
http://dx.doi.org/10.13048/jkm.2103740

Introduction
    

The thalidomide disaster of the 1960s left a 

lesson in the urgent need for a constant monitoring 

system for the safe use of drugs, as unexpected 

adverse drug reactions (ADRs) that have not been 

identified in the preclinical and clinical testing 

phases may appear even in the drugs that have 

been approved for marketing, and it led to the 

development of pharmacovigilance systems around 

the world, starting with the World Health 

Organization (WHO) Programme for International 

Drug Monitoring (PIDM).1)
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depends on spontaneous reporting (SR), which is 

based on the voluntarily reported adverse events 

(AEs) from the clinical field, and one of the main 

types of sources of information for SR is 

healthcare professionals.2) Since different types of 

AEs are reported in different healthcare fields3), 

SR by various types of professionals is very important 

for obtaining a more complete understanding of 

ADRs. Therefore, the WHO has emphasized the 

necessity of pharmacovigilance and SR in all 

healthcare fields, including herbal and traditional 

medicine4).

It is difficult to get healthcare professionals, 

who have already established a routine in clinical 

practice, to actively participate in SR5). For this 

reason, an international consensus has been formed 

that the focus of pharmacovigilance education 

should also be on the undergraduate curriculum 

of the university to nurture future healthcare 

professionals5,6). Therefore, in 2016, the Netherlands 

Pharmacovigilance Centre Lareb (Lareb) which 

specializes in education and patient reporting in 

the WHO PIDM, announced an agreement on the 

recommendations for a pharmacovigilance 

curriculum for healthcare undergraduates6). Lareb 

suggested the key aspects and competencies of 

the core curriculum for future healthcare 

professionals and especially focused on the clinical 

aspects of pharmacovigilance6).

A number of studies have reported the results 

of conducting pharmacovigilance education for 

healthcare students7-9). In Korea, several studies
10,11) that have reviewed the curriculum for 

pharmacovigilance in medicine, pharmacy, and 

nursing colleges, and have observed the impact of 

the educational intervention for pharmacy students 

have been published. However, in the field of 

herbal and traditional medicine, there are 

relatively few reports on the performance of 

pharmacovigilance education or its impacts. There 

is one study on the effect of an educational 

intervention for traditional practitioners in Nigeria12), 

and another study on the changes in knowledge, 

attitudes, and self-confidence after pharmacovigilance 

training courses for students of Korean medicine 

college13). To the best of our knowledge, the latter
13) is the first study to attempt pharmacovigilance 

education for undergraduates majoring in herbal 

and traditional medicine and assess its impact. 

However, the limitations of this study were that it 

could not test whether the changes before and 

after education were statistically significant and 

that it did not investigate the long-term effects13). 

The Korean healthcare system is composed of 

two major axes: Western conventional medicine 

and Korean traditional medicine. Therefore, the 

participation and education of experts in the field 

of Korean medicine and conventional healthcare 

professionals are essential for full pharmacovigilance. 

Thus, we designed a study that complemented the 

limitations of a previous study13) and evaluated 

the impact of a pharmacovigilance training course 

for future doctors of Korean medicine in terms of 

knowledge, attitudes, and perception.

Methods

1. Study design

This study is the result of a survey using 

self-report questionnaires to investigate the impact 

of a training course on pharmacovigilance and SR 

practice for senior students of Korean medicine 
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college. Considering that students are vulnerable 

research participants, the written consent procedure 

was omitted and an anonymous survey was 

conducted. Questionnaires were distributed to 

students prior to education, and the purpose and 

methods of this study were explained to them. 

Only students who voluntarily agreed to participate 

in this study were asked to fill out the 

questionnaire. A submission box was placed 

where the researcher could not see it, and 

students were guided to submit questionnaires 

autonomously. The protocol of this study was 

approved by the Institutional Review Board 

(SJIRB-Human-20-002).

2. Questionnaire design

The questionnaire was developed with reference 

to prior studies targeting healthcare professionals 

and undergraduate students in related fields7,8,11, 

13-15). The questionnaire was composed of questions 

to investigate the demographic characteristics (age 

and gender), experiences in reporting AEs, and 

the changes before and after the educational 

intervention of respondents. The changes were 

evaluated in three areas: knowledge, attitudes, and 

perceptions about pharmacovigilance and SR. The 

questions for knowledge test were used as they 

were in the previous study13). A systematic review 

by Alwhaibi et al.12) was referred to for 

classification of the questions on attitudes and 

perception. The details of questions are presented 

in Appendix A.

Knowledge levels were tested with 10 questions 

on the following topics: 1) the definition of 

pharmacovigilance, 2) the definition of side 

effects, 3) the definition of ADRs, 4) the concept 

of SR, 5) the existence and role of Uppsala 

Monitoring Centre (UMC), a collaborating center 

in charge of development and management of 

global individual case safety report database of 

WHO PIDM 6) the main agent of SR, 7) the 

subjects of SR, 8) causality assessment, 9) the 

nondisclosure of patient privacy in SR, and 10) 

the agency in charge of SR [Appendix A]. These 

10 questions were repeated in the same way in 

three times of surveys. The knowledge test was 

composed of multiple-choice questions in the 

form of selecting one fixed answer, except for 

questions 6 and 7, which allowed for multiple 

choices.

Attitudes were assessed by three multiple 

-choice questions asking about confidence in 

causality assessment and SR to the agency in 

charge and intention to report AEs. Each question 

was designed in the form of a 5-point Likert 

scale (1: do not agree at all, 2: do not agree, 3: 

no idea, 4: agree, and 5: strongly agree). Students 

were asked to choose one of five options.

Perceptions were tested by four multiple-choice 

questions asking about 1) the importance of the 

role of doctors of Korean medicine in SR, 2) the 

duty to report AEs as doctors of Korean medicine, 

3) the necessity of pharmacovigilance training 

courses in the curriculum for undergraduates 

majoring in Korean medicine, and 4) the need for 

regular pharmacovigilance education programs for 

graduates. Questions 1-3 were included in all 

questionnaires, and the fourth question was asked 

only in the final survey. All questions were 

designed in the form of a 5-point Likert scale in 

the same form as the attitude questions, and 

students were asked to choose only one option.
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Finally, a free-response question was included 

to determine the feelings and thoughts of students 

after completing the course. The last question of 

the post-educational questionnaire asked students 

to freely describe their opinions or ideas about 

this curriculum or the current domestic 

pharmacovigilance system.

3. Study participants

The participants of this study were 57 students 

who took an internal medicine practice class at 

Sangji University's College of Korean Medicine 

in the first semester of 2020. All of them were 

divided into 10 groups, with 5-6 students per 

group, and group practice was performed with 

one group per week from April 20 to June 30, 

2020.

The practice training course was conducted in 

the same way as in the precious study13) as 

follows. On the first day, self-study guidelines 

were provided to students. Educational materials 

were distributed and the UMC's online 

pharmacovigilance training course16) was 

administered to students for self-learning. These 

online and offline self-learning materials covered 

introduction to pharmacovigilance, the history and 

current status of domestic and international 

pharmacovigilance system, signal detection and 

causality assessment, statistical reasoning from 

ADR database analysis. In addition, 5-6 cases of 

actual AEs were provided to students, and they 

were given the assignment to self-review the 

cases, assess the causality, and fill out the AE 

case report form of the Korea Institute of Drug 

Safety & Risk Management (KIDS) for healthcare 

professionals. For this task, the author collected 

AEs involved in herbal and traditional medicine 

through academic papers, newspaper articles, and 

court precedents. On the second day, after 

checking the assignments and understanding 

students' learning level in terms of the basic 

concept of pharmacovigilance and SR, free 

discussion was conducted on the assignments. On 

the third day, students were asked to revise the 

results of the causality assessment and AE case 

report form of each case, reflecting the results of 

the previous day's discussion. Furthermore, 

students who had actually experienced or 

witnessed AEs were asked to report them to the 

KIDS.

4. Survey

A total of three surveys were conducted prior 

to education, after education, and at the final 

assessment. The pre-education survey was 

performed one week before students began the 

class, the post-education survey was performed 

within one week after the end of the class, and 

the final survey was performed in the last week 

of October 2020. Since the date of the practice 

training course for each group was different, the 

period from the end of the course to the final 

survey ranged from approximately 4 to 6 months.

5. Data analysis

The responses from the submitted questionnaires 

were entered by the author into an Excel 

spreadsheet and analyzed with SPSS (IBM SPSS 

Statistics 25). The response rate and characteristics 

of respondents were identified through descriptive 

statistics. The change in response rate at each 

time point was statistically tested.
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Knowledge level was evaluated with a total of 

10 points by assigning 1 point per question, and 

the distribution of the total score and the change 

in the average total score for each time point 

were compared. Considering that the average 

knowledge score on the post-education survey 

was 6.7 out of 10 points in the previous study,13) 

a student who scored 7 or more points was 

considered to have attained knowledge achievement 

(knowledge achiever), and the percentage of 

achievers at each time point was compared. The 

rate of correct answers for each question was 

checked. A pattern of change in the number of 

questions with a correct answer rate of more than 

90% or less than 50% was observed. In the case 

of questions 6-7, which allowed for respondents 

to choose multiple options, the rate of choice per 

option was also investigated.

The level of attitudes and perceptions were 

evaluated by substituting the Likert scale as a 

score (from 1 to 5 out of 5 points). A case in 

which a respondent of selected the expected 

option (option number 4 or 5) for each question 

was regarded as positive, and the percentage of 

the positive respondents who chose the expected 

option was calculated.

Continuous variables were presented as the 

mean (standard deviation), and repeated-measures 

analysis of variance (RMANOVA) was performed 

to test for differences according to the survey 

time point. Dichotomous variables were presented 

as a percentage, and Cochran's Q test was 

performed to confirm the difference in percentage 

according to the time point. When RMANOVA or 

Cochran's Q test showed significant differences, 

post hoc comparisons using Bonferroni correction 

or McNemar’s test were performed. The statistical 

significance level was set to 0.05. However, in 

the Bonferroni correction, the significance level 

was determined according to the number of tests. 

The free-response question was analyzed using 

the thematic analysis method.17) Reading the 

respondents' answers repeatedly, we coded them 

and categorized the codes according to concepts. 

Through this process, the main themes were 

derived by incorporating similar answers or 

common concepts. If necessary, the themes were 

divided into parent themes and subthemes.

Results

1. Response rate and respondent 

characteristics

Of the 57 students who received the 

pharmacovigilance training course, 56, 53, and 38 

students submitted the questionnaires prior to 

education, after education, and in the final survey, 

respectively (Figure 1). Therefore, the response 

rate was 98.2% prior to pre-education, 93.0% 

after education, and 66.7% in the final survey, 

and there was a significant difference in response 

rate according to the time point (p<0.001). A post 

hoc comparison showed a significant difference in 

response rate between the pre- and post-education 

surveys and between the pre-education and final 

surveys (p<0.001, either case) (Appendix A).

The age of the 38 students who completed all 

three surveys was distributed between 24 and 35 

years old, and the average age was 26 (2.1) years 

old. The numbers of men and women were 25 

and 13, respectively, with male-to-female ratio of 

approximately 7:3.
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Seven students answered that they had 

experienced or witnessed AEs in the past, but 

none of them had reported these AEs to the 

agency in charge. The reasons for non-reporting 

were as follows: not being aware of the existence 

of an SR system (n=3), not knowing where to 

report AEs (n=3), not thinking that AEs need to 

be reported (n=3), thinking that there was a lack 

of clinical knowledge (n=3), and not being certain 

about causality (n=1).

2. Knowledge level

The average score of the knowledge test of the 

38 students rose from 5.47 (2.140) points to 6.61 

(1.001) points after education, and the final score 

was 6.61 (1.220) points. There was a significant 

difference in the total score of the knowledge test 

according to the time point (p<0.001). The post 

hoc comparison showed that there were significant 

differences between the pre- and post-education 

surveys (p=0.003) and the pre-education and final 

surveys (p=0.003). No significant difference was 

found between the post-education and final 

surveys (Table 1).

The knowledge scores of respondents ranged 

from 0 to 10 in the pre-education survey, and 

their distribution was narrowed to 4-8 points, and 

expanded again to 3-9 points in the final tests 

(Figure 2). The mode increased from 6 points (8 

students) prior to education to 7 points (20 

students) after education, and then decreased 

again to 6 points (15 students) in the final survey 

(Figure 2).

The number of students with knowledge 

achievement increased more than twofold, from 

12 (31.6%) to 25 (65.9%) after education, and 

then decreased again to 19 (50.0%) in the final 

survey (Figure 3). There was a significant difference 

in the percentage of knowledge achievers according 

to time points (p<0.003). Post hoc comparisons 

showed that there was a significant difference in 

the percentage of achievers before and 

immediately after education (p<0.001) but no 

difference in terms of other comparisons (Figure 

3).

In the analysis of the rate of correct answers 

for each question, a pattern of increasing after 

education compared to the baseline and then 

decreasing in the final test was observed for most 

questions (Figure 4, Appendix B). In particular, in 

the case of the question asking about the range of 

Fig. 1. Flow chart of the study
Pre-education survey was performed one week before the class, 
post-education survey was performed within one week after the 
end of the class, and the final survey was performed 4-6 months 
after the class.
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spontaneous reporters (question 6), the rate of 

correct answers significantly increased after 

education (50%) compared to the pre-education 

test (18%) (p=0.001, post hoc p<0.001). In addition, 

for the question asking about the definition of 

ADR (question 3), the rate in the final test (55%) 

significantly decreased compared to that in the 

post-education test (79%) (p=0.014, post-hoc 

p=0.012) (Figure 4). A similar trend was also 

found in regard to the answers to question 5, 

which asked the existence and role of the UMC 

(p<0.001), showing that the rate of correct 

Table 1. Survey results on the knowledge, attitudes, and perceptions on pharmacovigilance and spontaneous reporting

Category Pre-edu Post-edu Final P-value

Knowledge 5.47 (2.140)a,b 6.61 (1.001)a 6.61 (1.220)b <0.001

Attitudes Q1 2.63 (1.025)a,b 4.58 (0.826)a 3.92 (1.171)b <0.001

Q2 2.08 (1.050)a,b 4.74 (0.446)a 4.40 (0.755)b <0.001

Q3 4.58 (0.683) 4.90 (0.311) 4.63 (0.633) 0.061

Perceptions Q1 4.71 (0.565) 4.97 (0.162) 4.74 (0.724) 0.092

Q2 4.84 (0.594) 4.82 (0.692) 4.95 (0.226) 0.525

Q3 4.11 (1.158)a 4.66 (0.627)a 4.66 (0.627) 0.011

Q4 – – 4.61 (0.595) –
Knowledge is presented as the average of the total score (from 0 to 10 points) with the standard deviation in the parentheses. Attitudes and perceptions 
are presented as the average of the score for each question (from 1 to 5 points, 1: strongly disagree, 2: disagree, 3: no idea, 4: agree, and 5: 
strongly agree) with the standard deviation in parentheses. The p-value was calculated by repeated-measures analysis of variance. Superscripts (a, 
b) refer to groups with significant differences as a result of the post-hoc test using the Bonferroni correction.
Pre-edu, pre-education survey performed one week before the class; Post-edu, post-education survey performed within one week after the end 
of the class; Final, final survey performed 4-6 months after the class.
Attitude-related questions: Q1. I can evaluate the causal relationship between adverse events and suspected drugs, Q2. I know how to report adverse 
events to the agency in charge, and Q3. I will report adverse events, if I experience or witness them in the future.
Perception-related questions: Q1. The role of doctors of Korean medicine is important in pharmacovigilance and spontaneous reporting, Q2. Doctors 
of Korean medicine need to report adverse events to the agency in charge, Q3. Pharmacovigilance practice training courses should be included in 
the curriculums of Korean medicine colleges, and Q4. Doctors of Korean medicine need to be regularly educated in pharmacovigilance after graduation.

Fig. 2. Distribution of the total scores of the knowledge test
Pre-edu, pre-education survey performed one week before the class; Post-edu, post-education survey performed within one week after the 
end of the class; Final, final survey performed 4-6 months after the class.
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answers increased from 32% to 76% after 

education and then decreased to 61% in the final 

survey. The increase between pre- and 

post-education surveys (p<0.001) and pre-education 

and final surveys (p=0.003) was significant, but 

the decrease between post-education and final 

tests was not statistically significant (Figure 4). In 

the case of question 4, which asked about the 

concept of SR, the rate of correct answers 

increased from 68% to 100% after education, and 

this effect was maintained until the final survey 

(Figure 4). This change was statistically significant 

(p<0.001 either in Cochran's Q test or post hoc 

comparison) (Figure 4, Appendix B).

Conversely, the rate of correct answers to the 

7th and 10th questions asking about the range of 

drugs subject to SR and the agency in charge 

gradually increased over time (5, 8, and 35% for 

question 7 and 71, 82, and 84% for question 10). 

However, in these questions, the change 

according to the time point was not statistically 

significant (Figure 4, Appendix B).

The number of the questions with a correct 

answer rate of 90% or more also changed to a 

similar pattern as that mentioned above. It 

increased from 0 to 3 questions (questions 2, 4, 

and 8) and then decreased to 2 questions 

(questions 4 and 8) in the final survey (Figure 4, 

Appendix B). In contrast, questions with a correct 

answer rate of less than 50% showed a different 

pattern, decreasing from 3 questions (questions 

5-7) to 1 question (question 7) and then increasing 

again to 2 questions (questions 6 and 7) (Figure 

4, Appendix B).

Questions 6 and 7, which had the lowest 

correct answer rates in the post-education and 

Fig. 3. Percentage of positive responders to the questions on knowledge, attitudes, and perceptions
Pre-edu, pre-education survey performed one week before the class; Post-edu, post-education survey performed within one week after the 
end of the class; Final, final survey performed 4-6 months after the class.
CA, causality assessment; SR, spontaneous reporting; AE, adverse event; DKM, doctor of Korean medicine; PV, pharmacovigilance; KM, Korean 
medicine
Statistical significance (*P<0.05) was calculated using Cochrane's Q test with post-hoc McNemar's test.
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final tests, were multiple-choice questions (Figure 

4, Appendix B). Among the answer choices for 

question 6, asking who can become a reporter of 

the SR system, doctors (medical doctors, doctors 

of Korean medicine, and dentists) had a high 

selection rate of approximately 90% in the 

pre-education test. After education, 100% of 

respondents made the selection, and it was 

maintained at approximately 90%, even at the 

time of the final test. There was no significant 

difference in selection rate according to the time 

point (Table 2). The selection rate for pharmacists, 

Korean Oriental pharmacists, nurses, and patient 

caregivers increased significantly after education. 

It was then decreased in the final test, and the 

difference between the pre-education and final 

tests was not statistically significant (Table 2). 

The changing pattern according to the time point 

for the option of being reportable by the patient 

also showed similar patterns to those of other 

options. However, in this case, the selection rate 

in the post-education and final tests remained 

significantly higher than that in the pre-education 

test (Table 2).

Question 7 was about the category of drugs 

subject to SR. Among the answer choices for this 

question, the selection rate of over-the-count 

drugs, prescription drugs, and raw materials for 

herbal medicine increased significantly after 

education. However, it decreased in the final 

survey, so there was no significant difference 

compared to the pre-education test. In addition, 

there was no significant change in the selection 

rate of vaccines, biological drugs, pharmaceutical 

herbal medicine, or herbal formulas prepared in 

Korean medicine clinics, which showed no 

significant change after education. In particular, 

the selection rate for herbal formulas that are not 

Fig. 4. Percentage of correct answers in the knowledge test
Pre-edu, pre-education survey performed one week before the class; Post-edu, post-education survey performed within one week after the 
end of the class; Final, final survey performed 4-6 months after the class.
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included in the SR system of the current domestic 

pharmacovigilance system of Korea did not show 

a statistically significant difference, but rather, the 

selection rate gradually increased over time 

(Table 2).

3. Attitude level

Table 1 summarizes the average scores for the 

questions on the 38 respondents’ attitudes toward 

pharmacovigilance and SR. Confidence in 

causality assessment was low, with at an average 

score of 2.63 (1.025) points at first, but increased 

to 4.58 (0.826) after education. The final score 

decreased to 3.92 (1.171). This change in the 

scores according to the time point was 

statistically significant (p<0.001). As a result of 

the post hoc test, the differences between 

pre-education and post-education scores and 

between pre-education and final scores were 

significant (p<0.001, either case). Conversely, the 

difference between the pre-education and final 

surveys was not significant (Table 1). 

The percentage of respondents who chose 

positive options in regard to their confidence in 

causality assessment increased from 18% to 92% 

after education, and then decreased to 66% in the 

final survey. There was a statistically significant 

difference (p<0.001). Post hoc tests showed 

significant differences at every time point, 

including pre-education and post-education tests 

Table 2. Selection rate per each answer choice for questions 6 and 7 of the knowledge test

Question No Option No Pre-edu Post-edu Final. P-value

6

MD 92 100 95 0.174

DKM 89 100 95 0.050

Dentist 89 100 89 0.069

Pharmacist 55a 84a 82 0.006

KO pharmacist 34a 66a 53 0.009

Nurse 42a 71a 50 0.018

Patient 32a,b 71a 55b <0.001

Patient’s caregiver 21a 61a 45 <0.001

No idea 3 0 3 0.607

7

OTC drugs 58a 84a 79 0.015

Prescription drugs 50a 79a 76 0.005

Vaccine 39 55 66 0.054

Biopharmaceuticals 45 61 61 0.223

Pharmaceutical HM 42 61 55 0.128

HF prepared at KM clinics 32 39 47 0.259

Raw materials of HM 42a 68a 71 0.010

No idea 37 16 18 0.035

The values are presented as %, and p-values were calculated by Cochran’s Q test. Superscripts refer to groups with significant differences 
as a result of the post hoc comparison using McNemar’s test.
Pre-edu, pre-education survey performed one week before the class; Post-edu, post-education survey performed within one week after the 
end of the class; Final, final survey performed 4-6 months after the class.
MD, medical doctor; DKM, doctor of Korean medicine; KO pharmacist, Korean Oriental pharmacist; OTC, over-the-count; HM, herbal medicine; 
HF, herbal formula; and KM, Korean medicine
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(p<0.001), pre-education and final tests (p<0.001), 

and post-education and final tests (p=0.006) 

(Figure 3).

The pattern of the change in confidence in SR 

was similar to that of the changes in confidence 

in causality assessment, increasing from 2.08 

(1.050) points to 4.74 (0.446) points and then 

decreasing to 4.40 (0.755) points in the final 

survey. The difference in scores according to the 

time point was statistically significant (p<0.001). 

In the post hoc comparison, there was a 

significant difference in scores between the pre- 

and post-education tests and between the 

pre-education and final tests (p<0.001). The 

difference between the post-education and final 

tests was not statistically significant (Table 1). 

The percentage of positive respondents for this 

question increased from 13% to 100% after 

education, and then decreased to 84% in the final 

survey. Positive respondents had statistically 

significant changes at each time point (p<0.001). 

As a result of the post hoc test, the changes prior 

to and after education were significant (p<0.001), 

while the difference between the post-education 

and final survey tests was not significant (Figure. 

3).

The scores for willingness to report AEs showed 

a similar change pattern to that of the confidence 

scores for the first two questions, increasing from 

4.58 (0.683) points to 4.90 (0.311) points and 

then decreasing to 4.63 (0.633) points. The 

degree of willingness was already very high prior 

to education, and therefore, the difference in 

scores after education and in the final survey in 

comparison to the baseline was not statistically 

significant (p=0.061, Table 1). The percentage of 

respondents who had a positive intention to report 

AEs was as high as 89% prior to education, 

which increased to 100% and then decreased 

slightly to 92% in the final survey. There was no 

significant difference in the percentage of positive 

respondents at each time point (Figure 3).

4. Perception level

Table 1 summarizes the average scores for the 

questions on the perceptions of pharmacovigilance 

and SR of the 38 participants who completed the 

three surveys. The degree of agreement with the 

question on the importance of the role of Korean 

doctors in SR was high at 4.71 (0.565) points in 

the pre-education survey. After education, this 

figure rose to 4.97 (0.162) points, and then, it 

decreased to 4.74 (0.724) points in the final 

survey (Table 1). The percentage of respondents 

who agreed with this question also rose from 

95% to 100% after education and then slightly 

decreased to 98% in the final survey (Figure 3).

The degree of agreement with the question on 

whether SR is the duty of Korean medicine 

doctors changed slightly from 4.84 (0.594) points 

prior to education, 4.82 (0.692) points after 

education, and 4.95 (0.226) points in the final 

survey (Table 1). The percentage of respondents 

who agreed with this question rose from 95% to 

97% after education and further rose to 100% in 

the final survey (Figure 3).

The degree of agreement with the necessity of 

pharmacovigilance training courses within the 

curriculum of the Korean medicine colleges 

increased from 4.11 (1.158) points to 4.66 (0.627) 

points after education and remained at 4.66 

(0.627) points until the final survey (Table 1). 
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The percentage of respondents who agreed with 

this question increased from 82% to 97% and 

then decreased to 92% in the final survey (Figure 

3).

Among the average scores and the percentage 

of positive respondents to the above three 

questions, no statistically significant difference 

among the scores and response rates according to 

the time points was found (Table 1, Figure 3).

In the case of the question on the necessity of 

regular and continuous education on pharmacovigilance 

for doctors of Korean medicine after education, 

the average score was high at 4.61 (0.595) points. 

The positive response rate was also high at 94.7% 

(Table 1).

5. Opinions provided in the free-response 

question

Twenty-five students submitted answers to the 

free-response question included in the post 

-education questionnaire, and the response rate 

was 43.9% of those who completed all surveys. 

The answers provided to this question were 

divided into two major themes, including their 

impression or suggestions for this training course 

and their opinions on improving the current 

domestic pharmacovigilance system for herbal 

and traditional medicine (Table 3).

1) Opinions on this training course

The most frequent answer was that this course 

was helpful (n=6). Students responded that this 

course was useful and impressive ("It was useful 

to be able to analyze the causal relationship for 

various real cases", and "It appears that the work 

of writing AE report forms will be memorable for 

a very long time") and that it was an opportunity 

to prepare practical countermeasures for safe drug 

use in clinical practice after graduation ("I 

learned what to do when faced with ADRs during 

Table 3. Themes derived from the free-response survey

Category Theme Subtheme

Comments on the 
course

Impression Informative course (n=6)

Essential course (n=5)

Attitudes Will actively report AEs (n=2)

Significance of the course Expected to contribute to securing the basis for the safe use of HM (n=3)

Suggestions for course 
improvement

Need to increase the number of clinical cases (n=1)

Need to provide postreporting verification process and identify how to use the 
accumulated data (n=1)

Comments on the 
PV system

Activation of education and 
promotion

Need to activate the education and promotion of the system (n=2)

Expectation Expected that reports of HM-related AEs and PV will be activated (n=3)

Suggestions for improving the 
PV system for HM

Need to expand the coverage of PV to include the HM in circulation (n=3)

Need to establish a complete charge department for PV for HM (n=1)

Need to reform the reporting system to be more HM friendly (n=2)

Need to establish and HM toxicity data base (n=1)

Need to provide more detailed information on ingredients by supplementing 
the HM label (n=1)
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clinical practice").

It was also suggested that this course is a 

necessary curriculum (n=5) ("I think it is 

something we must know as doctors of Korean 

medicine", and "As healthcare professionals... it is 

something that we should understand well, but 

education on this theme has not been well done. 

However, I was very happy to learn through this 

course, and it was very helpful").

Regarding the impact of this course, two 

students expressed their willingness to actively 

participate in SR ("I felt an urgent need to 

actively participate in SR", and "When I see AEs 

in the future, I will report them").

They also demonstrated an expectation that this 

kind of training course will contribute to the safe 

use of herbal and traditional medicine based on 

the establishment of a basis for the safety evidence 

(n=3) ("Many data need to be accumulated for 

evidence-based analysis or the safety of herbal 

and traditional medicine", and "For the safe use 

and preparation of the basis for the safety of 

herbal and traditional medicine, we need to learn 

this content and should be actively involved in 

SR").

In addition, there were also suggestions for 

improving the course. Opinions related to the 

necessity of expanding AE cases ("More cases 

need to be covered in the course") and adding 

guidance on the steps after the process practiced 

in this course, that is, the process of verifying the 

reported cases and how to use the accumulated 

data ("I wonder how the cases are verified after 

SR and how to use the accumulated data").

2) Opinions on the current domestic 

pharmacovigilance system

Students expressed that the education and 

promotion of this system need to be increased 

(n=2) ("I did not know about this system before 

this course. More promotion is required", and "It 

seems that education about this system has not 

been sufficient. It would be nice for the lower 

grades and general people to be educated about 

this system"). They also said that this kind of 

education and promotion will stimulate more 

people to participate in SR in the future (n=3).

However, some students answered that the 

current system needs to be reformed in terms of 

herbal and traditional medicine. First, opinions 

that the range of pharmacovigilance should be 

expanded to include all currently circulated herbal 

and traditional medicine were raised (n=3) ("More 

kinds of herbal medicine including decoctions 

prepared by doctors of Korean medicine should 

be included in the pharmacovigilance system", 

and "I think that it can be a greater help to the 

health of the people if safety data were provided 

on more kinds of herbal and traditional medicine 

widely used in Korea, including drugs prepared 

by individual doctors of Korean medicine as well 

as pharmaceuticals"). Second, there were also 

proposals to make the reporting system more 

friendly to herbal and traditional medicine (n=2) 

("It was more difficult to report herbal medicines 

than conventional drugs", and "It will be easier to 

report AEs if the autonomic ingredient completion 

function is provided when filling out the herbal 

prescription"). In addition, opinions on securing a 

separate department in charge of the pharmacovigilance 

of herbal and traditional medicine, establishing a 

toxicity database of herbal and traditional 

(488)



A survey on the impact of a pharmacovigilance practice training course for future doctors of Korean medicine on their knowledge, attitudes, and perception

http://dx.doi.org/10.13048/jkm.21037 53

medicine, and providing information in detail on 

prescribed herbal and traditional medicine were 

also be proposed.

Discussion

This is a summary of the results from three 

surveys conducted prior to education, after 

education, and in the final assessment to evaluate 

the impact of a practice training course on 

pharmacovigilance and SR for senior students of 

a Korean medicine college. The author reported 

the results from conducting the same curriculum 

one year prior to this study and evaluating its 

impact. Rather than traditional lecture-oriented 

theoretical course, we designed a practical course 

focusing on the core competencies required of 

healthcare professionals in the clinical field 6). 

Students were provided with experiences reviewing 

actual cases of AEs involved in herbal and 

traditional medicine, conducting causality assessment, 

and filling out the AE case report form of the 

KIDS for healthcare professionals. A previous 

study13) showed the possibility that this training 

course can positively change students' knowledge, 

attitudes, and self-efficacy. In particular, students 

answered that the practical experience they gained 

from this course was impressive and helpful. 

Similar findings were observed in this current 

study, which was designed by supplementing 

some of the limitations found in the previous 

study13).

The response rates of the pre-education, 

post-education, and final surveys were 98.2, 93.0, 

and 66.7%, respectively, showing a pattern of 

decreasing over time, similar to those of the 

previous study (97 and 65%)13). Finally, in this 

study, only 38 students remained in the final 

analysis group, which is a rather small sample 

size. However, the general characteristics of this 

final analysis group did not differ much from 

those of the previous study,13) including 97% of 

all trainees. For example, the average age of 

respondents (26 years old) and gender ratio (7:3) 

were similar to those of a previous study (26 

years old and 6:4, respectively)13). In addition, the 

fact that no student had AE reporting experience 

was the same as that in the previous study13). By 

considering the general characteristics of these 

study populations, it is estimated that even though 

the number of the samples in this study was 

relatively small, the sample group was not 

heterogeneous with the population of this study 

(all course trainees).

However, by considering that the response rate 

decreased from almost 100% in the first survey to 

less than 70% in the final survey, the possibility 

that the 38 respondents, the final analysis group, 

showed biased responses cannot be excluded. 

Compared to just before or immediately after the 

course, at the time of the final survey, students' 

interest in pharmacovigilance will have naturally 

declined over time. Additionally, the fact that the 

subjects of this study were senior students of a 

Korean medicine college and that the final survey 

was conducted with less than three months until 

the national examination of doctors of Korean 

medicine might also have contributed to reducing 

the response rate.

In this process, students with much interest in 

pharmacovigilance may have responded more 

positively to the survey until the end than did 
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students with little interest so it cannot be ruled 

out that the results of this study have distorted the 

educational effect more positively than in reality. 

In fact, when calculating the baseline knowledge 

score (data not shown) of all respondents, the 

average was 5.18, 5.23, and 5.47 points in 

students who answered once for the pre-education 

survey; twice, before and right after course; and 

all three times, respectively. The group with more 

frequent survey participation tended to have 

higher knowledge score. Similarly, the average 

knowledge score from the post-education survey 

showed a tendency to increase as well, with 6.45 

and 6.61 points, for students who answered twice 

and three times, respectively. Therefore, we 

cannot rule out the possibility that the 38 students 

in the complete analysis group were students who 

were more interested in pharmacovigilance from 

the beginning and had a high level of knowledge, 

attitudes, and perceptions compared to all 57 

students. 

The average score of the knowledge test in this 

study, like the previous one13), increased after 

education, This study further confirmed that this 

increase was statistically significant, and that the 

increased score was maintained even after several 

months in the final survey. The percentage of 

knowledge achievers increased more than two 

fold after education compared to prior to education, 

but only half of the respondents remained 

achievers in the final survey. This trend also 

appeared in the correct answer rate for each 

question of the knowledge test, showing a pattern 

of increasing after education, and then decreasing 

again in most of the questions. However, 

exceptionally, for the questions concerning the 

role of the UMC and the SR system, the 

percentage of correct answers was clearly 

maintained until the final test.

In terms of attitudes, similar to the previous 

study,13) the subjects of this study also showed 

positive changes after education, but in the final 

survey, these effects were decreased. The pattern 

in which the score that was low at baseline 

increased after education was particularly 

noticeable for the questions about confidence in 

causality assessment and SR. The lack of 

knowledge or confidence in specific skills related 

to pharmacovigilance and SR is not a unique 

characteristic of this study but is common in 

studies among undergraduate students and medical 

experts9,10). Responses regarding the willingness 

to report AEs also showed similar patterns, but 

the differences among the time points was not 

statistically significant. This is presumed to be 

due to the remarkable number of positive 

responses to this question even prior to education.

It is a well-known fact through previous studies 

9,15,18-20) that even though people have a wealth of 

general knowledge about pharmacovigilance and 

have positive attitudes and a high level of 

perceptions about SR, the rate of SR is 

significantly low, especially when they lack 

specific knowledge and confidence in causality 

assessment or SR practices. Participants in this 

study also had positive attitudes toward SR from 

the beginning, but they had a low level of 

knowledge and confidence in the core tasks of 

SR, and none of them had ever reported AEs. 

However, after education, they showed a 

remarkable improvement in their knowledge level 

and confidence in SR practices. The causality 
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assessment and SR of AEs are key activities 

required for healthcare professionals in 

pharmacovigilance and are the main desired 

competencies of a pharmacovigilance curriculum 

for future healthcare professionals5,6,21). Therefore, 

the training course in this study can be said to 

have achieved the core objectives for 

pharmacovigilance practice that are required of 

healthcare professionals.

Although students' self-confidence to assess 

causality and report the ADRs increased, a 

limitation of this study is that there was no 

objective evaluation of whether students' 

performance was truly good at the practical level 

and it was one of the limitations of the previous 

study.13) The ultimate goal of the educational 

intervention of this study was to make students 

identify ADRs accurately and voluntarily report 

them to the agency in charge. One of the best 

way to objectively evaluate students' competency 

for pharmacovigilance practice, it is necessary to 

put students into the pharmacovigilance practice 

field, and their actual competency needs to be 

evaluated by professional staff in charge, such as 

the approach taken by Schutte et al.7) There was 

also a report in Korea that pharmacy students 

who observed the practical work of a preceptor 

through a pharmacovigilance practice course had 

significantly higher SR-related knowledge and 

attitudes than did those who did not, and these 

students were also more likely to actually act on 

SR11). In Korea, the KIDS is in charge of 

pharmacovigilance practice including the 

management of regional drug safety centers, the 

receiving and handling of AE reports and related 

training22). It also operates a next-generation drug 

safety guidance course for students majoring in 

healthcare and in-depth practical training courses 

for pharmacy students23). The KIDS needs to 

expand its main subjects of education to include 

students of Korean medicine colleges, so that 

many experts in pharmacovigilance are produced 

in the field of traditional and herbal medicine in 

Korea. In the process, with the cooperation of the 

KIDS, an objective evaluation of the actual 

practical competency of students majoring in 

Korean medicine can be carried out. In addition, 

regional drug safety centers need to be expanded 

to include more Korean medical institutions. In 

Korea, only one Korean medical hospital has 

been designated as a center specializing in 

pharmaceutical herbal preparations23). It is 

expected that the designation of more number of 

Korean medical institutions as regional centers 

will promote the education and participation of 

not only local doctors of Korean medicine but 

also students in the field.

In this study, the average score for confidence 

in causality assessment and SR increased 

significantly after education and then decreased in 

the final survey, but it was still significantly 

higher than that prior to education. This confirms 

the fact that the effect of this course was 

maintained until approximately 4-6 months after 

the end of the training. Nevertheless, the absolute 

value of the average score and the percentage of 

positive respondents consistently increased but 

then decreased again. In particular, the percentage 

of respondents who showed confidence in the 

causality assessment was significantly decreased 

in the final survey in comparison to post-education 

survey. Considering these findings, it is suggested 
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that re-education is required after approximately 6 

months of initial training to maintain the core 

effect of the training.

However, there is room for reconsideration 

regarding the specific intervals for retraining, 

considering that the timing of the final assessment 

after the completion of the training course 

differed for each group. Students who participated 

in this study and received this practical training 

were divided into 10 groups, with each group 

receiving one week of training in the first half of 

2020. Therefore, the timing of the training 

differed according to their group, so the training 

completion period was distributed between 

mid-April for early cases and the end of June for 

late cases. However, since the final survey was 

collectively conducted in the last week of October 

2020, the follow-up period from the end of the 

training was distributed at least 4 months and at 

most 6 months. Therefore, since the maintenance 

period is judged to be ambiguous between 4 and 

6 months, further study is needed to more 

accurately determine the optimal retraining 

interval. Ultimately, to make Korean medicine 

doctors in clinical field keep participating in SR, 

we suggest that the KIDS and the Association of 

Korean Medicine cooperate to conduct SR 

promotion projects and regular education courses 

using the continuous medical education system 

for license maintenance.

In terms of perceptions, students had a very 

positive perception of the importance of the role 

of doctors of Korean medicine in pharmacovigilance 

and the obligation of these doctors to perform SR 

from the beginning. This positive perception 

tended to maintain a high level continuously, 

without a significant change at each time point. 

There were many positive responses from prior to 

education about the necessity of pharmacovigilance 

practice courses in the curriculum of Korean 

medicine colleges, and this tendency was further 

strengthened even after education. In addition, the 

majority of respondents expressed a high level of 

agreement regarding the necessity of regular and 

continuous pharmacovigilance education for 

doctors of Korean medicine even after graduation.

Regarding the free-response question, students 

answered that this course was useful and 

necessary, especially in the causal assessment of 

actual AEs and the practice of completing AE 

report forms. They suggested that more active 

education and promotion are needed for the 

current pharmacovigilance system in Korea. In 

addition, some students believed that it was 

necessary to expand the scope of pharmacovigilance 

to cover all ranges of herbal and traditional 

medicines in circulation, and that there was a 

need to make the SR system more applicable for 

Korean medicine. The opinion that the current 

pharmacovigilance system, which has a relatively 

small proportion of herbal and traditional 

medicine, needs to be improved has been 

commonly pointed out in previous studies of 

experts in pharmacovigilance24) as well as 

undergraduates13).

Herbal and traditional medicine has received 

less interest than have other fields of conventional 

medicine in the area of pharmacovigilance and its 

education policy. The respondents of this study, 

majoring in Korean traditional medicine, showed 

that they have the potential to participate in 

pharmacovigilance. The greatest significance of 
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this study is that following a previous study13), a 

practical training course was administered that 

satisfied global trends and recommendations, that 

is, focused on the development of the core 

competencies for pharmacovigilance required of 

healthcare professionals in the clinical field5,6,21), 

and confirmed the improvement of relevant 

knowledge and attitudes from new candidate 

participants in pharmacovigilance—undergraduates 

majoring in herbal and traditional medicine at a 

university in Korea.

Nevertheless, it is necessary to interpret the 

results of this study carefully considering the 

several limitations as follows. The sample size 

was small and not a pre-calculated optimal size. 

In addition, the subjects of this study, students 

from only one university, cannot represent all 

Korean medicine students. By including only 

students who participated in all three surveys in 

analysis, the possibility that the positive effect of 

this practice course was overestimated cannot be 

excluded. Only students’ self confidence in core 

skills was investigated, and no objective evaluation 

was made on how accurately they performed 

causal assessment and SR. Finally, this study does 

not show whether the students actually take an 

active role in SR in clinical practice. Therefore, 

although the respondents’ satisfaction with this 

training course was high, we cannot answer to the 

question whether this curriculum is really 

adequate enough to get the students to participate 

in SR after graduation. To answer this, a 

follow-up study monitoring the behaviors of the 

students from this training course after graduation 

is required.

 Conclusions

This study showed that pharmacovigilance 

education for future doctors of Korean medicine 

has a positive impact on their knowledge, attitudes, 

and perceptions. However, a pattern was observed 

in which the positive change, which was significant 

immediately after the training, decreased in part 

in the final survey 4-6 months after the 

completion of the training. Among these findings, 

self-confidence in causality assessment, an action 

directly related to the execution of SR, was 

included. This suggests that pharmacovigilance 

education for undergraduates should not be 

limited to a one-time basis and that re-education 

is necessary approximately 6 months after the 

initial training.

The ultimate goal of the training course in this 

study is to make students active participants in 

SR in the clinical field when becoming doctors of 

Korean medicine. However, considering the 

findings of this study, it is difficult to ensure that 

all of them will actively participate in SR without 

re-education after graduation. A more long-term 

study is required to monitor whether students who 

have received such education actively report AEs 

in the clinical field after graduation. In addition, 

regular and continuous pharmacovigilance 

education for graduates is urgently required.
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