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Abstract

Background: Generic medicines substitution is an important means to control rapid growth of pharmaceutical
expenditures for the healthcare system in China. Acceptance and utilization of generic medicines is highly influenced
by healthcare providers’ perceptions. This study aimed to compare the knowledge, awareness and perceptions of
generic medicines between physicians and pharmacists in China.

Methods: We used an online, cross-sectional survey across China. The questionnaire explored four sections: demo-
graphic characteristics, assessment of the participants'knowledge and awareness of generic medicines, perceptions
of generic medicines and generic substitution practices. Chi-square or Mann-Whitney-U tests were applied to com-
pare differences between physicians and pharmacists. P-values < 0.05 were considered significant.

Results: A total of 1644 physicians and 4187 pharmacists participated. Most physicians (82.8%, n=1362) and phar-
macists (89.8%, n=3760) correctly identified the definition of generic medicines. A similar percentage of physicians
and pharmacists agreed that approved generic medicines are as effective (64.1% vs 68.2%) or safe (63.8% vs 69.1%) as
brand-name medicines. Most physicians and pharmacists (67.6% vs 71.0%) supported the policy of generic substi-
tution. In practice, 79.4% (n = 1305) of physicians reported that they had prescribed generic medicines. More than
78% of respondents reported an obvious increase in the number of generic medicines prescribed in their medical
institutions. The majority of physicians and pharmacists identified lack of trust regarding efficacy and safety of generic
medicines and the difficulty of changing patients’ preference as top challenges in generic substitution.

Conclusions: Both physicians and pharmacists surveyed had adequate knowledge of generic medicines, and hold
positive attitude towards generics and generic substitution. Efficacy and safety are key factors related to prescribing
or dispensing generic medicines. Various policies and regulations should be taken to encourage successful generic
substitution.
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Background

Total pharmaceutical expenditures in China continue
to increase at a faster growth rate each year [1-3].
Generic substitution is one important means for con-
trolling rapid growth of pharmaceutical expenditures
for healthcare systems. The National Medical Prod-
ucts Administration (NMPA) of China defines generic
medicine products as those have the same active ingre-
dients, dosage forms, routes of administration and
therapeutic effects as their brand equivalents [4, 5]. In
March 2016, NMPA stipulated that generic medicines
approved before 2007 are subject to consistency evalu-
ation through bioequivalence trials [4]. The standard
criteria of bioequivalence stipulate that two treatments
are not different from on another if two pharmacoki-
netic parameters — peak concentration (Cmax) and
the area under concentration—time curve (AUC) — fall
entirely within 90% confidence interval (i.e., the range
of 80.00%-125.00% of the mean) [6].

In January 2019, the General Office of the State
Council of China implemented the national central-
ized drug procurement program in 11 selected loca-
tions, in order to improve medication accessibility,
reduce medicine prices and contain the sharp increase
in healthcare expenses. The procurement program was
based on volume purchasing. As part of this process,
drug enterprises bid or negotiate for the specific quan-
tity and finally determine the purchase price [7-10].
The selected generic medicines need to pass the NMPA
evaluation for the consistency of quality and efficacy
[11].The pharmaceutical companies won the contract in
the bid to provide the medication for one or three years.
In order to expand the effects of the volume-based pur-
chasing pilot program, the state organized the next four
batches of national centralized procurement in the year
2020 and 2021. A total of 218 drugs involving about
220 billion yuan were selected, most of which were for
treatment of chronic diseases. The prices on average
were reduced by 56%, with an estimated 92 billion yuan
saving [12—17]. With expansion of the national central-
ized procurement program, this has become the domi-
nant mode of drug purchasing in China.

Around the globe, generic substitution policy has been
adopted in many healthcare systems [18-22]. Accord-
ing to the report from the Food and Drug Administra-
tion (FDA), almost 9 out of 10 prescriptions filled in the
United States are for generic medicines [23]. The prices
of generic medicines are almost 85% less than the brand-
name due to market competition between multiple

generic companies. Generic medicines saved the U.S.
health care system $2.2 trillion from 2009 to 2019 [24].
In Europe, generic medicines constitute nearly 67% pre-
scriptions dispensed but only account for only 29% of the
total expenditure on medicines. It was estimated that the
use of generic medicines reduces the overall cost of the
health care in Europe by €100 billion annually [25]. The
share of generic medicines in the market differs between
countries, some countries like Spain, Greece and Bra-
zil hold small share [26-29]. The reasons for the low
use of generic medicines are negative perception about
the quality of them, lack of consumer knowledge, hur-
dles of drug identification and so on [30-34]. A number
of measures are established to promote use of generic
medicines, including demand-side policies, educational
efforts in patients’ and prescribers’ confidence and
knowledge about these medicines, close surveillance for
good manufacturing practices, quality control for medi-
cation [35-39]. Howard et. al. conducted a review about
influencers of generic medicines utilization, presenting
that physicians and pharmacists play an important role
in generic medicines use [40]. Guttier et. al. conducted
a systematic review on the impact of interventions to
promote the use of generic medicines, showing that
educational, financial incentives and other interventions
applied to prescribers and pharmacists had impact on
the increase use of generics [41].

There have been a number of studies in various loca-
tions assessed opinions, knowledge, attitudes and
awareness of generic medicines amongst healthcare
professionals [31, 42-49]. However, there were few lit-
eratures reporting this in China. Currently, with the
implementation of the procurement program in China,
all localities and departments have increased use of
the selected medicines, however, there are still con-
cerns among healthcare providers regarding drug qual-
ity. Acceptance and utilization of generic medicines is
highly influenced by healthcare providers’ perceptions.
Thus, the primary objective of this research was to
investigate and compare the knowledge, awareness and
perceptions of physicians and pharmacists regarding
generic medicines in China.

Methods

Study design

An online cross-sectional survey was conducted on
China’s mainland between April and May 2020. Physi-
cians and pharmacists working in hospitals or commu-
nities were included in this study.
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Survey instrument

The first draft of the questionnaire was formed with
Chinese language after extensive literature search and
review, peer-reviewed and examined by a panel of
experts for content and construct validity test. The panel
of experts contained 3 physicians, 3 pharmacists, 2 statis-
ticians, 2 experts in hospital administration. Based on the
feedback obtained from experts, three items- the type of
medical institutions, the secondary department and the
knowledge of policy on generic medicines were deleted,
and ambiguities were resolved. Then the questionnaire
was pilot tested among 30 physicians and pharmacists in
Beijing. The data of the pilot study (see Additional file 1.
Table S1 and 2) were not included in the final analysis.
Minor textual changes were made to form the final ver-
sion of the survey instrument.

The final questionnaire (see Additional file 2) was
created on the Wenjuanxing website and comprised
four sections: general characteristics of the partici-
pants, assessment of the participants’ knowledge
and awareness, perceptions of participants towards
generic medicines and generic substitution practices.
For physicians, the second section consisted of four
knowledge/awareness-based questions regarding the
national procurement program and generic medicines.
For pharmacists, this section included an additional
question asking whether participants were aware of the
phrase “This product has passed the consistency eval-
uation” on the generic products. In this second sec-
tion of the questionnaire, a “yes” or correct response
was scored 1 point, whilst a “no’, incorrect or unclear
response was scored 0 point. The maximum score on
the knowledge and awareness section was 4 for phy-
sicians and 5 for pharmacists. The third section on
perceptions of generic medicines consisted of 10 state-
ments using a five-point Likert type scale: 1 =strongly
disagree, 2 =disagree, 3 =neutral, 4 =agree,
5=strongly agree. For statistical reasons, the fifth
statement was reverse scored from 1=strongly agree
to 5=strongly disagree. The total perception score is
out of 50, with 50 being strongly agree with all ques-
tions. The fourth section addressed the perceptions of
generic substitution practices. This included 7 items
for physicians or 5 items for pharmacists.

Data collection

The questionnaires were distributed via the WeChat mes-
saging app across China through an open-access hyper-
link. The questionnaire was available for two weeks. Data
were automatically collected via Wenjuanxing when the
participant completed the questionnaire. Only completed
questionnaires were included.
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Inclusion and exclusion criteria

Physicians and pharmacists in both hospitals and pri-
mary care settings were recruited. Data from other health
care providers were excluded based on the Question-
1related to the occupation in the questionnaire. Par-
ticipation in the survey was voluntary; no incentive was
provided for enrollment of participants.

Statistical analysis

The data collected were analyzed using SPSS version 24.
Frequency, percentage and median were calculated to
express different variables. Kolmogorov—Smirnov test
was used to determine normality of the data. Chi-square
test or Mann—Whitney-U was applied to measure the
association between physicians and pharmacists. P-val-
ues <0.05 were considered significant. Reliability analysis
(Cronbach alpha coefficient) of items focused on the per-
ceptions towards generic medicines was applied.

Results

A total of 6164 health care providers (1644 physicians,
4187 pharmacists and 333 other professionals) com-
pleted the questionnaire. A total of 5831 questionnaires
from physicians and pharmacists were included in the
analysis, data from other professionals were excluded.
Demographic details are presented in Table 1.

Knowledge and awareness of generic medicines

The mean knowledge and awareness score of physicians
was 2.50 (SD=0.87) out of the total obtainable score of
4, compared to 2.80 (SD=0.74) out of the total score of
5 among pharmacists. There were statistically significant
differences between the physicians and pharmacists in
terms of their responses to each knowledge statement
(P<0.001) as shown in Table 2.

The majority of physicians (82.1%, n=1349) were
aware that China carries out the program of quality and
efficacy consistency evaluation of generic medicines; by
contrast, a higher percentage (91.4%, n=3828) of phar-
macists reported they were aware. Additionally, 72.6%
(n=3039) of pharmacists stated that they were familiar
with the consistency evaluation logo printed on generic
products. Only 2.5% (n=41) of physicians and 9.7%
(n=405) of pharmacists correctly identified standard cri-
teria of bioequivalence in the consistency evaluation.

The majority of physicians (83.1%, n=1366) and phar-
macists (88.6%, n=3710) stated that they were aware
that all the generic medicines in the national central-
ized procurement had passed the consistency evaluation.
Similarly, most physicians (82.8%, n=1362) and phar-
macists (89.8%, n=3760) knew the definition of generic
medicines.
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Table 1 Demographic characteristics of participated physicians and pharmacists

Characteristics

Frequency (%)

Physicians n=1644 Pharmacists n=4187

Agel(y)
20-29
30-39
40-49
50-59
>60
Gender
Male
Female
Terminal degree
PhD
Master
Bachelor
Others
Professional title
Professor of medicine/pharmacy
Associate professor of medicine/pharmacy
Doctor/Pharmacist in charge
Doctor/Pharmacist
No title (e.g. Intern)
others
Years of experience
Less than 5
6-10
11-20
21-30
More than 30
Level of medical institution
Tertiary hospital
Secondary hospital
Community hospital

Primary health care institution

140 (8.5) 694 (16.6)
425 (25.9) 1944 (46.4)
614 (37.3) 1030 (24.6)
434 (26.4) 505 (12.1)
31(1.9) 14(0.3)
744 (45.3) 1236 (29.5)
900 (54.7) 2951 (70.5)
413 (25.1) 124 (3.0)
404 (24.6) 747 (17.8)
727 (44.2) 2768 (66.1)
100 (6.1) 548 (13.1)
490 (29.8) 290 (6.9)
449 (27.3) 663 (15.8)
438 (26.6) 1620 (38.7)
223 (13.6) 1518 (36.3)
36 (2.2) 89 (2.1)
8(0.5) 7(0.2)

168 (10.2) 754 (18.0)
238 (14.5) 1146 (27.4)
423 (25.7) 1013 (24.2)
526 (32.0) 900 (21.5)
289 (17.6) 374(8.9)
1113(67.7) 3267 (78.0)
243 (14.8) 708 (16.9)
72 (4.4) 46 (1.1)
216 (13.1) 166 (4.0)

Perceptions regarding generic medicines

The Cronbach’s alpha value for perceptions is equal to
0.748. The total perceptions score (P<0.05) was proven
non-normally distributed using Kolmogorov—Smirnov
test. The mean of total perception score was 36.68
(SD=5.08) for physicians, 36.99 (SD =4.46) for pharma-
cists (P=0.204), indicating no statistically significant dif-
ference between pharmacists and physicians. The results
showed significant difference in the tertiary hospitals, the
mean of total perception score was 36.46 (SD=5.00) for
physicians, 37.00 (SD=4.46) for pharmacists (P<0.001).
Comparisons of perceptions regarding generic medicines
among different demographic characteristics were shown
in the Additional file 3 Table S3.

Large numbers of physicians (64.1%, n=1054) and
pharmacists (68.2%, n=2858) agreed or strongly agreed
generic medicines that have passed the consistency
evaluation are as effective as brand-name equivalents
(Fig. 1A). A similar percentage of physicians and pharma-
cists (68.3%, n=1123 and 69.1%, n=2891, respectively)
agreed that generic medicines are as safe as brand-name
medicines (Fig. 1B). Also, similar results showed that
physicians and pharmacists (88.5%, n=1456 and 89.4%,
n=3742, respectively) believed generic medicines are
cheaper than innovators (Fig. 1C). Approximately 61%
physicians and pharmacists agreed that generic medi-
cines are interchangeable with brand-name equivalents
(Fig. 1D).



Qu et al. BMC Health Services Research (2022) 22:1069 Page 5 of 11
Table 2 Knowledge and awareness of generic medicines
Statement Yes or Correct response  No or Incorrect Unsure n (%) P-value *
n (%) response n (%)
Physicians Pharmacists Physicians Pharmacists Physicians Pharmacists
Were you aware that China carries out the program of 1349 (82.1) 3828 (91.4) 161 (9.8) 159 (3.8) 134 (8.2) 200 (4.8) <0.001

quality and efficacy consistency evaluation of generic
medicines?

Were you aware of the logo “Have passed the Consist-  N/A
ency Evaluation”on the generic products?

True/False: In principle, the method of bioequivalence 41 (2.5)
tests in vivo is used for Consistency Evaluation. The

standard of bioequivalence is that the 90% confi-

dence interval of the geometric mean experiment/

reference ratios for main pharmacokinetic parameters

(Cmax and AUC) falls entirely within the range of

90.00% ~ 120.00%

Were you aware that all the generic medicines in
national centralized procurement have passed the
consistency evaluation of quality and efficacy?

1366 (83.1)

True/False: The generic medicines in the national cen- 1362 (82.8)
tralized procurement have the same active ingredients,
dosage forms, routes of administration and therapeu-

tic effects with the brand-name medicines

3039 (72.6) N/A

405 (9.7)

3710 (88.6)

3760 (89.8)

630 (15.0) N/A 518 (12.4) N/A

1289 (784) 2996 (71.6)  314(19.1) 786(18.8) <0.001

63 (3.8) 156 (3.7) 215(13.1)  321(7.7) <0.001

70 (4.3) 134(3.2) 212(129)  293(7.0) <0.001

N/A Not applicable
* P-value calculated using chi-square test

Nearly half of physicians and pharmacists (42.1%, n=692
and 45.2%, n=1893, respectively) hold neutral perceptions
about replacing brand-name medicines with generics, cit-
ing concerns regarding varied clinical outcomes of medi-
cation treatment (Fig. 1E). Seven percent more physicians
versus pharmacists believed generic substitution improve
adherence to medication treatment (Fig. 1F).

The majority of physicians and pharmacists (84.5%,
n=1389 and 88.4%, n=3702, respectively) expressed a
need for explaining detailed information about generic
medicines to patients when considering generic substitu-
tion (Fig. 1G). Several physicians and pharmacists (39.1%,
n=643 and 37.9%, n=1585, respectively) felt that clini-
cal trials in patients still should not exempt, although
generics passed bioequivalence trials in vivo (Fig. 1H).

Overall, most physicians and pharmacists (67.6%,
n=1111 and 71.0%, n=2975, respectively) support pol-
icy of generic substitution (Fig. 1J). Perception of physi-
cians and pharmacists regarding generic medicines can
be found in Fig. 1A-].

Perceptions of generic substitution practices

In practice, 79.4% (n=1305) physicians reported that
they prescribed generic medicines at some point in their
career. For the newly diagnosed patients, 73.1% of the
physicians were favorable in prescribing generic medi-
cines as a priority, and those physicians advised 64.79%
(SD=24.66) of the newly diagnosed patients to use
generic medicines, while about 60.96% (SD=23.48) of

these patients accepted their recommendation regard-
ing generic substitution. For established patients that
have already received medication treatment, 63.5% of
physicians were in favor of prescribing generic medi-
cines as a priority, and those physicians advised 60.89%
(SD=25.63) of the established patients to take generic
medicines, while 54.92% (SD=23.99) of these patients
accepted the physicians’ recommendation.

In addition, 79.9% (n=1314) physicians reported
a significant decrease in the amount of brand-name
medicines prescribed and an increase in the amount of
generic medicines used in their medical institutions; only
4.9% (n=2381) stated otherwise. When pharmacists were
surveyed about generic medicine use in their medical
institution since the implementation of national central-
ized procurement, 78.0% (n=3264) noted an increase in
generics use.

The majority of the physicians and pharmacists indi-
cated that efficacy and safety of the medication, as well as
national policies and hospital regulations were the most
important considerations when prescribing or dispens-
ing generics. Only 7.3% physicians and 5.0% pharma-
cists regarded patients’ financial burden as an important
factor in generics use. It is interesting to note that 0.3%
(n=15) of physicians, comparing 1.5% (n=194) of phar-
macists believed drug representatives played a vital role
in generic medicines use (Fig. 2A).

Physicians and pharmacists believed that efficacy
and safety of the generic medicines, and preference for
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brand-name medicines were the most important factors
for patients consenting to generic medicines use. Physi-
cians were more likely to prioritize generic medicines
safety versus patients’ preference for brand-name medi-
cines (Fig. 2B).

The majority of physicians and pharmacists considered
lack of trust in the efficacy and safety of generic medi-
cines and difficulty of changing patients’ preference as
top challenges in implementing generic substitution.
Moreover, several physicians articulated lack of stand-
ard guidelines on generic substitution process (19.6%,
n=966), lack of time to explain details to patients (15.8%,
n=778), and stress on generic medicines initiative
(12.3%, n=606) as other challenges to implementation of
the procurement program. Pharmacists indicated that a
lack of time to explain to generic substitution to patients
(23.4%, n=2945), increased cost for manpower (8.2%,
n=1035) and higher risk of dispensing errors (7.2%,
n=901) as other challenges (Fig. 2C).

The majority of physicians and pharmacists indicated
that generic substitution could be promoted by generic
preference by health insurance policies, increasing pub-
licity, and educating health providers about these generic
selection policies. A larger percentage of physicians
(17.1%, n=842), expressed need for standard guide-
lines on generic substitution versus pharmacists (12.9%,
n=1619) (Fig. 2D).

Discussion

This survey is a nationwide survey of physicians and
pharmacists regarding generic medicines in the national
centralized procurement evaluating the knowledge and
awareness, perceptions of generic medicines and generic
substitution practices. The Cronbach’s alpha value for
perceptions is equal to 0.748, indicating a good level of
reliability.

According to the results, both physicians and phar-
macists generally have good knowledge and awareness
of generic medicines, great degree of positive percep-
tions and acceptance of generic substitution. Similar
findings were reported in several systematic reviews
[30, 31, 45]. Toverud et al. found that pharmacists and
physicians determine the quality of generic medicines
based on the maturity of the healthcare system. Authors
concluded that mature healthcare systems have more
reliable public control routines for medicines in general
as well as better bioequivalence requirements concern-
ing generics, which promotes support for generic med-
icines use [44].

In terms of efficacy and safety, nearly one third of
our survey respondents maintained a neutral stance.
This could be attributed to the fact that the national
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procurement program had only been implemented for
approximately 18 months prior to the survey. Health-
care providers might feel there is still a lack of research
data to prove the efficacy and safety in clinical settings,
especially for chronic diseases. Another reason for the
uncertainty regarding efficacy and safety may be that
variability among patients and/or generics could hin-
der confidence of healthcare providers. Local manufac-
turers of generic medicines might have not yet gained
full trust of the public. As some literature has showed,
physicians are highly concerned about the manufactur-
ers’ trustworthiness [50-52]. Kuribayashi et al. clarified
modernization and strengthening of bioequivalence
guidelines in Japan, and compared those requirements
with that of the Pharmaceuticals and Medical Devices
Agency (PMDA), the European Medicines Agency
(EMA) and the FDA [53]. We recommend the Chinese
government make stringent standards for bioequiva-
lence concerning generic medicines, supervise quality
control for generics, take regulatory efficacy and safety
action at the post-market stage, and create fair compe-
tition mechanisms to promote reasonable prices and
high quality [54-57]. Physicians may prefer to prescribe
brand-name medicines because they are more familiar
with these products [58]. Official data about generics
and their quality should be recorded and published to
build public trust regarding generics use.

Physicians have a key role in prescribing generic
medicines. Pharmacists are on the front line dispens-
ing medicines according to medical prescription and
are the last medical professionals that impact medica-
tion selection [30, 59]. It is crucial to establish collabo-
ration between physicians and pharmacists in order to
improve generic substitution [60, 61]. The respondents of
our study advocated the necessity to collaboratively edu-
cate patients about generic medicines to help eliminate
misconceptions.

The availability and use of fairly priced generic medi-
cines make an important contribution in improving
generic substitution [62, 63]. In China there is no price
regulation or reimbursement policy for promoting
generic medicine use. In small cities, drug expenditures
in the outpatient setting are not covered by health insur-
ance. Patients prefer to purchase the more affordable
product, however, in large cities, there is less difference
in reimbursement between brand products and generics.
Patients just need to pay a small out-of-pocket expense,
so they are more likely to choose brand-name medicines.
Taking this into consideration, policymakers promot-
ing generic substitution should take into account local
conditions.

In our study, it was noted that approximately half
of the physicians and pharmacists believed generic
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medicines affect patients’ adherence to therapeutic
regimens. With increasing population age, the preva-
lence of chronic diseases has also increased in China.
Up to 75.8% of residents > 60 years of age have at least
one chronic disease [64]. Patients with chronic diseases
need to take medicines long-term, often for the duration
of their life, so affordable medicines decrease healthcare
spending and encourage patients to adhere to medica-
tion therapy [29, 65, 66].

It was interesting to find that most physicians con-
sider generic medicines more suitable for newly diag-
nosed patients, and that physicians felt newly diagnosed
patients would be more likely to accept a prescription for
a generic medicine. Patients tend to use the same medi-
cine during their course of treatment, if a new product
differs in manufacturer, shape or color, patients easily
become confused, especially for elderly patients and poly-
pharmacy users [30, 67—69]. This may explain why physi-
cians find it difficult to challenge preconceived notions to
persuade patients with prior brand-name use. Therefore,
it is vital for manufacturers to ensure adequate, consist-
ent supply of generic medicines on the national central-
ized procurement list, so that physicians and pharmacists
could minimize changes for patients.

There is an urgent need for a clear, standard generic
substitution process in clinical settings. Some respond-
ents argued that there is mismatch between medicines
recommended by the formal clinical guidelines with
those listed in the national centralized procurement pro-
gram. Therefore, professional organizations should make
recommendations to Chinese health authorities regard-
ing a standard protocol for generic medicines use. All
in all, various policies and regulations relation to pre-
scribing, dispensing, patients/consumers, and health-
care organizations could be taken into consideration to
encourage successful generic subsitution [70]. These find-
ings have important implications for the promotion of
generic substitution.

Limitation of the study

This study was a descriptive survey using a conveni-
ence widely-spreading sampling technique, with which
we cannot ensure samples randomly selected from
the subject pool, nor compute the total number of the
target population or a response rate. The volume of
responses varied among regions of China. These limi-
tations may weaken the results on the statistical sig-
nificance of the differences and correlations presented
about the data. Moreover, the use of a self-adminis-
tered questionnaire, relied on the honesty, faith and
patience of the participants and may have been subject
to response or recall bias.
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Conclusions

This study shows that both physicians and pharma-
cists have a fairly adequate knowledge and awareness
of generic medicines, and tend to hold positive percep-
tions and acceptance of generics and generic substitu-
tion. Efficacy and safety are the key factors related to
prescribing or dispending generic medicines. Changes
in health insurance policies, increasing publicity and
educating health providers may promote usage and
acceptance of generic medicines.
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