of consumers and provides drug manual query, drug 
authenticity verification and medication consultation 
through intelligent and professional medication 
knowledge. For example, the Medication Assistant 
App under DXY, Health Medication Assistant 
launched by People’s Health Publishing House and 
Chunyu Medication Query are the specialized tools.

4 Suggestions

4.1 Improving the quality of services with a “patient-
centered” approach

At this  s tage,  al though China’s internet 
pharmacy services can largely meet the daily needs 
of patients, the existing service system or functions 
should be continuously improved. As the main service 
providers, medical institutions, Internet enterprises 
and online pharmacy platforms should first actively 
collect patients’ opinions, identify their urgent needs 
and satisfy them. Secondly, pharmacists participating 
in online services should be strictly screened with 
high criteria, which can ensure service quality. 
In addition, it is also recommended that medical 
institutions with the capacity to start a chain pharmacy 
service system of internet hospitals, WeChat public 
numbers and WeChat groups. Internet healthcare 
platforms should increase their focus on the quality 
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of pharmacy services, simplify the steps to access 
services, and optimize the classification criteria of 
pharmacists, which will help consumers choose the 
best pharmacists.

4.2 Improving accessibility of pharmacy services for 
patients in remote areas

Pharmacy services based on internet technology 
can effectively expand the scope of services [46], 
especially in providing convenient and cost-effective 
healthcare services to patients in remote areas [47]. 
However, the internet pharmacy services available 
to patients in remote areas are often limited to 
medication consultation, medication education 
and science education [31]. In addition, the uneven 
distribution of medical resources in China and the 
scarcity and insufficient level of competence of 
pharmacists in remote areas [48] also fail to meet the 
needs of local patients. The above problems can be 
solved by encouraging the formation of medical 
consortia between tertiary hospitals in provincial 
capitals and municipal tertiary hospitals and township 
and community hospitals in remote areas to establish 
an interconnected pharmacy service system. Then. 
patients can enjoy good pharmacy services such as 
chronic disease management, remote consultation, 
follow-up consultation and science education at home. 
At the same time, pharmacists in less developed areas 
should be encouraged to actively learn from high-level 
pharmacists within the medical association, which 
will improve their professional competence through 
training.

4.3 Perfecting laws and regulations to protect 
patients’ rights

The integration of pharmacy services with 
internet technology means that patients experience 
convenience and inadvertent pitfalls. The submission 
of patients’ private information to a particular system 
or platform means that they are at risk of exposing 
their privacy. When information containing personal 
ID numbers, home addresses, telephone numbers, 

consultation information and other private information 
is leaked or even trafficked by unscrupulous 
individuals, it can have a serious impact on patients 
and, consequently, on their willingness to use internet 
pharmacy services [31]. At the present, although 
some relevant management measures have been 
introduced in China, such as internet diagnosis and 
treatment, service providers must protect patients’ 
privacy on the internet. At the same time, China does 
not yet have management measures for the service 
quality of internet pharmacy services. Therefore, 
authorities should speed up the formulation and 
introduction of relevant management measures, sort 
out the implementation standards, strengthen the 
supervision of service providers to protect patients 
more comprehensively. As providers of internet 
pharmacy services are the first responsibility to protect 
patient privacy, they should strengthen their efforts to 
maintain the storage system for patients’ electronic 
information. The regulatory and enforcement levels 
should be pursued simultaneously to satisfy the 
patient needs while providing high-quality services to 
patients, which can further promote the development 
of internet pharmacy services in China.

5 Conclusion

Service providers such as medical institutions, 
Internet enterprises and online pharmacies can offer 
distinctive pharmacy services according to their 
respective strengths, realizing the diversity of China’s 
internet pharmacy services. Services such as online 
consultation, science education, medication guidance, 
remote intervention, drug delivery and information 
query support can both meet the real needs of 
patients and promote pharmacy services to the public. 
Although China’s advanced internet pharmacy services 
are relatively abundant, the quality of services varies. 
Therefore, service providers should take the initiative 
to improve the quality of internet pharmacy services, 
continuously enrich the content of services and build 
a complete online service system. At the same time, 
relevant departments should introduce corresponding 
rules and regulations as soon as possible to escort 
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China’s internet pharmacy services towards a higher 
level of development in the future.
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