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Abstract 

Background:  Adverse drug reactions (ADRs) cause a substantial clinical and economic burden. Spontaneous report-
ing of ADRs by the public is crucial. In some developed countries like the United States, Canada, consumers have 
been allowed to directly report ADRs, however, convenient channels for direct ADR reporting by the public are lack-
ing in China.

Objective:  We aimed to compare the knowledge, attitudes, and practice(KAP) regarding monitoring and reporting 
of adverse drug reaction (ADR) among the general public in eastern and western China.

Methods:  A questionnaire-guided cross-sectional study was administered to participants in Nanjing and Xi’an during 
April–July 2019. A descriptive statistical analysis was used to describe respondents’ demographic information and 
other results. The t-test and analysis of variance were used to test the differences in knowledge and attitudes among 
respondents with different demographic characteristics. P < 0.05 was considered statistically significant. Binary logistic 
regression analysis was used to examine factors associated with knowledge and attitudes.

Results:  A total of 1085 questionnaires were distributed in this survey, 869 valid questionnaires were returned, the 
recovery rate was 80.09%. Respondents showed poor knowledge of the definition of ADRs and reporting criteria, 
with a significant difference in average knowledge scores according to education level, gender, and age group. Most 
respondents had positive attitudes toward ADR monitoring and reporting, with no significant differences in knowl-
edge and attitude scores between the two cities. In total, 68.93% of respondents said they would feedback informa-
tion to health care professionals, most (84.35%) would take the initiative to report ADRs if there were a convenient 
method. More than half (58.57%) of respondents were more likely to report ADRs by telephone.

Conclusion:  The findings of our study indicated that health care professionals should encourage patients to actively 
report ADR. China should also explore ways to facilitate direct public reporting of ADRs by improving relevant laws 
and regulations.

Keywords:  Adverse drug reaction, Pharmacovigilance, Knowledge, attitudes and practice, General public

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
The World Health Organization defines “adverse drug 
reaction” (ADR) as any response to a drug, which is nox-
ious, unintended, and occurs at doses normally used in 
man for prophylaxis, diagnosis, or treatment of disease 

Open Access

*Correspondence:  fengbianling@163.com
1 The Department of Pharmacy Administration and Clinical Pharmacy, 
School of Pharmacy, Xi’an Jiaotong University, Xi’an, Shannxi, China
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-022-07720-0&domain=pdf


Page 2 of 11Wang et al. BMC Health Services Research          (2022) 22:318 

[1]. According to previous studies, ADRs are an impor-
tant cause of morbidity and mortality in all age groups [2, 
3]. A review study [4] pointed out that the incidence of 
ADRs fluctuates between 4.6% and 17.6% in all hospitali-
zations, and nearly 80% of medical expenses arise from 
ADRs, ADRs also seriously affect the quality of life of 
patients. The role of pharmacovigilance is to detect, eval-
uate, understand, and prevent adverse reactions or any 
other drug-related problems, and to improve drug safety 
in patients [5]. The key to reducing the consequences of 
ADRs and strengthening pharmacovigilance is to identify 
and promptly report ADRs [6, 7].

The spontaneous reporting system has been the back-
bone of pharmacovigilance since its introduction in the 
1960s, and most countries have an established sponta-
neous drug reaction reporting system [8–10]. However, 
underreporting of ADRs is still a widespread problem 
in spontaneous reporting systems [7, 11, 12]. Therefore, 
countries encourage and require responsible stakehold-
ers, including health care professionals (HCPs), regu-
latory authorities, and industry, as well as the public 
(consumers, patients) to participate in the spontaneous 
reporting system, for extensive reporting of ADRs [4, 7, 
13]. The critical role of patients’ participation in phar-
macovigilance and direct reporting of ADRs has been 
increasingly recognized [8, 14–17]. According to several 
studies [8, 18–20], reporting of ADRs by patients can 
increase the number of ADR reports and the rate of ADR 
reporting; more importantly, patient ADR reporting has 
many advantages over-reporting by HCPs. For exam-
ple, patients can provide first-hand, detailed informa-
tion about ADRs and the environmental factors related 
to ADR occurrence, which can help to better understand 
the patient’s experience of ADR, the personal impact on 
daily life caused by ADR, as well as other ADR-related 
information [21–25]. Studies [16, 26–28] have also 
shown that patients are more likely to identify and report 
new adverse reactions, leading to the improvement of 
safety signals. ADRs reported by the public can comple-
ment those reported by HCPs, to add value to the phar-
macovigilance system and generate new safety signals 
[6, 18, 19]. Globally, more than 40 countries have incor-
porated patient or consumer ADR reporting into their 
pharmacovigilance schemes [29, 30]. In some countries 
like the United States, Canada, and New Zealand, con-
sumers have been allowed to directly report ADRs since 
implementation of the pharmacovigilance plan [14, 31]. 
The current reporting channels for ADRs in China are 
through drug manufacturers, drug trading enterprises, 
and medical institutions actively collecting and report-
ing ADRs to the local ADR monitoring centre. While in 
China, the public has not received sufficient attention 
as an important group for reporting ADRs. According 

to the 2019 National Annual Report on the Monitoring 
of ADRs issued by China [32], reports from the public 
accounted for only 0.1% of the total. Chinese laws and 
regulations encourage the public to report ADRs; how-
ever, it is generally via an indirect reporting method with 
patients reporting to HCPs, drug manufacturers, drug 
trading enterprises, and local ADR monitoring centre 
[33], there is no convenient way for the Chinese public to 
directly report ADRs [34, 35].

As early as the “Erik Declaration” of the 1997 Phar-
macovigilance Conference, the importance of patients 
directly participating in pharmacovigilance for ADR 
reporting has been emphasized [15]. In the context of 
increasingly more countries allowing the public report 
of ADRs [7, 8], China should also actively explore ways 
for the public to report ADRs. Compared with for-
eign studies, research on ADR monitoring and report-
ing by the public remains scarce in China. In a previous 
study [36], we assessed public knowledge, attitudes, and 
practice(KAP) regarding pharmacovigilance in western 
China, however, there is no study to compare the public 
KAP regarding pharmacovigilance in two regions with 
large economic gap. The purpose of this study was to 
understand knowledge, attitudes, and practices among 
the general public in eastern and western China regard-
ing ADR monitoring and the ADR reporting system and 
compare the KAP among the general public in eastern 
and western China. Our research results will provide ref-
erence and a basis for relevant departments to improve 
the ADR reporting system in the future in China.

Methods
Study area and study population
This questionnaire survey was conducted for 4  months, 
from April 2019 to July 2019 in Nanjing and Xi’an. China 
is a developing country with a large population and 
vast territory, and there are differences in development 
between the eastern and western parts of the country. 
According to the China Statistical Yearbook 2019 [37], 
the regional GDP of the eastern, central, and western 
regions in 2018 accounted for 52.6%, 21.1%, and 20.1% 
of the total for all of China, respectively. Therefore, we 
selected the eastern and western regions as the research 
areas for comparison and selected one city in the east 
and one in the west. Nanjing is the capital city of Jiangsu 
Province in the eastern region, and Xi’an is the capital 
city of Shaanxi Province in the western region. In 2018, 
the GDP of Jiangsu Province ranked second among the 
11 provinces in the eastern region, and that of Shaanxi 
Province ranked second among the 12 provinces in the 
western region [37]. This survey included members of 
the general public as study participants. To ensure the 
availability of data, we set the following restrictions for 
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survey respondents: at least 16 years old (General Provi-
sions of Chinese Civil Law stipulates that any citizen who 
has reached the age of 16 years and whose main source 
of income is his labor shall be regarded as a person with 
full capacity for civil conduct [38]) and a permanent resi-
dent of the selected cities; no diseases affecting reading, 
comprehension, or expression; no professional medical 
or pharmaceutical background; and not engaged in medi-
cally related work. We used simple random sampling to 
select the sample and selected the survey area accord-
ing to the administrative division of the two cities (each 
administrative area has 11 administrative areas). We ran-
domly chose three survey locations (subway/bus station, 
park/scenic area, shopping mall/supermarket) in each 
administrative area, considering high-traffic areas but 
excluding tourist areas.

Using the sample size calculation formula (Eq.  1), the 
final calculated sample size in both cities was N = 385; 
further considering the questionnaire response rate, the 
sample size was increased to 481 in each of the two cities.

where Z = 1.96, P = 0.5 (maximum sample size), and 
σ = 0.05 (permissible error is 5%).

Questionnaire design
We conducted a KAP (knowledge, attitude, and practice) 
assessment of respondents using a questionnaire. The 
questionnaire was developed based on a review of the 
published literature, and we further improved the ques-
tionnaire design with the advice of experts and a pilot 
study (including 40 people).

The questionnaire consists of four parts (supplemen-
tary file): the first part queried demographic information 
of respondents. The second part included 10 questions; 
responses were used to evaluate respondents’ knowledge 
of ADR monitoring and the reporting system, includ-
ing the definition of ADR, responsibilities of the ADR 
monitoring centre and its regulatory scope. Responses 
scored 1 point for each correct answer and 0 points for 
each wrong answer. The third section included eight 
questions addressing respondents’ attitudes toward 
the ADR monitoring system, such as the importance of 
collecting ADR information. A five-point Likert scale 
(strongly agree = 5, agree = 4, unsure = 3, disagree = 2, 
and strongly disagree = 1) was used to evaluate ques-
tions about the attitudes of respondents. For statistical 
analysis, we divided response options for questions about 
attitude into two categories: positive and negative atti-
tudes. Responses indicating a positive attitude included 
“strongly agree” and “agree”; negative attitude included 
“unsure”, “disagree” and “strongly disagree”. The fourth 

(1)N =

Z
2
× P× (1− P)

σ
2

part of the questionnaire assessed respondents’ practice 
included seven questions: Q1. Would you consult doctors 
or pharmacists for ADR information while purchasing 
drugs?Q2. Would you check the "adverse drug reactions" 
section of the drug instructions?Q3. Do you suspect 
that ADR is occurring when you feeling sick?Q4. What 
measures would you take when you have an adverse drug 
reaction?Q5. If there is a policy that makes it easier for 
patients to report adverse drug reactions, would you take 
the initiative to report?Q6. Which way do you prefer to 
report adverse drug reactions? Q7. Why do you think you 
did not report adverse drug reactions?

Data collection and data analysis
The survey was conducted by way of on-site question-
naire distribution and on-site recycling. An informed 
consent statement was attached to the first page of the 
questionnaire, to explain the purpose of the survey. The 
content of the questionnaire did not involve the per-
sonal information of respondents, to ensure anonymity 
and confidentiality of responses. After excluding invalid 
questionnaires, we used EpiData version 3.1 for double-
entry of data from all valid questionnaires, to ensure the 
quality of the data. Cleaned data were exported to IBM 
SPSS version 24.0 for analysis (IBM Corp., Inc., Armonk, 
NY, USA). We used descriptive statistical analysis, such 
as frequency and percentage, to describe respondents’ 
demographic information and other results. The t-test, 
and analysis of variance were used to test the differences 
in knowledge and attitudes scores among respondents 
with different demographic characteristics. The differ-
ence test of knowledge and attitude scores of respond-
ents of different genders and ethnicities uses t-test, and 
the difference test of knowledge and attitude scores 
of respondents of different ages, education levels, and 
annual income uses analysis of variance. In order to 
understand the factors associated with public knowledge 
and attitudes, the average score of public knowledge was 
converted into 2 dichotomies: adequate knowledge and 
inadequate, and a cut-off point was established to catego-
rize knowledge score, in the same way, convert the aver-
age score of public attitudes into 2 dichotomies: positive 
attitudes and non-positive attitudes, and a cut-off point 
was established to categorize attitude scores. We consid-
ered setting the average score of knowledge and attitude 
as the cut-off point respectively. The public’s knowledge 
score was greater than or equal to the average score: suf-
ficient knowledge, less than the average score: insufficient 
knowledge. The attitude score was set in the same way. 
Binary logistic regression analysis was used to examine 
factors (age, gender, education, annual income) associ-
ated with adequate knowledge and positive attitudes. A 
level of P < 0.05 was accepted as statistically significant. 
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The odds ratios (OR) and their 95% confidence intervals 
(CI) were calculated in order to estimate relative risk. 
P < 0.05 was considered statistically significant.

Ethical clearance
This study was conducted after ethical clearance 
obtained from the medicine biomedical ethics com-
mittee of Xi’an Jiaotong University, Xi’an, Shannxi, 
China[NO.2019–1233]. Information about the objective 
and contents of the study, as well as their right to refuse 
before any data collection, was given to all participants. 
Written informed consent was obtained from all indi-
vidual participants included in the study. As human par-
ticipants are 16 years old, we confirm informed consent 
was obtained from all subjects their legal guardian(s). All 
methods were carried out in accordance with relevant 
guidelines and regulations.

Results
Demographic information
A total of 1085 questionnaires were distributed in this 
survey (Nanjing:563, Xi’an:522). After collecting com-
pleted questionnaires, we excluded incomplete ques-
tionnaires, illogical questionnaires, and questionnaires 
answered by respondents with medical-related edu-
cation/professional backgrounds. Finally, a total of 
869 valid questionnaires were returned (Nanjing:433, 
Xi’an:436), the recovery rate was 80.09%. Among the 869 
valid questionnaires, there were more male than female 
respondents (457 and 402, respectively). The largest 
proportion of respondents was those age 18–30  years 
(59.26%), differences in the distribution of respondents 
by age, education level, and income level between the 
two cities were significant, other demographic informa-
tion was shown in Table 1. Table 2 shown that in Nanjing 
and Xi’an, among respondents age over 51 years, 31.82% 
and 26.92%, respectively, had lower education levels (jun-
ior high school or below). Among respondents under age 
50 years, 8.74% and 6.70%, respectively, had lower educa-
tion levels. In other words, there were more respondents 
in older age groups with lower education levels in both 
cities.

Knowledge levels regarding ADRs
In knowledge section, the question with the lowest rate 
of correct answers (31.42%) was regarding the criteria 
for reporting ADR (If an adverse reaction is suspected, 
report it immediately). Question on the definition of 
ADR also had low rates of correct answers, with only 
about half of respondents choosing the correct answer 
(51.90% and 47.41% for Questions 1 and 2, respectively). 
The average knowledge score was 6.49 points, with 6.42 
and 6.56 in Nanjing and Xi’an, respectively, there was no 

Table 1  Demographic information, China, 2019

*Significant difference with p value < 0.05

Characteristic Total Nanjing Xi’an P
n(%) n(%) n(%)

Gender
  Male 457(52.59) 241(55.66) 216(49.50) 0.095

  Female 406(46.72) 191(44.11) 215(49.30)

  Unfilled 6(0.69) 1(0.23) 5(1.10)

Age
  < 18 26(2.99) 21(4.85) 5(1.10) 0.017*

  18–30 515(59.26) 260(60.05) 255(58.50)

  31–40 141(16.23) 70(16.17) 71(16.30)

  41–50 84(9.67) 38(8.78) 46(10.60)

  51–60 49(5.64) 18(4.15) 31(7.10)

  61–70 36(4.14) 21(4.85) 15(3.40)

  > 70 12(1.38) 5(1.15) 7(1.60)

  Unfilled 6(0.69) 0(0.00) 6(1.40)

Ethnicity
  Han 850(97.81) 423(97.69) 427(97.90) 0.052

  Other 13(1.50) 10(2.31) 3(0.70)

  Unfilled 6(0.69) 0(0.00) 6(1.40)

Education level
  None/primary 17(1.96) 8(1.85) 9(2.10) 0.044*

  Junior school 70(8.06) 40(9.24) 30(6.90)

  High school 188(21.63) 92(21.25) 96(22.00)

  Junior college 188(21.63) 76(17.55) 112(25.70)

  Undergraduate col-
lege

352(40.51) 192(44.34) 160(36.70)

  Master degree/above 49(5.64) 25(5.77) 24(5.50)

  Unfilled 5(0.58) 0(0.00) 5(1.10)

Annual income level
  Under ¥30,000 382(43.96) 199(45.96) 183(42.00) 0.014*

  ¥30,000-¥60,000 194(22.32) 84(19.40) 110(25.20)

  ¥60,000-¥90,000 145(16.69) 65(15.01) 80(18.30)

  ¥90,000-¥120,000 72(8.29) 37(8.55) 35(8.00)

  ¥120,000-¥150,000 41(4.72) 22(5.08) 19(4.40)

  Above ¥150,000 35(4.03) 26(6.00) 9(2.10)

Table 2  Relationship between education level and age, China, 
2019

Education level

Junior high school 
and below
n (%)

High school 
and above
n (%)

Age Nanjing  < 50 34(8.74) 355(91.26)

Xi’an 25(6.70) 348(93.30)

Nanjing  > 51 14(31.82) 30(68.18)

Xi’an 14(26.92) 38(73.08)
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significant difference in knowledge scores between the 
two cities (P = 0.096). As shown in Table  3, differences 
in the average knowledge scores among respondents in 
Nanjing with different education levels were significant 
among them, the group with a junior high school educa-
tion level had the lowest average score per person (5.83). 
In pairwise comparison, the difference between average 
scores of respondents with a junior high school educa-
tion and those with a technical secondary school, high 
school, or university level education was statistically sig-
nificant. In Xi’an, differences in average knowledge scores 
by gender and age groups were significant, the average 
knowledge score among female participants (6.73) was 
higher than that of male respondents (6.37). In different 
age groups, the lowest average score (5.27) was among 
respondents age 61–70  years, with differences between 

this age group and respondents age less than 18  years, 
18–30 years, 31–40 years, and 41–50 years.

Respondents’ attitudes regarding ADRs
In general, respondents had a positive attitude toward 
the ADR monitoring system, the number of people who 
kept positive attitude to each question exceeds 85.0% of 
the total. The highest proportion of positive responses 
(96.89%) was for the question “Doctors and pharmacists 
should inform consumers (patients) about ADRs”, fol-
lowed by 95.05% of respondents giving a positive response 
to the question “Collection of ADR information can 
improve the safety of drug use”. The average attitude score 
among all respondents was 4.38, and that of Nanjing and 
Xi’an was 4.38 and 4.37, respectively, there was also no 
significant differences in attitude scores between the two 
cities (P = 0.928). As shown in Table 4, in Nanjing, the dif-
ference in average scores by age group was significant, and 
the lowest average attitude score was among respondents 
younger than 18  years old, which was significantly dif-
ferent in comparison with other the five age groups. In 
Xi’an, average scores according to educational level were 
significantly different. Differences in average scores of 
respondents with a junior high education and those with 
a bachelor’s degree and master’s degree or above were 
significant. In both Nanjing and Xi’an, the difference in 
per capita score among different income groups was sta-
tistically significant. Binary logistic regression analyses 
the influencing factors related to the knowledge and atti-
tudes of the public in Nanjing and Xi’an. No independ-
ent influencing factors of public knowledge were found 
in Nanjing, while logistic regression analysis of Xi’an 
showed that gender was an independent influencing fac-
tor of knowledge, and female knowledge was more ade-
quate (P = 0.005, OR = 1.930, 95%CI: 1.219–3.056). Age 
is an independent influencing factor of public attitude in 
Nanjing. With the increase of age, the public is more likely 
to have a positive attitude (P = 0.015, OR = 1.033, 95%CI: 
1.006–1.061), no independent influencing factor related 
to the public attitudes in Xi’an was found.

Practices regarding ADRs
More than half of respondents (67.20%) stated they con-
sult a doctor or pharmacist for information about ADRs 
before using a drug (Q1). If an ADR occurred, most people 
(68.93%) said they would feedback the information to an 
HCP (Q4). When asked if they would report an ADR (Q5), 
most respondents (84.35%) said they would take the initia-
tive to report if there were a policy to allow patients to more 
easily report ADRs. Regarding the reporting method (Q6), 
more than half (58.57%) of respondents said they preferred 
to report an ADR by telephone, and about one-third said 

Table 3  Knowledge scores of respondents, China, 2019

*Significant difference with p value < 0.05; SD Std. Deviation

Characteristic Nanjing Xi’an

Mean(SD) P-value Mean(SD) P-value

Gender
  Male 6.51 (1.53) 0.196 6.37 (1.74) 0.027*

  Female 6.31 (1.44) 6.73 (1.67)

Age
  < 18 5.90 (1.84) 0.787 7.20 (1.92) 0.014*

  18–30 6.45 (1.50) 6.65 (1.61)

  31–40 6.39 (1.54) 6.62 (1.92)

  41–50 6.50 (1.13) 6.54 (1.73)

  51–60 6.33 (1.28) 5.84 (1.62)

  61–70 6.48 (1.63) 5.27 (1.75)

  > 70 6.80 (1.79) 6.86 (1.77)

Ethnicity
  Han 6.41 (1.50) 0.215 6.54 (1.72) 0.428

  Other 7.00 (0.94) 7.33 (0.58)

Education level
  None/primary 7.38 (1.92) 0.036* 5.00 (1.82) 0.078

  Junior school 5.83 (1.68) 6.23 (1.76)

  High school 6.42 (1.45) 6.44 (1.76)

  Junior college 6.28 (1.44) 6.66 (1.62)

  Undergraduate col-
lege

6.54 (1.46) 6.65 (1.69)

  Master degree/above 6.56 (1.42) 6.63 (1.76)

Annual income level
  Under ¥30,000 6.39 (1.60) 0.291 6.54 (1.66) 0.601

  ¥30,000-¥60,000 6.19 (1.41) 6.44 (1.78)

  ¥60,000-¥90,000 6.66 (1.50) 6.75 (1.59)

  ¥90,000-¥120,000 6.57 (1.24) 6.83 (1.50)

  ¥120,000-¥150,000 6.41 (1.40) 6.37 (2.48)

  Above ¥150,000 6.58 (1.24) 6.00 (1.87)
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they would rather complete an online form (28.88%). As far 
reasons for not reporting ADRs (Q7), 56.39% and 44.88% 
of the total responded “I do not know where to feedback 
ADR information” and “I think that ADRs are not very seri-
ous and it is not necessary to report an ADR”, respectively. 
Regarding the reason for not reporting an ADR, responses 
were significantly different between participants in the two 
cities (Q7). Compared with respondents in Xi’an, a higher 
proportion of those in Nanjing chose the responses “I don’t 
want to stop discontinue medication because of an ADR” 
and “I think it is meaningless to report ADRs and don’t 
want to report an ADR” (Table 5).

Discussion
To the best of our knowledge, this is the first KAP sur-
vey of ADR reporting for the general public in two cit-
ies with large differences in economic development in 

China. In this study, only about one-third of respondents 
had a good understanding of ADR reporting criteria. 
Our respondents’ average knowledge score was 6.49 out 
of a possible 10 points. Through the questionnaire sur-
vey, it can be said respondents’ knowledge of ADR and its 
monitoring and reporting was incomplete. Other stud-
ies have shown similar results [29, 35]. Studies [9, 39–41] 
show that the public (patients) and HCPs often ignore 
the criteria of reporting an ADR immediately upon sus-
pecting an ADR, many individuals think that only seri-
ous ADRs that affect daily life or require hospitalization 
are worth reporting, or they only selectively report new 
ADRs, which will lead to underreporting. Only about half 
of respondents knew the definition of ADR, which was 
similar to the results of many studies [35, 42, 43]. There-
fore, it is necessary to strengthen the public’s knowledge 
about ADRs and their monitoring and reporting. In sta-
tistical analysis, we found that differences in respondents’ 
gender, age, and education level all affect public aware-
ness. This study showed that a higher proportion of older 
people have lower education levels. Most older adults 
have decreased liver and kidney function, weakened 
metabolic capacity, more comorbidities, and a large num-
ber of co-administered drugs, so they are at higher risk 
of ADRs [44, 45]. At the same time, people with lower 
education levels have a poor understanding of ADRs and 
ADR monitoring and reporting, limited ability to learn 
independently, and less access to health education and 
information [46, 47]. This suggests that relevant public 
education must be improved, using simple information 
that is understandable to older people and those with low 
educational levels.

In this study, respondents had positive attitudes about 
ADR reporting and monitoring. Most respondents 
believed that HCPs should inform the public (patients) 
about ADRs using detailed information. Many stud-
ies [48–52] have shown that HCPs are the main source 
of ADR-related knowledge for patients, while patients 
receive insufficient information about drug ADRs from 
HCPs, and many patients think that cooperation among 
HCPs is insufficient and cannot guarantee that they 
receive enough information about ADRs. This empha-
sizes the fact that medical workers must improve com-
munication with the public by actively explaining to 
patients the importance of ADRs, monitoring, and 
reporting. HCPs should also strengthen cooperation and 
communication to better preserve patients’ safety.

Most people said they consult an HCP for informa-
tion about ADRs before using a medication and feedback 
ADR information to HCPs, which was similar to other 
studies [6, 29, 42, 43]. Research has shown that when giv-
ing patients advice about medication, HCPs emphasize 
the purpose and manner of taking the medication but 

Table 4  Attitude scores of respondents, China, 2019

*Significant difference with p value < 0.05; SD Std. Deviation

Characteristic Nanjing Xi’an

Mean(SD) P-value Mean(SD) P-value

Gender
  Male 4.37 (0.49) 0.844 4.38 (0.47) 0.857

  Female 4.38 (0.44) 4.37 (0.46)

Age
  < 18 4.04 (0.60) 0.023* 4.10 (0.21) 0.116

  18–30 4.36 (0.46) 4.38 (0.46)

  31–40 4.44 (0.41) 4.47 (0.50)

  41–50 4.38 (0.53) 4.30 (0.46)

  51–60 4.58 (0.44) 4.33 (0.44)

  61–70 4.52 (0.50) 4.17 (0.49)

  > 70 4.38 (0.29) 4.55 (0.41)

Ethnicity
  Han 4.38 (0.47) 0.494 4.37 (0.47) 0.749

  Other 4.28 (0.41) 4.46 (0.51)

Education level
  None/primary 4.13 (0.38) 0.239 4.22 (0.65) 0.033*

  Junior school 4.43 (0.51) 4.18 (0.44)

  High school 4.29 (0.47) 4.33 (0.45)

  Junior college 4.41 (0.48) 4.35 (0.47)

  Undergraduate col-
lege

4.40 (0.45) 4.45 (0.46)

  Master degree/above 4.37 (0.52) 4.45 (0.45)

Annual income level
  Under ¥30,000 4.33 (0.47) 0.039* 4.31 (0.45) 0.001*

  ¥30,000-¥60,000 4.44 (0.49) 4.38 (0.49)

  ¥60,000-¥90,000 4.30 (0.41) 4.41 (0.47)

  ¥90,000-¥120,000 4.39 (0.41) 4.46 (0.38)

  ¥120,000-¥150,000 4.56 (0.45) 4.55 (0.45)

  Above ¥150,000 4.54 (0.58) 4.51 (0.51)
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Table 5  Practices regarding ADRs among respondents, China, 2019

Questions/answers Nanjing Xi’an Total

Number (n) Frequency (%) Number (n) Frequency (%) Number (n) Frequency (%)

1.Would you consult doctors or pharmacists for ADR information while purchasing drugs?

  Yes, I would 284(65.59) 300(68.81) 584(67.20)

  No, I wouldn`t 149(34.41) 135(30.96) 284(32.68)

  unfilled 0(0.00) 1(0.23) 1(0.12)

P = 0.289

2.Would you check the "adverse drug reactions" section of the drug instructions?

  Every time 172(39.72) 174(39.91) 346(39.82)

  Most time 137(31.64) 151(34.63) 288(33.14)

  Sometimes 110(25.41) 101(23.17) 211(24.28)

  Never 14(3.23) 8(1.83) 22(2.53)

  unfilled 0(0.00) 2(0.46) 2(0.23)

P = 0.438

3.Do you suspect that ADR is occurring when you feeling sick?

  Suspect and check the instructions for more informa-
tion

262(60.51) 242(55.50) 504(58.00)

  Suspect but not check the instructions for more 
information

129(29.79) 143(32.80) 272(31.30)

  Not suspect 42(9.70) 49(11.24) 91(10.47)

  unfilled 0(0.00) 2(0.46) 2(0.23)

P = 0.359

4. What measures would you take when you have an adverse drug reaction?

  Feed the information back to the medical staff 303(69.98) 296(67.89) 599(68.93)

  Nothing was done 69(15.94) 78(17.89) 147(16.92)

  Report to Pharmaceutical trading enterprises (drug 
store)

46(10.62) 29(6.65) 75(8.63)

  Report to ADR monitoring center 5(1.15) 8(1.83) 13(1.50)

  Report to pharmaceutical Manufacturing companies 2(0.46) 7(1.61) 9(1.04)

  Exposure to the News Media 8(1.85) 6(1.38) 14(1.61)

  unfilled 0(0.00) 12(2.75) 12(1.38)

P = 0.148

5. If there is a policy that makes it easier for patients to report adverse drug reactions, would you take the initiative to report?

  Yes, I would 362(83.60) 371(85.09) 733(84.35)

  No, I wouldn`t 71(16.40) 62(14.22) 133(15.30)

  unfilled 0(0.00) 3(0.69) 3(0.35)

P = 0.396

6. Which way do you prefer to report adverse drug reactions?

  By telephone 262(60.51) 247(56.65) 509(58.57)

  By internet 123(28.41) 128(29.36) 251(28.88)

  By email 32(7.39) 35(8.03) 67(7.71)

  By post 16(3.69) 8(1.83) 24(2.76)

  unfilled 0(0.00) 18(4.13) 18(2.07)

P = 0.380

7. Why do you think you did not report adverse drug reactions? (multiple choices)

  Do not know where to feedback ADR information 238(32.69) 252(36.47) 490(34.53)

  ADR is not too serious to report 200(27.47) 190(27.50) 390(27.48)

  Think it’s too much trouble to report the ADR 117(16.07) 117(16.93) 234(16.49)

  Do not want to discontinue medication because of ADR 108(14.84) 44(6.37) 152(10.71)

  I think it is meaningless to report ADR 65(8.93) 85(12.30) 150(10.57)

  unfilled 0(0.00) 3(0.43) 3(0.21)

P < 0.001*

*Significant difference with p value < 0.05
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they tend to omit information about ADR monitoring 
and reporting [6]. Many patients believe that HCPs have 
not encouraged them to report ADRs [43]. As the main 
source of ADR-related information for the public, HCPs 
should provide ADR-related information to help patients 
cultivate safe medication practice and encourage them to 
report ADRs to a health professional in a timely manner, 
should an ADR occur. In this study, most respondents said 
that if there was a convenient way to report ADRs, they 
would take the initiative to do so. There are, however, cur-
rently no convenient channels for the public in China to 
report ADRs directly. The “Opinions on Strengthening the 
Adverse Drug Reaction Monitoring and Evaluation System 
and Capacity Building” issued by the China National Medi-
cal Products Administration [53] in July 2020 emphasized 
that in the future, China will enrich ADR reporting chan-
nels, explore the establishment of channels for patients/
public to directly report ADRs. In the future, China should 
gradually establish a more complete and more convenient 
reporting channel through the promulgation of laws and 
regulations to facilitate the public to directly report ADRs. 
Our respondents mainly preferred reporting by telephone, 
as in other studies [25, 43, 54]. There were also more people 
who liked to report ADRs online. Other studies [6, 25, 46, 
54] have also showed that some people have a tendency for 
reporting ADRs via SMS, email, completing a paper form, 
online, and other reporting methods. Thus, to improve the 
reporting rate and satisfy the needs and choices of different 
people, providing a variety of ADR reporting methods and 
channels is needed when establishing a public ADR report-
ing system. In this study, the main reasons respondents 
did not report ADRs were that they did not know the cur-
rent channels by which to report and did not have a com-
prehensive understanding of ADR reporting criteria. ADR 
monitoring in China began relatively recently and there 
is little public information about ADR monitoring laws 
and regulations [55], which affects the public’s initiative to 
report ADRs. Many international studies [14, 25, 29, 43, 56] 
suggest other factors that may hinder public ADR report-
ing, such as insufficient understanding of ADRs and ADR 
monitoring and the reporting system, a lack of convenient 
reporting methods, a lack of follow-up after reporting an 
ADR, and a lack of feedback on the reported ADR, among 
others.

We found no significant differences in knowledge and 
attitude scores between respondents in the two cities in 
this study, but there were differences in respondents’ rea-
sons for not reporting ADRs. More participants in Nan-
jing did not know that they should stop taking the drug 
when an ADR occurs and did not understand the impor-
tance of reporting an ADR. Therefore, greater attention is 
needed regarding these points in publicity and education 
for residents of Nanjing.

Most similar studies [6, 29, 43, 48, 50, 51] have rarely 
compared KAP of the general population in different 
regions. In this study, we selected two representative cit-
ies in eastern and western China with large differences in 
economic development in which to conduct our survey, 
to compare public KAP regarding ADRs and ADR moni-
toring and reporting. In this study, we found some dif-
ferences in the educational level and economic status of 
participants surveyed in these two cities, but no signifi-
cant differences in public knowledge and attitude scores 
between cities. One possible reason is that in this survey, 
we excluded respondents with a medical or pharmaceuti-
cal background. Therefore, residents of both cities with-
out a medical background lacked extensive knowledge 
about ADR reporting and monitoring, which requires 
some professional expertise. This highlights that a lack 
of understanding about ADR monitoring and reporting 
is widespread among the general public and has less to 
do with regional economic development. Therefore, there 
is an urgent need for comprehensive and extensive edu-
cation on ADRs, monitoring, and ADR reporting in all 
regions of China. China’s pharmacovigilance and related 
agencies should enhance information about the impor-
tance of ADRs and monitoring and reporting. At the 
same time, China must improve relevant laws and regula-
tions and establish more complete ADR reporting chan-
nels for the public to directly report ADRs.

Limitation
There are some limitations in this study. According to the 
China Statistical Yearbook 2019 [37], only 14.01% of the 
population had a college degree or above. In this study, 
the proportion of respondents with a college degree 
or above was far higher; for example, the proportion 
of respondents with a bachelor’s degree was as high as 
40.51%. This may be because Nanjing and Xi’an are capi-
tal cities of Jiangsu and Shaanxi provinces, respectively. 
Provincial capital cities are more economically developed 
and attract more people with higher education levels. At 
the same time, the proportion of respondents aged 18–30 
in this study is relatively high, this may be because our 
research location is the provincial capital city. Therefore, 
the general knowledge of people in these cities toward 
ADR monitoring and reporting may be better and their 
attitudes more positive; thus, our study findings should 
be interpreted with caution. In order to ensure that the 
sample size is more representative, the corresponding 
statistical formula was used to calculate the sample size; 
and systematic sampling was performed according to the 
number of the report to avoid selection bias. The selected 
study sites are two provincial capitals in eastern and 
western China, as such, the sample size and sample rep-
resentativeness have certain limitations. The knowledge, 
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attitudes, and practice of the public in other provinces in 
eastern and western China needs to be further surveyed 
to provide a larger, more representative sample. As far as 
we know, no other research in China has compared the 
knowledge, attitudes, and practice of monitoring and 
reporting ADRs among the general public in two regions 
with large economic differences. Despite the above limi-
tations, our study findings can enrich the research in this 
field and provide a reference point and basis for relevant 
policymakers to improve the ADR reporting system in 
China.

Conclusion
In this study, we compare the knowledge, attitudes, and 
practice(KAP) regarding monitoring and reporting of 
ADRs among the general public in eastern and western 
China. There are no significant differences in knowledge 
and attitude scores between respondents in the two cities 
in this study, a lack of understanding about ADR moni-
toring and reporting is widespread among the general 
public and has less to do with regional economic devel-
opment. Our study population had poor knowledge 
about ADR monitoring and reporting. There is an urgent 
need to conduct comprehensive education on ADR mon-
itoring and reporting that is delivered to the public via 
multiple channels. As the main source of public access 
to ADR expertise, HCPs should allocate more time to 
discuss information about ADR monitoring and report-
ing with patients, and encourage them to actively report 
ADRs. Relevant departments can develop publicity and 
provide education via the Internet, news media, televi-
sion, and other means to increase public awareness of 
drug safety and ADR reporting. China must explore ways 
to facilitate direct public reporting of ADRs by improving 
related laws and regulations.
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