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Background: Knowledge, attitude, and practice of Adverse Drug Reactions (ADRs) and ADRs reporting among healthcare workers were related to the quality and ADRs reporting rate. The aim of this study was to evaluate the effectiveness of the multifaceted interventions on knowledge, attitude, and practice (KAP) of healthcare workers and to compare the proportion of spontaneous ADRs reports at the study center, before and after instituting multifaceted interventions.Methods: A comparative intervention study was conducted among healthcare workers at the hospital. The participants were asked to complete a questionnaire before and after instituting the multifaceted interventions to assess the KAP of ADRs and their reporting. The impact of the multifaceted interventions was assessed by comparing their correct responses to the KAP questions and the proportion of spontaneous ADRs reports before and after the interventions. The pre- and post-intervention scores for KAP questions were compared usingMcNemar test by R Language.Results: 388 healthcare workers completed the study. The proportion of participants qualified for ADRs reporting increased significantly, from 73.5% (pre–intervention) to 99.2% (post–intervention) for knowledge scores, from 70.6% to 91.8% for attitude scores, and from 81.4% to 97.2% for practice scores (p < 0.001). Similarly, the number of spontaneous ADRs reports increased by 31% after 3 months of interventions.Conclusion: Multifaceted interventions instituted at the study center improved the knowledge, attitude, and practice of health workers towards ADRs and spontaneous reporting. It would be beneficial to implement such interventions in other hospitals in Vietnam.Keywords: adverse drug reactions, KAP, healthcare workers, multifaceted interventions, Vietnam
1 INTRODUCTION
Adverse drug reactions (ADRs) are one of the main causes of morbidity and mortality in developed and developing countries (Bouvy et al., 2015; Angamo et al., 2016). Recently, studies reported that 2%–5% of hospital admissions were caused by ADRs (Brandariz-Núñez et al., 2023; Komagamine, 2024), not a significant decrease compared to the last decade (3.6%–6.3%) (Bénard-Laribière et al., 2015; Angamo et al., 2016). ADRs resulted in 197.000 fatalities each year across the Europe (Bouvy et al., 2015). Furthermore, ADRs significantly increased the economic burden on the society. The healthcare cost due to ADRs ranged from 2,851€ to 9,015€ in the in-patient setting, accompanied by a prolonged length of stay. Similar high costs are associated with ADRs among outpatients with a staggering cost of 174€–8,515€ (Formica et al., 2018). Meanwhile, in France, ADRs have remained an economic burden on the healthcare system since 1998 (Bénard-Laribière et al., 2015).
Pharmacovigilance was defined by the World Health Organization (WHO) as the science and actions connected to the identification, assessment, understanding, and prevention of adverse effects or any other medicine-related problem (WHO, 2012). The pharmacovigilance system collected ADRs reports from national members and submitted them to the WHO database and Vigibase. Several approaches were available to detect ADRs, and spontaneous reporting by healthcare workers is considered easy and cost-effective (WHO, 2014).
Vietnam officially became a member of the WHO program for International Drug Monitoring, which significantly marked the beginning of her pharmacovigilance activities in 1999. Ten years later, the National Drug Information and Adverse Drug Reaction Monitoring Centre was established in Hanoi and same was established in another place, Ho Chi Minh City, in 2011 (Nguyen et al., 2018). Under-reporting that is a major problem of spontaneous ADRs reporting globally (Hanafi et al., 2014; Balan, 2021; El-Dahiyat et al., 2023) is currently undermining pharmacovigilance in Vietnam. The number of reports per million population received annually ranged from 177 to 199 (National Drug Information and Adverse Drug Reaction Monitoring Centre in Vietnam, 2021; 2022), which still unmet the WHO recommended rate of 200 (WHO, 2000). Many studies revealed that the knowledge, attitude, and practice of healthcare workers had impacted the quality and the reporting rate of ADRs (Elkalmi et al., 2014; Balan, 2021; Belhekar et al., 2023). Various strategies such as continuous medical education, financial incentives, improving reporting apps, etc., had been implemented in other countries to promote and improve the knowledge, attitude, and practice (KAP) of healthcare workers towards spontaneous ADRs reporting (Fang et al., 2017; Shchory et al., 2020; Parracha et al., 2023). Given the significant impact of these strategies on healthcare workers, such may be implemented in Vietnam as a means of improving spontaneous ADRs reporting. Nhan Dan Gia Dinh Hospital is one of the first hospitals in Vietnam to apply multifaceted intervention methods to improve KAP for healthcare workers. This study aimed to assess the effectiveness of multifaceted interventions by comparing the KAP of doctors, nurses/midwives, and pharmacists before- and after-intervention. The study also compared the number of spontaneous ADRs reported by healthcare workers in the hospital before and after 3 months of following.
2 METHODS
2.1 Study design
This is a prospective questionnaire-based study involving healthcare workers (doctors, nurses, and pharmacists) working at Nhan Dan Gia Dinh Hospital, Ho Chi Minh City, Vietnam. It is also an interventional study requiring an assessment of the knowledge, attitude, and practice of pharmacovigilance by the participants before- and after- implementation of multifaceted educational interventions. Healthcare workers unwilling to participate or who submitted incompletely filled questionnaires were excluded. The study was conducted in three phases: (i) We assessed the baseline KAP of pharmacovigilance of the participants in December 2022, using a questionnaire adapted from previous studies (Ong The Vu, 2014; Tran Thi Lan Anh, 2017; Le, 2020) (ii) In April 2023, we instituted educational intervention program covering all aspects of pharmacovigilance; (iii) In July 2023, participants were re-assessed using the same questionnaire. Comparisons were made to evaluate the pre- and post-test questionnaire as well as to evaluate the indicators of reporting quantity (total number of spontaneous ADRs reports). Ethical approval of this study was obtained from Nhan Dan Gia Dinh Hospital (Approval number 144 NDGD–HDDD) on 8 November 2022.
2.2 Questionnaire
A previously designed questionnaire for the evaluation of the KAP of ADRs and ADRs reporting was adopted and modified (Ong The Vu, 2014; Tran Thi Lan Anh, 2017; Le, 2020). The questionnaire contained four sections. Section 1 collected the demographic characteristics of the participants. Section 2 comprised 14 multi-select multiple-choice questions regarding the knowledge of participants about reporting. Total knowledge scores ranged from 0 to 14, with 1 point for each correct answer and 0 point for the unknown or incorrect answer. Those who scored more than 80% of the total knowledge scores (12 points) were classified as having good knowledge, otherwise having poor knowledge. Section 3 focused on the attitude of reporting using a 3-point Likert scale (2 = “strongly agree,” 1 = “agree,” 0 = “disagree”). This section consisted of 10 items with maximum attitude scores being 20 points. The attitude of the participants was classified as positive and negative based on their total attitude score with the threshold of 16 points (80% of total attitude scores). Section 4 included six multi-select multiple-choice questions regarding the practice of reporting. The correct answer scored 1 point, while the incorrect answer received 0 point. Participants were classified as having good practice if they scored more than 80% of the total practice score (5 points) or poor practice if they scored less than five points. The details of the questionnaire including the correct answer for each question were shown in Supplementary Material 1. Also, we investigated barriers to reporting, factors that discourage participants from reporting, and suggestions to improve reporting.
2.3 Interventions
Multifaceted interventions were utilized that included all aspects of management, education, and reporting tools. In terms of management, the promulgation of guidelines on monitoring adverse drug reactions in health establishments made according to Decision No.29/QD–BYT dated 5 January 2022 of the Ministry of Health was delivered to all participants. For the educational interventions, PowerPoint presentations and short lectures were given by researchers on how to recognize ADRs in patients, actions taken and how ADRs were reported. In addition, some activities such as publishing newsletters or documents on drug safety, scientific meetings, and consultations via various forms (e.g., face-to-face interaction, short message services (SMS), phone, and email) were undertaken. Furthermore, an software–based ADR report collection tool was introduced to all participants.
2.4 Statistical analysis
Data were entered and analyzed using Microsoft Excel and the R language. The result of the demographic characteristics of the participants were shown as frequency and percentage. The McNemar test was used to compare the effect of the interventions on the KAP of the participants before- and after-implementing the multifaceted interventions. The statistical significance level was considered as 0.05 (p < 0.05). For statistical analysis of the attitude section, responses of “strongly agree” and “agree” were pooled into a single category labeled “Yes,” while “disagree” was labeled as “No.” The indicator of reporting quantity was calculated based on the total number of spontaneous ADRs reported by healthcare workers in the hospital pre- and post-intervention (after 3 months of follow-up).
3 RESULTS
3.1 Demographics of the participants
Of the 425 healthcare workers interviewed, 388 (91.3%) only completed all the phases of the study. Table 1 showed the demographic characteristics of the participants. The participants were mostly females (73.7%), nurses/midwives (68.3%), and last trained on ADRs reporting a year ago (51.8%).
TABLE 1 | Demographic characteristics of healthcare workers at Nhan Dan Gia Dinh hospital participated in the study (n = 388).
[image: Table 1]3.2 Comparison of participants’ knowledge of ADRs before- and after-interventions
Responses to the knowledge of the health workers about ADRs were compared before- and after-interventions in Table 2. According to question 1, most of the participants were well-educated about the definition of ADRs before the interventions (93.9% of doctors, 86.8% of nurses/midwives, and 95.1% of pharmacists answered correctly). After the interventions, the number of participants gave the correct responses increased to 100%, 95.1%, and 100% for doctors, nurses/midwives, and pharmacists, respectively. Question 2 was about the possible causes of ADRs, the percentage of correct responses pre-test among doctors, nurses/midwives, and pharmacists was quite low (82.9%; 70.2%; 85.4%, respectively). However, the percentage post-test increased sharply (98.8%, 98,1%, and 100%, respectively). Almost all participants were aware of their responsibility to report ADRs after the interventions, as illustrated in question 3. Question 4, 5, and six were about the reporting time frames for fatal or life-threatening, serious, and non-serious ADRs. The correct response rates for questions about reporting time frames were statistically significant between pre- and post-test (p < 0.05). Question 7, 8, 9, and 13 were used to examine all aspects of ADRs reporting, namely the method used to submit reports, the purpose and type of ADRs that need to be reported, as well as the required information that should be included in the report. As shown in Table 2, there was a positive trend in correct response rates after interventions among three groups of participants. As illustrated in question 10, knowledge of where to keep the ADRs report was 100% in both the pre- and post-test. In terms of the management process in question 11, 12, and 14, the percentage of participants informed of this information increased obviously after the interventions, especially for doctors and nurses/midwives. In general, there was a statistically significant improvement in the overall level of good knowledge from 73.5% to 99.2% after the interventions (p < 0.001) (Table 5).
TABLE 2 | Comparison of knowledge about ADRs and ADRs reporting pre- and post-test among participants.
[image: Table 2]3.3 Comparison of participants’ attitude of ADRs reporting before- and after-interventions
To assess the attitude of participants toward ADRs reporting, 10 questions were designed using a 3-point Likert scale (Table 3). Almost all responders showed a positive attitude when considering the risk of ADRs during treatment (100% agreed and totally agreed before- and after-interventions). Only a small proportion of doctors (1.2%) and nurses/midwives (0.8%) disagreed to determine the seriousness of ADRs. Determining the seriousness of ADRs was important in order to suggest appropriate treatment. Also, 2.3% of nurses/midwives did not update their knowledge and expertise about ADRs reporting. Fortunately, all understood the importance of categorizing ADRs and acquired knowledge and expertise about ADRs reporting after the intervention (100% agreed and totally agreed). Nearly 10% of nurses/midwives disagreed that information on ADRs has an impact on the regiments during the treatment of patients before the interventions. After the interventions, all of the responders believed in that. Additionally, the percentage of responders disagreed that healthcare workers should consult with colleagues about the causal relationship between a drug and a drug interaction as well as share experiences about ADR reporting decreased to zero after the intervention. Similarly, the number of participants agreed that reporting ADRs is a professional obligation increased to 100% after the interventions (from 100%, 97.4%, 100% to 100%, 100%, 100% for doctors, nurses/midwives, and pharmacists, respectively). Overall, the rate of participants who had a positive attitude changed significantly before and after exposure to the interventions (p < 0.001) (Table 5).
TABLE 3 | Comparison of attitude about ADRs and ADRs reporting pre- and post-test among participants.
[image: Table 3]3.4 Comparison of participants’ practice of ADRs reporting before- and after-interventions
A total of six questions were used to seek information on the practice of ADRs reporting. Before the interventions, the proportion of the participants who had good practice in managing ADRs ranged from 87.8%–92.7%. This number increased to 97.0%–100% after the interventions. A significant number of participants reported not only serious ADRs but other ADRs as well (85.3%–92.7%). However, after the interventions, the percentage of correct responses was statistically significant only among the doctors and nurses/midwives groups (p = 0.023; p < 0.001, respectively). Interestingly, 100% of pharmacists complied with the ADRs reporting time frames in both pre- and post-test, while there was a significantly difference in the number of doctors and nurses/midwives in following the time frames before- and after-interventions. Regarding the information required for an ADRs report, only a small percentage of doctors and nurses/midwives fully filled necessary information (43.9% and 51.7%, respectively) whereas the rate of pharmacists was higher (90.2%) before the interventions. After the interventions, the rate increased dramatically among doctors and nurses/midwives (87.8%, p < 0.001 and 84.9%, p < 0.001, respectively). Almost 100% of the participants were able to obtain and send the ADRs reports to the responsible units (Table 4). In general, the percentage of participants who had good practice in ADRs reporting before the interventions was found to be 81.4%. The interventions produced a significant increase in practice skills with rise to 97.2% (p < 0.001) (Table 5).
TABLE 4 | Comparison of practice about ADRs and ADRs reporting pre- and post-test among participants.
[image: Table 4]TABLE 5 | The percentage of participants qualified for KAP of ADRs and ADRs reporting (n = 388).
[image: Table 5]3.5 Barriers to reporting ADRs
Our study also investigated barriers that discouraging participants from reporting ADRs (Figure 1). Prior to the interventions, healthcare workers reported substantial difficulties in reporting ADRs, especially in identifying suspected drugs (94.1%), accessing medical records (96.7%), and determining the severity level of reactions (95.4%). However, the multifaceted interventions led to vastly improvements in reducing these barriers across all professional status (decreased to 68.0%, 41.0%, and 68.3% respectively). The most significant improvements were seen in doctors and nurses/midwives. Pharmacists also showed considerable improvements though they had lower baseline of difficulties. Notably, their clinical knowledge gap narrowed the most after-intervention (only 2.4%). For doctors, 98.8% reported difficulty in identifying suspected drugs, which dropped to 63.4% after-interventions. Barriers in accessing medical records decreased significantly from 90.3% to 24.7%. Before-intervention, 84.2% found assessing the severity level of reactions difficult, and after-intervention, 57.3% still struggled. In terms of clinical knowledge, the data showed a 17.1% improvement. For nurses/midwives, the interventions also benefit these subjects that these barriers improved from 25.6% (difficulty in identifying suspected drugs) to 53.6% (difficulty in identifying the severity level of reactions).
[image: Figure 1]FIGURE 1 | Barriers to ADRs reporting.
3.6 Factors discouraging participants from reporting ADRs
The participants were surveyed about factors that prevented them from reporting an ADRs. Two main factors that discouraged doctors from reporting ADRs include not seeing the benefit of reporting ADRs (98.8%), and lack of time (98.8%). A similar number of nurses/midwives also claimed the same reasons as of doctors (98.5%). However, some pharmacists stated that incentives were a factor that encouraged them to report ADRs (48.8%). The number of participants experiencing discouraging factors tended to decrease significantly after the interventions. Specifically, the issue of timing was notably improved, as the proportion of participants reporting this problem was reduced by half in the post-test compared to the pre-test (Figure 2).
[image: Figure 2]FIGURE 2 | Factors that discourage participants from reporting.
3.7 Suggestions on how to improve number and quality of ADRs reports
Participants were asked to recommend solutions to improve the numbers and quality of ADRs reports. Almost all the doctors and nurses/midwives preferred to be trained and updated on ADRs monitoring and reporting. Additionally, the collaboration of healthcare workers in ADR reporting was also highlighted as an important recommendation. Other recommendations to improve ADRs reports were shown in Figure 3.
[image: Figure 3]FIGURE 3 | Suggestions to improve numbers and quality of ADRs reports.
3.8 Comparison of spontaneous ADRs reports before and after interventions
Three months before the interventions, a total of 93 ADRs were submitted to the ADRs monitoring center with a mean of 31 ADRs per month. After 3 months of interventions, the total number of ADRs increased to 122 with a mean of 41 ADRs per month. Notably, 50 ADRs were reported in the third month following the intervention. Overall, the quantity of ADRs has increased by 31% after the interventions. A detailed overview of the reporting rates before and after interventions was illustrated in Figure 4.
[image: Figure 4]FIGURE 4 | Number of spontaneous ADRs reported before and after 3 months of interventions at Nhan Dan Gia Dinh Hospital from 12th 2022 to 7th 2023.
4 DISCUSSION
This study evaluated the effect of multifaceted interventions in improving the KAP of doctors, nurses/midwives, and pharmacists, as well as the number of ADRs. Several studies have reported the KAP of healthcare workers towards ADRs and ADRs reporting in Vietnam (Le et al., 2020; Nguyen-Thi et al., 2022; Tran et al., 2023). To the best of our knowledge, this was the first study in Vietnam to implement multifaceted interventions, including delivering guidelines to participants, educational interventions, scientific meetings, consultations, and introducing new online reporting tools. After the interventions, more than 90% of doctors, nurses/midwives, and pharmacists were able to provide the correct responses (Table 2). For the question on types of ADRs that need to be reported during the pre-test, the proportion of participants were of the opinion that all ADRs should be reported was 87.4%. Meanwhile, in Saudi Arabia, the percentage of healthcare professionals reported ADRs to both old and new drugs was the highest (95%) (AlShammari and Almoshen, 2018). The belief that ADRs should be reported for new drugs is a misconception that needs to be clarified in educational materials. The healthcare workers could give the correct to this question increased from approximately 90%–100% after the intervention (Table 2). The study of Genesan also observed the same trend by executing the intervention (Ganesan et al., 2017).
We also observed differences in the rate of knowledge-based correct responses between three groups of participants before the interventions. Among doctors, nurses/midwives and pharmacists, pharmacists had a good level of knowledge about ADRs and ADRs reporting. The results of this study were found to be similar to previous research (Li et al., 2004; Al Rabayah et al., 2019; Shrestha et al., 2020). A previous study showed that a significant factor associated with the knowledge of healthcare workers on ADRs reporting was professional status (Alemu and Biru, 2019). In detail, nurses and physicians were less likely to have adequate knowledge compared to pharmacy professionals (p < 0.05). This could be explained that the curriculums in pharmacovigilance, ADRs and ADRs reporting in universities were inadequately covered in medical training programs in Vietnam (Nguyen-Thi et al., 2022).
Some studies described that good knowledge of ADRs could translate into positive attitude and better rates of reporting (Shchory et al., 2020). After the introduction of the interventions, the attitude of healthcare workers improved. This finding was almost similar to other studies (Ganesan et al., 2017; Shrestha et al., 2020). 100% of doctors, nurses/midwives, and pharmacists accepted that reporting of ADRs was their professional obligation, similar to several studies (Ganesan et al., 2017; AlShammari and Almoshen, 2018; Alshabi et al., 2022) whereas a small proportion of nurses/midwives (2.6%) in pre-test thought that it was the responsibility of doctors and pharmacists, not of them. As obligation was a motive for reporting ADRs (Shchory et al., 2020), the data of our study supported the need to launch a training program to increase the reporting rate.
The interventions also significantly increased the practice of participants, as 98.8% of doctors, 97.4% of nurses/midwives, and 100% of pharmacists reported ADRs immediately when reactions occurred or depending on the severity level of reactions than pre-test (91.5%, 80.8%, and 100% respectively) and very few participants reported at any convenience time. Among all participants surveyed before the interventions, nurses/midwives had the least positive attitude toward ADRs and ADRs reporting, indicating the need for training in this group because nurses provide patient care as well as pay close attention to every detail of patient’s treatment (Tran et al., 2023). The effect of the interventions can be seen in the increase in the number of spontaneous ADRs reports 1 year after the follow-up.
The top barriers to ADRs reporting that doctors, nurses/midwives, and pharmacists pointed out after interventions were the difficulty in identifying suspected drugs and the severity level of reactions. These barriers were also popular reasons that prevented healthcare workers from reporting in previous studies (Hu et al., 2022; Nguyen-Thi et al., 2022). Lacking clinical knowledge could be translated into under-reporting (Kalikar et al., 2020), however these issues were addressed in the interventions, resulting in the number of concerned healthcare workers decreasing sharply in our study as well as few cited no drawbacks in ADRs reporting. These results clearly demonstrated the effort and effect of researchers in training and clarifying the process of reporting.
Under-reporting of ADRs was a major problem in some countries (Ahmad et al., 2013; Agarwal et al., 2013; Hallit et al., 2019). Our study discussed the factors that discourage the reporting of ADRs. “Cannot see the benefit of reporting ADRs,” “Lack of time,” and “Do not have incentives for reporting ADRs” appeared to be the main underlying factors. These factors in our study were also reported in another study in Vietnam (Nguyen-Thi et al., 2022) and other countries (Shrestha et al., 2020; Alshabi et al., 2022). There were several causes of ADRs under-reporting were reported, namely difficulty in deciding whether ADRs have occurred or not (Aziz et al., 2022), lack of instruction for ADRs reporting (Nguyen-Thi et al., 2022), managing patients were more important, patient confidentially issue (Nisa et al., 2018), unavailability of professional environment to discuss ADRs (Alshabi et al., 2022). Regularly training in ADRs and other actions such as collaboration of healthcare workers in reporting, sending feedback on ADRs assessment to reporters, or establishing a standardized protocol for reporting proved to be effective in improving the number and quality of ADRs reports in this study. Our results were in line with other studies in Vietnam (Nguyen-Thi et al., 2022), in Nepal (Shrestha et al., 2020), in India (Ganesan et al., 2017). Furthermore, some recommendations were documented that could be applied in our setting, such as including ADRs forms along with the case sheet, developing mobile apps for reporting, discussing ADRs cases every month during pharmacovigilance meetings, and frequent SMS/email about reporting (Ganesan et al., 2017; Shrestha et al., 2020).
The strengths of our study were that the effectiveness of multifaceted interventions has been demonstrated through the improvement in KAP of ADRs reporting among healthcare workers and the increased number of spontaneous ADRs during the same period following. We also investigated the barriers to ADRs reporting and popular causes of under-reporting among groups of the participants, thereby suggesting the appropriate solutions for each group. However, several limitations could also be addressed. Firstly, we did not recruit all healthcare workers in the hospital. Further research should include variable healthcare workers at different departments; thus, the outcome may be generalizable to other settings. Second, we evaluated the indicator of reporting quantity based on the spontaneous ADRs, which had the disadvantages of incomplete or inaccurate data, and may not detect all types of ADRs (e.g., potential, serious ADRs).
5 CONCLUSION
The results of our study showed that the multifaceted interventions improved the KAP of doctors, nurses/midwives, and pharmacists towards ADRs and ADRs reporting. Therefore, we recommend that similar periodic interventions should be carried out in the study setting, as well as throughout the country.
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