Open access Original research

Knowledge, perceptions and practices of
pharmacists regarding generic
substitution in China: a cross-

BM)J Open

To cite: Qu J, Zuo W,

Wang S, et al. Knowledge,
perceptions and practices of
pharmacists regarding generic
substitution in China: a cross-
sectional study. BMJ Open
2021;11:¢051277. doi:10.1136/
bmjopen-2021-051277

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-051277).

JQ and WZ contributed equally.

Received 17 March 2021
Accepted 27 September 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Professor Bo Zhang;
zhangbopumch@163.com

sectional study

Jinghan Qu," Wei Zuo," Shaohong Wang,' Liping Du," Xin Liu," Yang Gao,’

Jiantao Li," Hui Pan

Kenneth W Schafermeyer,* Stephanie Lukas,* Bo Zhang

ABSTRACT

Objective To evaluate pharmacists’ knowledge,
perceptions and practices towards generic substitution in
the 11 pilot locations in China.

Design An online cross-sectional survey using
questionnaires was conducted. A convenience sampling
technique was implemented to recruit pharmacists.
Setting and participants The study took place in medical
institutions of 11 pilot locations that participated in the
pilot national centralised procurement programme in 2019.
Two thousand two hundred and ninety-one pharmacists
including hospital pharmacists or community pharmacists
based on health-systems or clinics participated in the
study.

Results Most of the participants had the good knowledge
of requirements for evaluating the quality and efficacy

of generic drugs (n=2118; 92.4%), and the definition of
generic drugs (n=2078; 90.7%). In terms of perceptions,
67.3% of respondents were of the opinion that generic
drugs are equally as effective as the brand-name drugs,
and 69.0% of respondents were of the opinion that generic
drugs are as safe as brand equivalents. A high percentage
of participants supported the policy of generic substitution
(n=1634; 71.4%). A significant positive correlation was
demonstrated between total knowledge score and total
perception score (p=0.267; p<0.001). Efficacy, safety and
the direction of national policies and hospital regulations
were the main factors affecting pharmacists’” willingness
to dispense generic drugs.

Conclusions The study identified gaps in respondents’
knowledge and perceptions of generic substitution.
Pharmacists who are more knowledgeable in generic drugs
tend to hold a more supportive attitude towards generic
substitution. Although it appeared that pharmacists in China
have largely accepted generic substitution, they still have
concerns regarding the reliability and quality of generic
drugs. The current issues need to be addressed for the
realisation of the true value of generic drugs as part of the
country’s healthcare cost-containment strategy as well as
the implementation of generic substitution policy in China.

INTRODUCTION
Healthcare expenditures have been constantly
increasing worldwide,' * and expenditure on
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This cross-sectional study is one of the few surveys
evaluating the knowledge, perceptions and prac-
tices of pharmacists regarding generic drugs after
implementing the national centralised procurement
in China.

= The current findings have important implications
in improvement of generic drugs policy and its
implementation.

= This survey recruited a large number of respondents
(n=2291). The Cronbach’s alpha value for percep-
tions is equal to 0.833, indicating a good level of
reliability.

= The web-based sample survey tool could be a lim-
itation because of non-randomised sampling.

= This study was performed in only 11 locations
in China, which could limit generalisability of the
findings.

drugs is one of the fastest growing compo-
nents of healthcare spending.”” Generic
drugs offer an opportunity for substantial
savings to healthcare systems. Currently,
generic drug prescribing has become a
major cost-minimising strategy to reduce
the fiscal expenditures and financial burden
to patients, and to increase accessibility to
essential drugs globally. The WHO defined
a generic drug as ‘a pharmaceutical product,
usually intended to be interchangeable with
an innovator product that is manufactured
withouta license from the innovator company
and marketed after the expiry date of the
patent or other exclusive rights’.® Generic
substitution is defined as the act of substi-
tuting a brand-name drug with an equivalent
generic drug.”

In China, overall medical expenditures
accounted for 6.57% of the gross domestic
product (GDP) in 2018.° Approximately
28% of medical expenditures came from the
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government.® Overall medical expenditures in China
steadily increased between 2008 and 2017, at an average
annual rate of 12.2%, outpacing the real GDP growth of
8.1%.” The per-capita drug consumption in China has
risen to the highest in the world."

Controlling drug expenses in public hospitals is vital
in controlling overall medical expenditures. According
to Alexandra’s statistics,' due to the large volumes of
medications consumed in public hospitals and a substan-
tial price differential between the originator brand and
lowest-priced generic products, US$370 million could
be saved by switching only four drugs, saving patients an
average of 65%. With the March 2019 implementation
of the national centralised procurement programme,
generic substitution in China has become an irresistible
trend.” ® This programme directed by the authorities
was a new procurement model for drugs based on volume
and bidding, with public institutions forming a procure-
ment alliance.

China has become the second largest producer of phar-
maceuticals in the world and is still growing rapidly.'* '°
There are more than 8135 pharmaceutical companies in
China, most of which produce generic drugs. Ensuring
that the large amounts of pharmaceutical products
in the market are therapeutically equivalent has been
challenging for Chinese authorities. Thus in 2013, the
National Medical Products Administration (NMPA),
formally known as the China Food and Drug Adminis-
tration, established a system to evaluate generic quality."®
According to the regulations issued by the government
in March 2016," assessment of quality and efficacy via
‘consistency evaluation’ is mandatory for generic drugs
approved prior to 2007 in the National Essential Medi-
cine List (2012). The NMPA requires that the 90% CI
of the geometric mean ratio for main pharmacokinetic
parameters, the peak concentration and the area under
concentration-time curve, of the product fall entirely
within the range of 80.00%-125.00% in order to be
bioequivalent.'® By 27 November 2019, 323 drug prod-
ucts passed the consistency evaluation for quality and effi-
cacy."” In the released NMPA standard reference product
list, referenced products were selected from the brand
equivalent or the same species acknowledged worldwide
if the brand equivalent was not available.

The national centralised procurement programme was
approved by the State Council in January 2019 to signifi-
cantly lower drug prices and to improve accessibility of
drugs. Four municipalities and seven local cities were
selected as the pilot cities, including Beijing, Tianjin,
Shanghai, Chongqing, Shenyang, Dalian, Xiamen,
Guangzhou, Shenzhen, Chengdu, Xi-an. Twenty-five
drug products were selected in the pilot programme, of
which 22 were generic drugs that had previously passed
the consistency evaluation and three were brand-name
drugs. Drug manufacturers bid to be contracted in this
pilot programme, and the successful manufacturers estab-
lished a contract with an agreed on purchase amount. By
setting up this contract, the drug purchase price dropped

dramatically. Generic drugs accounted for 63% of the
Chinese market in 2018.*" Due to the drug price gap
between brand drugs and generic drugs, the brand drugs
are highly accessible in large cities, while generic drugs
are more accessible in small cities or rural areas. After the
implementation of the national centralised procurement
policy, the price of selected generic varieties decreased,
subsequently the brand drugs price significantly declined,
which promote access to the brand and generic drugs. The
selected generic varieties almost accounted for all market
shares among non-brand drugs in the pilot locations.”!
By the end of 2019, the pilot programme was extended
to more cities and provinces forming a procurement alli-
ance, which covered nearly all the Chinese mainland.
The generic substitution policy evolved from this pilot;
because more generic drugs cheaper than the originator
brand went into the procurement programme under the
bidding mechanism and made up a large market share.

As essential members of healthcare system, pharma-
cists play an important role in spreading awareness about
the generic substitution policy. Pharmacists advise physi-
cians on the selection, dosages, interactions and side
effects of generic drugs in collaboration practice, and
provide education and counselling about generic drugs
for patients when dispensing drugs according to medical
prescription. The primary objective of this study was to
investigate the knowledge, perceptions and practices of
Chinese pharmacists regarding generic substitution after
completion of the pilot year.

METHODS

Study design

A self-administered, anonymous, online cross-sectional
survey was conducted among hospital pharmacists or
community pharmacists based on health-systems or clinics
in the 11 pilot locations in China between April and May
2020. The 11 pilotlocations were those participated in the
national centralised procurement programme in 2019.

Questionnaire design

The questionnaire was developed in the Chinese
language after extensive literature search and review.***
The first draft of the questionnaire consisted of 32 items.
The preliminary version of the questionnaire was peer-
reviewed by 7 researchers, and assessed by 10 experts
for appropriateness of clinical terminology, complete-
ness, accuracy and logical sequence of the statements.
Based on the suggestions, we refined it and deleted four
items—the type of medical institutions, the familiarity
with generic drugs, the knowledge of policy on generic
drugs and perceptions on access to generic drugs. Then
the questionnaire was piloted among a sample of 20
hospital pharmacists in Beijing to test the reliability and
validity of the questionnaire. The data of the pilot study
(online supplemental table SI and S2) were not included
in the final study’s statistical analysis. Minor changes
were made according to feedbacks on ambiguities. The
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final questionnaire consisted of 29 items (online supple-
mental file 2). Survey questions were created on the
Wenjuanxing website and were divided into four sections
(demographic information, knowledge about generic
drugs, perceptions towards generic substitution and prac-
tices on generic substitution).

Section I: demographic information

The first section assessed pharmacists’ demographic data
including respondents’ age, gender, terminal degree,
professional title, years in practice, secondary department
(eg, outpatient, inpatient, clinical, laboratory, etc) and
geographical location.

Section II: knowledge about generic drugs

The second section contained five questions evaluating
pharmacists’ knowledge of the consistency evaluation for
generic drugs and national policies related to the national
centralised procurement programme. For knowledge-
based questions, respondents self-assessed their level of
knowledge on these three questions by indicating either
‘ves’, ‘no’ or ‘unsure’. Response of ‘yes’ were given 1
point, and responses of ‘no’ or ‘unsure’ were scored zero.
For true or false questions, correct responses were given
1 point, and a wrong or unsure response was scored zero.
The maximum score on this knowledge section was 5
points.

Section lll: perceptions towards generic substitution

The third section explored pharmacists’ perception of
generic substitution with 10 items; a 5-point Likert scale
was used to measure the level of respondents’ agreement
with offered statements. Response of strong disagree-
ment was given 1 point and strong agreement was given 5
point. For statistical reasons, the fifth question was reverse
scored from 1 (strong agreement) to 5 point (strong
disagreement). The maximum score on this perception
section was 50 points.

Section IV: practices on generic substitution

In the fourth section, the practices, influencing factors,
and difficulties related to generic substitution were exam-
ined. This section contained five multiple choice ques-
tions. For the last four questions, respondents were asked
to select the top three important items.

Data collection

On 14 April 2020, the Wenjuanxing hyperlink for this
survey was shared with pharmacist groups in the 11
pilot locations in China using WeChat, a multipurpose
messaging app. Informed consent from all respondents
was gained prior to the commencement of the ques-
tionnaire. In order to submit the questionnaire, respon-
dents had to complete all fields. Respondents were given
approximately 3 weeks to complete the survey. The
online survey was closed on 6 May 2020. Data from the
survey were synchronously collected using Wenjuanxing
website as soon as each respondent had finished the
questionnaire.

Inclusion and exclusion criteria

Pharmacists including hospital pharmacists or commu-
nity pharmacists based on health-systems or clinics in the
11 locations were included in the survey. Data from other
professionals in the medical institutions were excluded.
Participation was voluntary; no incentive was provided for
enrollment of participants.

Patient and public involvement
Patients and/or public were not involved in this research.

Statistical analysis

Data were analysed with SPSS V.24. Reliability analysis
(Cronbach alpha coefficient) of items focused on the
perceptions towards generic substitution was applied.
Normality of the data was tested using Kolmogorov-
Smirnov test. If the data did not comply with the normal
distribution, Mann-Whitney U or Kruskal-Wallis tests
were used to compare differences and Spearman’s rank
correlation was applied to determine associations among
variables. P values <0.05 were considered significant.

RESULTS

Demographics of respondents

Atotal of 2291 pharmacists participated in the study. Nearly
half of respondents (1130; 49.3%) were in the age group
of 30-39 years, and about a quarter of respondents (530;
23.1%) were in the group of 4049 years. The majority of
respondents 1658 (72.4%) were female. The majority of
pharmacists worked in a tertiary hospital setting (1913;
83.5%) and had a bachelor’s degree (1487; 64.9%). Four
hundred and forty-two (19.3%) of the respondents were
senior pharmacists, 928 (40.5%) of the respondents were
pharmacists-in-charge and 867 (37.8%) were primary
pharmacists. More details regarding the demographic
and professional characteristics are presented in table 1.

Knowledge about generic drugs

Knowledge of generic drugs was tested in five questions
(for a total of 5 points), and the median knowledge score
was 4.00 (mean+SD: 3.58+0.956). However, table 1 shows
statistically significant differences in knowledge scores
related to variances in demographic and professional
characteristics. Pharmacists within the range of 40-49
years had the highest score of knowledge (mean+SD:
3.71£0.989), followed by those of 50-59 years (mean+SD:
3.68+0.819) and more than 60 years (mean+SD:
3.60+0.966). Men scored significantly higher than women
(mean: 3.66 vs 3.55; p<0.05). Among different levels of
terminal degrees and professional titles, pharmacists
with doctoral degrees (mean+SD: 3.75+0.783) or higher
professional titles (mean+SD: 3.90+0.799) were more
knowledgeable of generic drugs.

Table 2 represents pharmacists’ responses to the knowl-
edge items. The vast majority of the respondents under-
stood that the government has carried out the programme
of consistency evaluation (2118;92.4%), and that generic
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Table 2 Pharmacists’ knowledge about generic drugs

Yes or correct No or incorrect Unsure
Statement response, N (%) response, N (%) N (%)
Were you aware that China carries out the programme of quality and 2118 (92.4) 74 (3.2) 99 (4.3)
efficacy consistency evaluation of generic drugs?
Were you aware of the logo ‘Have passed the Consistency 1718 (75.0) 320 (14.0) 253 (11.0)
Evaluation’ on the generic products?
True/false: in principle, the method of bioequivalence tests in vivois 225 (9.8) 1666 (72.7) 400 (17.5)
used for consistency evaluation. The standard of bioequivalence is
that the 90% CI 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 drugs in national centralised 2067 (90.2) 68 (3.0) 156 (6.8)
procurement have passed the consistency evaluation of quality and
efficacy?
True/false: the generic drugs in the national centralised procurement 2078 (90.7) 57 (2.5) 156 (6.8)

have the same active ingredients, dosage forms, routes of
administration and therapeutic effects with the brand drugs.

AUC, area under concentration-time curve; Cmax, peak concentration.

drugs selected in the national centralised procurement
programme have passed the consistency evaluation (2067;
90.2%). A high percentage of pharmacists (1718; 75.0%)
reported they were aware of how to identify generics that
have passed consistency. However, only 225 (9.8%) phar-
macists correctly identified the pharmacokinetic param-
eters to be assessed in determining bioequivalence per
consistency evaluation. Two thousand and seventy-eight
(90.7%) of pharmacists identified the correct definition
of generic drugs have the same active ingredients, dosage
forms, routes of administration and therapeutic effects as
the brand drugs. Associations between knowledge items
and characteristics are displayed in online supplemental
table S3.

Perceptions towards generic substitution

Ten items were designed to assess attitudes on generic
substitution. The Cronbach’s alpha value for perception
is equal to 0.833. The total median score was calculated
to be 37.00 (mean+SD: 37.07+4.503). Men had a higher
total perception score and thus more positive attitude
regarding generic substitution (p<0.001; table 1). Details
on perceptions can be found in table 3.

About two-thirds of the respondents agreed that
generic drugs that passed the consistency evaluation
were as effective (1540; 67.3%) or as safe (1581; 69.0%)
as the brand-name equivalents. A total of 2063 (90.1%)
respondents reported that generic drugs have significant
cost-minimising advantages over the brand-name drugs.
One thousand three hundred and ninety-nine (61.1%)
pharmacists were of the opinion that generic drugs that
passed the consistency evaluation were interchangeable
with the brand-name drugs; while 784 (34.2%) pharma-
cists held a neutral attitude towards interchangeability.
Furthermore, 804 (35.0%) respondents believed that

replacing the brand-name drugs with generic drugs may
change the clinical outcomes of medication treatment.

With regard to medication adherence, 1101 (48.1%)
respondents stated that the use of generic drugs could
improve adherence to medication, but 1005 (43.9%)
respondents were neutral on this. A large percentage of
respondents (2009; 87.7%) recognised the importance of
explaining detailed information about generic drugs to
patients. While a similar percentage of respondents (1973;
86.2%) highlighted the need for standard guidelines for
generic substitution, 701 (30.6%) thought that drugs that
pass bioequivalence trials in vivo should be exempted from
additional clinical trials before marketing. Seven hundred
and fifty-nine (33.1%) pharmacists were neutral about this,
and 831 (36.3%) disagreed. A large number of participant
pharmacists (1634; 71.4%) supported the national policy
of generic substitution. A statistically significant association
was found between geographic location and supportive
attitudes toward generic substitution (p<0.001), see online
supplemental table S4. The highest percentage of phar-
macists in favour of generic substitution was from Xiamen
(78.9%), followed by Tianjin (77.4%) and Beijing (76.8%),
while the lowest percentage was from Shanghai (53.3%)
(see online supplemental table S5).

A significant positive correlation was observed between
pharmacists’ perception on the efficacy and safety
(p=0.761; p<0.001). The positive attitude towards either
efficacy (p=0.681; p<0.001) or safety (p=0.640; p<0.001)
of generic drugs was associated with generic interchange-
ability. There were also significant associations between
generic interchangeability and support for generic
substitution (p=0.602; p<0.001). In addition, a signifi-
cant positive correlation was demonstrated between total
knowledge score and total perception score (p=0.267;
p<0.001).
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Table 3 Pharmacists’ perceptions towards generic drugs

Strongly agree,

Statement N (%)

Agree,
N (%)

Neutral,
N (%)

Disagree,
N (%)

Strongly disagree,
N (%)

Generic drugs that have passed the
consistency evaluation are as effective as
brand-name equivalents.

Generic drugs that have passed the
consistency evaluation are as safe as
brand-name equivalents.

361 (15.8)

355 (15.5)

Generic drugs that have passed the
consistency evaluation are less expensive
than brand-name equivalents.

1076 (47.0)

Generic drugs that have passed
the consistency evaluation are
interchangeable with brand-name drugs.

314 (13.7)

Replacing brand-name drugs with generic
drugs that passed the consistency
evaluation may change the clinical
outcomes of medication treatment.

189 (8.2)

Application of generic drugs that passed
the consistency evaluation could improve
adherence to medication treatment of
patients.

228 (10.0)

Health providers need to explain detailed
information about generic drugs to
patients in order to ensure that they
correctly understand and use generic
drugs.

640 (27.9)

Generic drugs can be exempted from
clinical trials for approval if they passed
bioequivalence trials in vivo.

191 (8.3)

Relevant organisations should formulate
and issue standard guidelines for generic
substitution.

| support the current policy of substituting
brand-name drugs with generic drugs that
have passed the consistency evaluation.

661 (28.9)

409 (17.9)

Practices on generic substitution
A total of 1850 (80.8%) pharmacists noted increased use
of generic drugs in their medical institutions, of whom
1046 (45.7%) reported a dramatically increased trend.
Table 4 illustrates possible influencing factors related to
dispensing and selection of generic drugs; most phar-
macist respondents reported that the three main factors
affecting their willingness to dispense generic drugs were
efficacy (25.0%), safety (19.2%) and the direction of
national policies and hospital regulations (18.7%).
Pharmacists reported that they think the top three
factors patients considered when selecting generic drugs
were efficacy of generic drugs (23.9%), preferences for
brand-name drugs and medication habits (19.9%), and
safety of generic drugs (17.4%). The most commonly
cited difficulties in implementation of the centralised
procurement and use of generic drugs were lack of trustin
efficacy and safety (31.0%), challenge to change patients’
preference (29.0%) and lack of time to provide patient

1179 (51.5)

1226 (53.5)

987 (43.1)

1085 (47.4)

615 (26.8)

873 (38.1)

1369 (59.8)

510 (22.3)

1312 (57.3)

1225 (53.5)

684 (29.9) 58 (2.5) 9 (0.4)

657 (28.7) 50 (2.2) 3(0.1)

218 (9.5) 10 (0.4) 0(0.0)

784 (34.2) 96 (4.2) 12 (0.5)

1047 (45.7) 387 (16.9) 53 (2.3)

1005 (43.9) 169 (7.4) 16 (0.7)

258 (11.3) 20 (0.9) 4(0.2)

759 (33.1) 673 (29.4) 158 (6.9)

296 (12.9) 20 (0.9) 2(0.1)

619 (27.0) 32 (1.4) 6 (0.3)

education (23.6%). Suggestions for promoting generic
substitution included encouraging generic substitution
by health insurance policies (27.6%), publicising these
policies (25.5%) and educating health providers about
generics and guidelines regarding their use (21.1%).

DISCUSSION

This cross-sectional study is one of the few surveys evalu-
ating the knowledge, perceptions and practices of phar-
macists regarding generic drugs after implementing the
national centralised procurement in China. The Cron-
bach’s alpha value for perceptions is equal to 0.833, indi-
cating a good level of reliability. The total knowledge
score (p<0.05) and the total perception score (p<0.05)
were proven non-normally distributed using Kolmogorov-
Smirnov test. Mann-Whitney U or Kruskal-Wallis tests
were used to compare differences.
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Table 4 Generic substitution practices

Item Statement N (%)
How has the amount of generic drugs Significantly increased 1046 (45.7)
used in your medical institution changed |ncreased somewhat 805 (35.1)
after the implementation of national Basicall h d 163 (7.1
centralised procurement of drugs? asically unchange (7.1)
Decreased 23 (1.0)
Unsure 254 (11.1)
What factors do you think affect the National policies and hospital regulations 1284 (18.7)
selection of generic drugs? Please select Efficacy of generic drugs 1716 (25.0)
the top three important items. .
Safety of generic drugs 1321 (19.2)
Economy of generic drugs 686 (10.0)
Accessibility to generic drugs and brand-name drugs 350 (5.1)
Physicians’ clinical expertise in medication treatment 324 (4.7)
Patients’ financial burden 357 (5.2)
Patients’ willingness and preferences 548 (8.0)
Promotion of drug representatives 94 (1.4)
Reputation of generic drugs manufacturers 182 (2.6)
Others 11 (0.2)
What factors do you think affect patients’ Patients’ preference for brand-name drugs and medication habits 1368 (19.9)
choice of selecting generic drugs in the Efficacy of generic drugs 1641 (23.9)
national centralised procurement? Please .
select the top three important items. Safety of generic drugs 1198 (17.4)
Out-of-pockets cost of drugs 737 (10.7)
Patients’ financial burden 888 (12.9)
Physicians’ suggestions 625 (9.1)
National policies 412 (6.0)
Others 4 (0.1)
What do you think is the largest challenge There is no enough time to explain details to patients 1621 (23.6)
in implementing the national centralised 4 ig gifficult to change patients’ preference 1992 (29.0)
procurement and use of generic drugs? . - -
Please select the top three important Lack of trust in the efficacy and safety of generic drugs 2134 (31.0)
items. There is an increased risk of errors in dispensing drugs 529 (7.7)
There is an increased cost in maintenance and manpower 558 (8.1)
Others 39 (0.6)
What measures should be taken to Encourage patients to use generic drugs by use of health insurance 1899 (27.6)
promote the national centralised policies
i ?
procurement and use of generic drugs? Increase publicity of centralised procurement policies 1751 (25.5)

Please select the top three important
items. Educate health providers on centralised procurement policies and 1450 (21.1)

information about selected drugs

Medical institutions should restrict the use of the brand-name drugs 513 (7.5)
with the same generic name, and retain only the selected generic
drugs

Medical institutions should restrict the use of all brand-name drugs 271 (3.9)
with the same pharmacological action

Standard guidelines on generic substitution should be issued 942 (13.7)
Others 47 (0.7)
This survey recruited a large number of respondents. generally supportive of generic substitution; although,
In general, pharmacists had fair amount of knowledge they still acknowledge some reservations regarding the

regarding consistency evaluation and the definition of  quality, efficacy and safety of generic drugs. Measures
generic drugs. It appears that Chinese pharmacists are ~ such as encouraging generic substitution by health
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insurance programmes, publicising generic drugs poli-
cies, educating health providers about generics and guide-
lines regarding their use should be taken to promote
generic substitution.

In this study, more than 90% of the respondents were
aware of the definition of generic drugs. This was higher
than some published studies, in other countries, like
Poland,29 Pakistan,30 Malaysia31 and New Zealand.*? In
our study, few respondents (9.8%) identified the correct
criteria for bioequivalence. This lack of knowledge on the
robustness of regulatory requirements may lead to less
confidence in the quality of generic drugs. In studies set
in Palestine and the USA, community pharmacists were
asked to identify the correct Food and Drug Adminis-
tration acceptance criteria for bioequivalence; a similar
percentage of community pharmacists (12.6% vs 7.3%)
provided the correct answer.” ** Nearly 30% of respon-
dents had a neutral attitude towards efficacy (29.9%),
safety (28.7%) of generic drugs and interchangeability
with brand-name equivalents (34.2%). The reason may
be that the quality of generic drugs may not be clearly
evident in pharmacists’ clinical practice sites since generic
substitution had only been implemented for 1 year
Seventy-one per cent of Chinese pharmacists surveyed
supported the national policy of generic substitution.
These results were similar to various studies conducted
in Iran (71.6%),** Poland (67.1%),” Saudi Arabia
(68.5%),% Lebanon (64%),*® while lower than that in
Australia (93.7%),”Nigeria (92.9%),” French (90%),*
Ireland (80%).%

It was interesting to find a significant positive correla-
tion between total knowledge score regarding generics
and total perception score, indicating that pharmacists
who are more knowledgeable in generic drugs may hold
a more supportive attitude towards generic substitution.
This may suggest the importance of mass educational
effort among pharmacists. More information on the
issues of generic drugs makes pharmacists confident in
using and dispensing those products. Besides, significant
differences were observed by location in both knowledge
and perception, which could lead to locational differ-
ences in the implementation of the generic substitution
policy.

In more recent years, China has made a significant
effort to promote generic substitution. The NMPA
requires that generic drugs approved before 2007 must
be proved bioequivalent with brand innovators by the
end of 2021. Drug products that have not passed the
consistency evaluation will no longer be selected for the
national centralised drug procurement if more than
three other generic drug manufacturers have passed.
On average drug prices dramatically decreased by 52%
of the selected drugs because of price negotiations and
volume-based national centralised drug procurement.*
In 2017, NMPA published Approved Drug Lists in China,
similar to the US’s Orange Book, this list includes 17 vari-
eties of approved generic drugs passed the consistency
evaluation. Pharmaceutically equivalent products and

therapeutically equivalent products are clearly coded
in this list. However, further steps need to be taken to
educate pharmacists.

To correct misconceptions on generic drugs, the NMPA
should ensure that generic drugs meet quality standards
by using the Good Manufacturing Practices. The generic
drug approval process should be rigorous and trans-
parent to the public. Negative perceptions and skepti-
cisms can be reduced through education that will create
more awareness about generic drugs and the importance
of generic substitution among healthcare providers and
patients. As some studies have demonstrated, information
with regard to generic substitution should be taught in
college curricula to better prepare healthcare providers
for future work.? ! #1=#7

One proposed measure that could be implemented
to promote rational use of generic drugs is the estab-
lishment of standard operating procedures for generic
substitution and formulary of the medical institutions.”
Currently, generic drugs use has been greatly encouraged
in public hospitals in the 11 pilot locations. Although this
national centralised procurement brought tremendous
use of generic drugs, physicians tend to veer towards using
brand-name drugs with the same pharmacological action
when one brand-name drug was not accessible. A small
number of our survey respondents agreed that in order to
promote generic substitution medical institutions should
restrict the use of brand-name drugs 513 (22.4%) and 271
(11.8%) responded that hospitals should only retain the
corresponding generic drugs or drugs in the same phar-
macological drug class.

In this survey, only a few pharmacists reported other
factors influencing patients’ acceptance of generic
substitution, such as patients’ financial burden (12.9%),
out-of-pockets cost of drugs (10.7%) and physicians’
suggestions  (9.1%). Currently, generic substitution
has been supported by several Chinese health insurers,
providing greater reimbursement for generic drugs (vs
brand-name drugs). Many countries enacted generic
drugs prices and reimbursement policy to promote
generic substitution.”* **! The survey respondents were
from well-developed cities in China, so the difference in
drug cost may not have been a barrier for these patients.
However, the cost-saving factor may be pivotal for patients
in lower-income areas. A nationwide study conducted in
Australian pharmacies demonstrated that the pharma-
cists’ generic substitution recommendation rate in urban
and rural areas was significantly higher than remote
areas, while the patients’ acceptance rate in remote areas
was significantly higher than that in rural and urban
areas.” Therefore, cost may not be the only incentive that
should be offered to encourage generic substitution in
high-income areas. In our study, some of the respondents
proposed that supply issues for generic drugs resulted
in frequent medication changes and poor medication
adherence. Therefore, supply guarantee of selected drugs
and sustainability of formulary in the national procure-
ment should be strengthened. The government should
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formulate regulations or acts for consistent evaluation of
generic drugs and rigid quality supervision.

Pharmacists play a key role in managing rational use
of medications, balancing between efficacy, safety and
economic use of drugs. Pharmacotherapy monitoring and
adverse drug reaction reporting should be emphasised
to identify safety concerns regarding generic drugs. It is
important for pharmacists to provide proper education to
prevent patient confusion related to generic substitution
and thus improve patient adherence. Pharmacists should
also provide education and guidance to physicians and
consumers on proper use of generic drugs. Only by under-
standing and appreciating the quality of generic drugs can
patients and physicians have full confidence in generic
substitution. Therefore, attitudes of pharmacists may be a
crucial factor affecting the acceptance of generics by both
physicians and patients. Three systematic reviews identi-
fied that a significant proportion of physicians, pharma-
cists and patients hold negative perceptions of generic
drugs, perceiving generics as less effective, less safe and
inferior in quality.” " Physicians and patients expressed
more negative opinions than pharmacists. All these publi-
cations indicated that negative attitudes present barriers
to the generic substitution, and education of stakeholders
was a requirement for increased usage of generics.

In some states in the USA, pharmacists must substi-
tute a generically equivalent drug if available. Other
states allow the pharmacists to decide to provide substi-
tution—if not otherwise indicated by the physician.
And still, other states impose an additional restriction
that require pharmacists to obtain patients’ consent
before substituting with a generic product.”™ A study
investigated the effects of state-level pharmacist regula-
tions on generic substitution of prescription drugs and
concluded that mandates generic substitution by pharma-
cists was found to have an insignificant effect.”” A review
on pharmaceutical regulation in 15 European countries
demonstrated that pharmacists are entitled to substi-
tution in Denmark, Germany, Ireland, Poland and UK.
Generic substitution is even mandatory for pharmacists
in Belgium, Finland, Greece, Italy, Netherlands, Portugal,
Spain and Sweden, and incentivised in France.”' Several
studies from Lebanon, Palestine and Qatar concluded
pharmacists should have authority to perform generic
substitution without consulting the prescribing physi-
cians.” % However, pharmacists do not have authority
to modify medication orders to allow for substitution in
China, they usually dispense drugs according to medical
prescription, thus further progress needs to be made to
improve this situation. We believe pharmacists may be
authorised in implementing generic substitution for any
medication in future.

There are some limitations for this research. This study
was performed in 11 locations in China, and most respon-
dents were from large public hospitals; therefore, find-
ings cannot be generalised to pharmacists practicing in
other cities in China. The survey had limited access to
pharmacists in community settings or rural areas. This

also limits generalisability of the findings. The data were
not collected from a random sample, which may weaken
the representativeness and the results on the statistical
significance of the differences and correlations presented
about the data. Moreover, because of the web-based
sample survey tool, we cannot compute a response rate
to the questionnaire and adjust for possible non-response
bias. In addition, due to the self-administered format of
questionnaires, we cannot rule out the possibility of social
desirability bias because the content of questionnaires
about generic substitution correlates to the national poli-
cies and politics as well as the knowledge scores represent
the respondents’ perception.

This survey can serve as a preliminary study and is
helpful in understanding the knowledge and percep-
tions of pharmacists on issues pertaining to generic
drugs, and exploring the factors hindering and favouring
generic substitution in China. The current findings have
important implications in continuous improvement of
generic drugs policy and its implementation. Future
research is needed to explore physicians’ and patients’
perceptions and practices regarding the establishment
of national centralised procurement and generic substi-
tution programme in China. Generic drugs on the
market are required to be bioequivalent to the refer-
ence product; however, their therapeutic equivalence
may not necessarily be identical, especially for narrow
therapeutic index dlrugs.47 5760 Therefore, evidence
of the efficacy and safety of generic drugs should be
obtained from real-world studies to prove therapeutic
equivalence.

CONCLUSION

The study concluded that Chinese pharmacists have
a fairly good knowledge of generic drugs used in the
national centralised procurement programme and gener-
ally have positive attitudes towards generic substitution.
The main obstacle for further utilisation of generic drugs
is lack of trust in efficacy and safety. Education and aware-
ness of generic substitution should be promoted and
clear standard guidelines need to be created. All these
issues need to be addressed for the realisation of the true
value of generic drugs as part of the country’s healthcare
cost-containment strategy as well as the implementation
of generic substitution policy in China.
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