
SAGE Open Medicine

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons  
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open 
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/20503121241249908

SAGE Open Medicine
Volume 12: 1 –14

© The Author(s) 2024
Article reuse guidelines: 

sagepub.com/journals-permissions
DOI: 10.1177/20503121241249908

journals.sagepub.com/home/smo

Introduction

Healthcare professionals (HCPs) are frontline stakeholders 
in detecting, monitoring, and reporting adverse drug reac-
tions.1,2 However, in many countries, adverse drug reactions 
(ADRs) are underreported.3 Studies from different parts of 
the world have attempted to identify the reasons for under-
reporting by surveying HCPs’ knowledge, attitudes, and 
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pharmacovigilance practices.4–6 There is also a large body of 
work evaluating the pharmacovigilance practices of different 
HCPs.

HCPs’ awareness of pharmacovigilance and ADR report-
ing varies among countries. Some studies have documented 
lower awareness regarding the ADR reporting and monitor-
ing system.5–7 Few studies have revealed a lack of under-
standing about how, where, and when to report an ADR.8–10 
In contrast, studies have also documented good knowledge 
of ADR reporting.1,11 Furthermore, many studies have also 
reported lower awareness about the ADR reporting system 
among different HCPs in Uganda,2 Bosnia,3 Saudi Arabia,12 
Pakisthan,13,14 Nepal,15 Zambia,16 Italy,17 and Kuwait.18 
Conversely, respondents exhibited intermediate knowledge 
regarding ADR reporting and pharmacovigilance in a study 
from Jordan.19 It is vital to enhance the awareness of HCPs 
to improve ADR reporting. The lack of a proper reporting 
system may lead to underestimating the prevalence and 
severity of ADRs in the population and pose a major chal-
lenge for regulatory authorities to make appropriate deci-
sions, such as creating an alert or drug withdrawal. Further, 
not identifying and reporting ADRs may significantly impact 
patient morbidity and mortality.5,6

Few studies have evaluated the association between 
demographic/profession-related variables and pharmacovig-
ilance/ADR reporting knowledge, attitude, and practice 
(KAP).19,20 The findings of these studies vary, where some 
researchers found no significant associations between demo-
graphic parameters (age, gender, nationality, profession, 
years of experience, and practice setting) and attitude or 
knowledge.19 Some research has found a substantial relation-
ship between knowledge and occupation, gender, and profes-
sional standing.15 Understanding the demographic/
professional variables and ADR reporting knowledge, atti-
tude, and practice could be beneficial in establishing targeted 
interventions and improving pharmacovigilance.

Pharmacists, such as physicians and nurses, reported hav-
ing more knowledge of pharmacovigilance than other 
HCPs.12,16,17,19,20 Despite under-reporting, HCPs had a good 
attitude towards ADR reporting/pharmacovigilance, as 
reported in a few studies.3,5,9,11,17–19 The most common rea-
sons cited for under-reporting of ADRs in these studies are 
professional obligation, lack of understanding of how and 
where to report, insufficient clinical knowledge, insufficient 
time, lack of training, no availability of forms, and a fear of 
legal liability.4,10,11,17 Studies have also reported a lack of 
training, inadequate communication between physicians and 
other HCPs, and, most significantly, an effective reporting 
system.13,16,18 It is important to have a clear understanding of 
the barriers or factors that contribute to the underreporting of 
ADRs. By doing so, we can implement measures to address 
these issues and improve the overall reporting culture.13–17

In the United Arab Emirates (UAE), the Ministry of 
Health and Prevention (MOHAP) manages healthcare. 
Besides, National Health Authorities oversee healthcare 

systems in individual emirates of the UAE. The MOHAP 
works with each of these health authorities. The MOHAP is 
responsible for monitoring the safety of medications in the 
whole country. Ras Al Khaimah is in the Northern parts of 
the UAE, and pharmacovigilance activities are generally 
overseen by the respective branches of the MOHAP. The 
UAE National Pharmacovigilance Center is located in Abu 
Dhabi, the capital city of the United Arab Emirates. It oper-
ates under the MOHAP, evaluates and analyzes all reported 
ADRs, and submits the data to the WHO-Uppsala Monitoring 
Center and WHO for examination and recording.21,22

Unfortunately, underreporting is still common in the UAE 
despite several measures by regulatory bodies. Interestingly, 
only a few studies focused on assessing the pharmacovigilance 
practices among physicians, hospital pharmacists, and nursing 
staff in a single study. Therefore, conducting comprehensive 
investigations to explore and evaluate HCPs’ roles and contri-
butions to pharmacovigilance activities is essential. Besides, 
earlier studies were less focused on assessing pharmacovigi-
lance practices among HCPs in primary healthcare centers. 
Therefore, conducting comprehensive investigations to explore 
and evaluate HCPs’ roles and contributions to pharmacovigi-
lance activities is essential. Earlier research studies have 
reported an association between underreporting ADRs and 
inadequacies in the knowledge, attitude, and practice among 
HCPs regarding pharmacovigilance practices in other parts of 
the world. Awareness regarding the pharmacovigilance system 
and ADR reporting varies among other countries.

Furthermore, the lack of knowledge, impediments to 
ADRs, and ADR reporting described in Middle Eastern stud-
ies may be comparable or different. Hence, it is essential to 
conduct similar research to generalize the findings of those 
studies. The data obtained from the study could help 
strengthen the ADR reporting system and pharmacovigi-
lance activities in the study settings and by the local pharma-
covigilance center. The study intends to evaluate HCPs’ 
knowledge and practice of pharmacovigilance, discover the 
potential barriers to pharmacovigilance-related practices, 
and identify the demographic characteristics associated with 
pharmacovigilance practices among HCPs.

Materials and methods

Study design, setting, and duration

An exploratory study was carried out at eight hospitals (four 
public and four private) and nine primary healthcare clinics 
(PHCs) in Ras Al Khaimah, a region in the Northern Emirates 
of the UAE. The study spanned 8 months from January 2021.

Study sample size and sampling technique

The overall sample size was estimated to be 310 using a for-
mula for determining sample size based on a single propor-
tion formula
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where n = sample size, Z21–α/2 = confidence interval, p = esti-
mated proportion of the population, and d = desired level of 
precision. The formula was used due to its feasibility and 
homogeneity of the study population. The confidence inter-
val (Z) was 1.96. The proportion of HCPs reporting a lower 
understanding of ADR reporting (72%, or p = 0.72) and the 
desired level of precision (d = 0.05). The respondents were 
recruited using a stratified random sampling technique.

Study inclusion and exclusion criteria

The study included licensed HCPs (nurses, pharmacists, and 
physicians) who are permanently employed in the study set-
tings and consent to participate. The study excluded enroll-
ing HCPs in administrative positions, residents, trainees, 
pharmacy technicians, and HCPs on extended leave. Further, 
the study did not include pharmacists who work in commu-
nity pharmacy settings. The study also excluded HCPs who 
declined to participate and HCPs with less than 1 year of 
experience. Further, the study excluded HCPs who were not 
directly involved in patient care.

Development of survey instrument

Investigators developed a 22-item survey instrument in the 
English language to assess the HCPs’ ADR reporting and 
pharmacovigilance practice. The questions were prepared 
based on the extensive literature review on the research topic 
and input from the three external content experts experi-
enced in pharmacovigilance research and practice. Content 
experts provided input on the relevancy and clarity of the 
suggested survey items. The questions were carefully identi-
fied, selected, reviewed, and amended based on the study’s 
objective. The survey item pool is organized according to the 
domains and constructs found. Ensure that each item is clear, 
short, and related to the targeted component of HCP’s knowl-
edge, attitude, or practice in ADRs. Finally, the pilot ques-
tionnaire was tested on diverse HCPs (Physicians (n = 10), 
Pharmacists (n = 10), and Nurses (n = 10)) to evaluate the 
survey items for clarity, comprehension, and correctness. 
The instrument was amended accordingly based on the input 
using open-ended questions.

Validation of the survey instrument

The survey questionnaire was validated for both content and 
reliability before administration. The content was validated 
using a two-step process developed by Lynn23 Ten panelists 
validated the questionnaire. The content validity index and 
the Kappa coefficient of the agreement were calculated 
based on the panelists’ quantitative judgments. The items 
with Cronbach’s coefficient α, above 0.75, were retained, 

and items below this acceptable standard were deleted, 
resulting in the retention of 22 items.

Identification and selection of the target 
population

HCPs satisfying the study’s inclusion criteria were selected 
from the identified study sites. A sample frame was created 
by combining lists of eligible HCPs collected from identified 
hospitals and PHCs. Stratified sampling was used to catego-
rize respondents depending on their occupation. Random 
sampling methods were used within each stratum to guaran-
tee representative and unbiased sampling.

Administration of survey instrument

The questionnaire was self-administered, and the anticipated 
duration for completing the questionnaire was expected to 
range from 10–15 min. The questionnaire was designed to col-
lect both qualitative and quantitative data. The majority of the 
items (1–16 in total) reflecting pharmacovigilance practice or 
ADR reporting were scored on a three-point Likert scale rang-
ing from “not sure” to “yes.” While four questions (17–20) 
were rated using a four-point Likert scale (“never” to “fre-
quently”),24 respondents were required to answer all questions 
in the questions section to advance within the questionnaire.

Data collection

The survey instrument was disseminated online and in hard 
copies in accordance with the preferences and accessibility 
of the specific HCPs being targeted. The survey instrument 
was distributed using a Google survey form for HCPs whose 
email IDs are available and active. The study’s investigators 
personally delivered and collected the hard copies of the sur-
vey instrument in case of nonavailability or accessibility of 
the email IDs. Upon receiving the questions via the Google 
survey form, the respondents were presented with the 
informed consent form page. They were directed to the main 
survey instrument only after voluntarily indicating their con-
sent by checking a box. The respondents willingly partici-
pated in the study by signing the informed consent and 
completing the survey questionnaire in hard copy format. 
The study ensured the confidentiality of the survey partici-
pants throughout the research. A systematic approach was 
employed for follow-up and reminders after the initial distri-
bution of the survey instrument. Reminders were sent out 
repeatedly across various communication channels, includ-
ing tailored emails and phone calls. A non-response is 
recorded if the questionnaire is not returned within 3 weeks.

Data analysis

Data was collected from all the study sites, compiled, and 
analyzed using the IBM Statistical Package for Social 
Sciences (SPSS) version 27 software (SPSS Inc., Chicago, 
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IL, USA). Chi-square analysis evaluated the potential asso-
ciation between demographic factors and participants’ rank-
ings. Ordinal logistic regression analysis evaluated bivariate 
associations between the independent and the outcome 
variables.

Ethical considerations

The regional MOHAP Research Ethics Committee approved 
this research (MOHAP/REC/2020/60-2020-F-P). All study 
participants received verbal or written information regarding 
the study. Written informed consent was obtained from all 
the study participants.

Results

Among the 970 HCPs contacted, 316 replies were obtained, 
resulting in a response rate of 32.5%. One hundred ninety-
four responses were collected via Google Forms, while 122 
were collected in paper format. Five responses were deemed 
invalid because most of the questionnaire’s items were 
incomplete. A total of 311 comprehensive responses were 
considered for the ultimate analysis.

Characteristics of the study participants

Pharmacists made up the majority of the HCPs that took part 
in this study, accounting for 35.7% (n = 111), followed by 
nurses (32.2%) (n = 100), and physicians (32.2%) (n = 100). 
Most participating HCPs were females, accounting for 

56.3% (n = 175). About 29.9% (n = 93) of participants belong 
to the 31–35 age group, followed by the 25–30 age group, 
which is 25.1% (n = 78). The average age of study partici-
pants was 37.56 ± 10.1 years. Only 10.9% (n = 34) of the par-
ticipants had specialized in their field, while 71.4% (n = 222) 
were graduates. The majority of participating HCPs, that is, 
27.7% (n = 86), had 5 years of experience and 6–10 years of 
experience, while 18.3% (n = 57) had an experience of more 
than 20 years, with an overall mean experience of 
12.4 ± 9.6 years. The vast majority of the HCPs that took 
part in the study were from Government hospital settings, 
that is, 61.7% (n = 192). The demographic details of the study 
population are documented in Table 1.

Pharmacovigilance practices among HCPs

Most HCPs, 59% (N = 182), mentioned encountering patients 
with ADRs during the last year. While a small percentage of 
respondents, 4% (N = 14), were unsure about it. Furthermore, 
54% of HCPs (N = 167) mentioned not reporting ADRs. A 
good proportion of the respondents mentioned that it is 
essential to report ADRs (N = 288, 92.6%), availability of 
ADR reporting forms in practice sites (N = 216, 69.5%), had 
awareness regarding how to report ADRs (N = 221, 71.1%), 
the necessity of reporting minor/less important ADRs 
(N = 265, 85.2%), and were trained on how to report ADRs 
(N = 201, 64.6%). At the same time, a greater percentage of 
HCPs (N = 220, 70.7%) did not agree that only severe and 
life-threatening ADRs should be reported. A considerable 
proportion of HCPs had an awareness regarding the term 

Table 1. Study participants’ demographic overview.

Variable Category Frequency n (%) 95% CI

Type of healthcare 
professionals

Physicians 100 (32.2) 27.0–37.3
Pharmacists 111 (35.7) 30.5–41.2
Nurses 100 (32.2) 26.7–37.6

Gender Male 136 (43.7) 37.9–49.5
Female 175 (56.3) 50.5–62.1

Age 25–30 78 (25.1) 20.3–30.2
31–35 93 (29.9) 25.1–35.4
36–40 44 (14.1) 10.6–18.0
41–45 32 (10.3) 7.1–13.8
45 or above 64 (20.6) 16.1–25.1

Educational qualifications Bachelors 222 (71.4) 2.6–66.2
Masters 55 (17.7) 2.2–13.5
Specialization 34 (10.9) 1.7–7.7

Work setting Govt. Hospital 192 (61.7) 56.3–67.2
Pvt. Hospital 56 (18.0) 13.8–22.5
PHC 63 (20.3) 15.8–24.4

Professional experience 
duration (years)

⩽5 years 86 (27.7) 22.5–32.8
6–10 years 86 (27.7) 22.8–32.8
11–15 years 53 (17.0) 12.9–21.5
16–20 years 29 (9.3) 6.1–12.9
>20 years 57 (18.3) 14.1–22.8
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pharmacovigilance (N = 183, 58.8%), ADR reporting pro-
gram in the UAE (N = 148, 47.6), reporting ADR as a profes-
sional role of HCP (N = 283, 91%), necessary to report 
well-documented ADRs (N = 235, 75.6%). In contrast, a 
more significant proportion of HCPs (N = 177, 56.9%) and 
(N = 154, 49.5%) were unaware of the presence of the UAE 
National Pharmacovigilance Center and attended the work-
shop on pharmacovigilance, respectively. A more significant 
percentage of respondents (n = 211, 67.8%) opined that 
herbal drugs are not safe and free of ADRs and were inter-
ested in reporting ADRs in the future (N = 273, 87.8%). A 
good percentage of the HCPs, 51.1% (N = 159), mentioned 
that they often question their patients’ ADRs and advise 
them regarding ADRs 57.6% (N = 179). While 41.8% 
(N = 130) of HCPs mentioned that their patients report 
encountering ADRs to them. Notably, a small percentage of 
HCPs, that is, 11.9% (N = 37), have noticed ADRs to COVID-
19-related medications. Pharmacovigilance practices among 
HCPs are documented in Table 2.

HCPs versus pharmacovigilance practices

Notably, the majority of the HCPs encountering patients with 
ADR were pharmacists (67.6%), followed by physicians (65%) 
and nurses (42%). A similar trend was observed in document-
ing and reporting ADRs, with pharmacists filing 66% of forms, 
contrary to physicians (39%) and nurses (38%). In contrast to 
pharmacists and physicians, around 85% of nurses were aware 
of ADR reporting forms and procedures for reporting an ADR. 
A large majority of the HCPs, 92% of nurses, 87.4% of phar-
macists, and 76% of the physicians mentioned it is required to 
report an ADR, even if it is minor/less severe. Comparative 
data regarding PV practices by HCPs are presented in Table 3.

ADRs noticed by HCPs

When the respondents were asked to list any two drugs that 
they have noticed ADRs in their current practice, a total of 
312 ADRs to a total of 104 drugs were listed by 278 respond-
ents. The most common therapeutic class of drugs involved 

Table 2. Pharmacovigilance practices among HCPs (n = 311).

S. no Question Category

Yes No Not sure

1. Have you ever encountered patients with an ADR in your practice 
in the last year?

182 (58.5) 115 (37) 14 (4.5)

2. Have you ever reported an ADR or filled out an ADR form? 144 (46.3) 155 (49.8) 12 (3.9)
3. Do you think it is essential to ADR reporting? 288 (92.6) 12(3.9) 11 (3.5)
4. Is ADR reporting forms available at your workplace? 216 (69.5) 50 (16.1) 45 (14.5)
5. Do you know how to report an ADR? 221 (71.1) 56 (18) 34 (10.9)
6. Do you think ADRs should only be reported when severe and 

life-threatening?
71 (22.8) 220 (70.7) 20 (6.4)

7. Do you think it is necessary to report minor/less severe adverse 
drug reactions?

265 (85.2) 30 (9.6) 16 (5.1)

8. Have you ever been trained on how to report ADRs? 201 (64.6) 95 (30.5) 15 (4.8)
9. Have you ever attended a workshop about ADRs or 

pharmacovigilance?
135 (43.4) 154 (49.5) 22 (7.1)

10. Are you aware of the ADR reporting program in the United Arab 
Emirates?

148 (47.6) 124 (39.9) 39 (12.5)

11. Do you think reporting ADRs that were previously well-
documented in the literature is necessary?

235 (75.6) 38 (12.2) 38 (12.2)

12. Have you ever heard about pharmacovigilance? 183 (58.8) 100 (32.2) 28 (9.0)
13. Do you think reporting ADRs is part of the professional role of a 

healthcare professional?
283 (91) 20 (6.4) 8 (2.6)

14. Have you heard about the National Pharmacovigilance Center in 
the UAE?

107 (34.4) 177 (56.9) 27 (8.7)

15. Do you think herbal drugs are safe and free from adverse effects? 69 (22.2) 211 (67.8) 31 (10)
16. Are you interested in reporting ADRs? 273 (87.8) 16 (5.1) 22 (7.1)
 Frequently Occasionally Rarely Never
17. How often do you question about ADRs in your patients? 159 (51.1) 114 (36.7) 31 (10.0) 7 (2.3)
18. Do your patients report their ADRs to you? 93 (29.9) 130 (41.8) 78 (25.1) 10 (3.2)
19. How often do you advise your patients on possible adverse effects 

of drugs you prescribe/dispense/administer?
179 (57.6) 99 (31.8) 23 (7.4) 10 (3.2)

20. Did you notice or report any adverse drug reaction/s to any 
COVID-19 treatment-related medications

37 (11.9) 65 (20.9) 55 (17.7) 154 (49.5)
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in ADRs was anti-infective drugs. The highest percentage of 
ADRs was reported for Ceftriaxone, 7.69% (n = 24), fol-
lowed by Diclofenac, that is, 7.37% (n = 23). Some of the 
examples of classes of drugs and types of ADRs noticed by 
the respondents are presented in Table 4.

Barriers to reporting ADR

When participants were asked about the barriers in reporting 
ADR, 42.7% (n = 133) of HCPs found reporting to be time-
consuming, while over 39.8% (n = 124) were not sure about 

whether it is an ADR and 33.7% (n = 105) indicated that 
ADR reporting forms were complicated. In addition, some 
respondents (12.8%) did not report because they were wor-
ried about the legal liability. The different barriers to report-
ing ADRs are depicted in Figure 1.

Ordinal logistic regression analysis for 
pharmacovigilance practices

The predictor variable work experience does not add to the 
model concerning association with filling of ADR forms 

Table 3. Cross tabulation of type of HCPs versus pharmacovigilance practices.

HCP Yes, n (%) No, n (%) Not sure, n (%) X2; df, p-value

Have you ever encountered patients with ADRs in your practice in the last year?
 Physician 65 (65) 31(31) 4 (4) X2 (4, 

N = 311) = 17.41, 
p = 0.002*

 Pharmacist 75 (67.6) 31 (27.9) 5 (4.5)
 Nurse 42 (42) 53 (53) 5 (5)
Have you ever reported/filled out an ADR documentation/reporting form?
 Physician 38 (38) 56 (56) 6 (6) X2 (4, 

N = 311) = 15.68, 
p = 0.003*

 Pharmacist 67 (60.4) 43 (38.7) 1 (0.9)
 Nurse 39 (39) 56 (56) 5 (5)
Do you think it is essential to report ADRs?
 Physician 91 (91) 2 (2) 7 (7) X2 (4, N = 311) = 8.99, 

p = 0.061 Pharmacist 106 (95.5) 3 (2.7) 2 (1.8)
 Nurse 91 (91) 7 (7) 2 (2)
Are ADR reporting forms available at your workplace?
 Physician 55 (55) 26 (26) 19 (19) X2 (4, 

N = 311) = 26.35, 
p < 0.01**

 Pharmacist 79 (71.2) 10 (9) 22 (19.8)
 Nurse 82 (82) 14 (14) 4 (4)
Do you know how to report an ADR?
 Physician 51 (51) 32 (32) 17 (17) X2 (4, 

N = 311) = 34.59, 
p < 0.01**

 Pharmacist 84 (75.7) 13 (11.7) 14 (12.6)
 Nurse 86 (86) 11 (11) 3 (3)
Do you think it is necessary to report minor/less severe ADRs?
 Physician 76 (76) 14 (14) 10 (10) X2 (4, N = 311) = 12.0, 

p = 0.017* Pharmacist 97 (87.4) 10 (9) 4 (3.6)
 Nurse 92 (92) 6 (6) 2 (2)
Have you ever been trained on how to report ADRs?
 Physician 37 (37) 57 (57) 6 (6) X2 (4, 

N = 311) = 54.69, 
p < 0.01**

 Pharmacist 88 (79.3) 21 (18.9) 2 (1.8)
 Nurse 76 (76) 17 (17) 7(7)
Are you aware of the ADRs reporting program in the United Arab Emirates?
 Physician 18 (18) 58 (58) 24 (24) X2 (4, N = 311) = 55.6, 

p < 0.01** Pharmacist 72 (64.9) 32 (28.8) 7 (6.3)
 Nurse 58 (58) 34 (34) 8 (8)
Have you ever heard about pharmacovigilance?
 Physician 64 (64) 21 (21) 15 (15) X2 (4, 

N = 311) = 14.37, 
p = 0.006**

 Pharmacist 87 (78.4) 9 (8.1) 15 (13.5)
 Nurse 84 (84) 8 (8) 8 (8)
Do you think herbal drugs are safe and free from adverse effects?
 Physician 18 (18) 68 (68) 14 (14) X2 (4, 

N = 311) = 55.16, 
p < 0.01**

 Pharmacist 20 (18) 87 (78.4) 4 (4)
 Nurse 31 (31) 56 (56) 13 (13)

*p < 0.05 is statistically significant.
**p < 0.01 is statistically highly significant.



Hayek et al. 7

(Estimate = 0.380; SE = 0.452; p = 0.400), Professional role 
(Estimate = 0.454; SE = 0.673; p = 0.500). The Ordinal 
Logistic Regression Analysis for pharmacovigilance prac-
tices and work experience is presented in Table 5. The pre-
dictor variable practice setting adds to the model (p < 0.05) 
concerning the knowledge regarding the availability of ADR 
reporting forms (Estimate = −1.229; SE = 0.298; p = 0.000), 
training on how to report ADRs (Estimate = −0.660; 
SE = 0.294; p = 0.025), and awareness regarding the ADR 
reporting program in the UAE (Estimate = −1.032; 
SE = 0.280; p = 0.000) as presented in Table 6. At the same 
time, the predictor variable continuing medical education 
(CME) adds to the model (p < 0.05) concerning reporting of 
ADRs (Estimate = 0.963; SE = 0.479; p = 0.044) and the 
safety of herbal drugs (Estimate = 1.228; SE = 0.416; 
p = 0.003), as presented in Table 7.

Discussion

This study intends to evaluate HCP’s knowledge and prac-
tice of ADR reporting and pharmacovigilance and determine 
potential barriers to identifying, monitoring, documenting, 
and reporting ADRs. Most HCPs (59%) mentioned encoun-
tering patients with ADRs during practice. In agreement with 
our findings, Gupta et al.4 reported that most participants 
(64.4%) had encountered ADRs in their patients. Another 
study reported that 69.6% of the survey respondents encoun-
tered patients with ADRs.5 The percentage of encountering 
ADRs was slightly higher in these two studies. The possible 
reasons for this could be the presence of a regular ADR 
reporting and monitoring system. In addition, previous expe-
rience of the HCPs concerning the identification and moni-
toring of ADRs might have contributed to better recognition 
of ADRs. Interestingly, a pilot study conducted in 2014 in 

Table 4. Classes of drugs and types of ADR noticed by HCPs.

Class of drugs Drug N = 311 % Type of ADR

Alimentary tract and metabolism
 Antidiabetic drugs Metformin 07 2.24 Abdominal pain (n = 2); nausea (n = 2); taste disturbance 

(n = 1); diarrhea (n = 1); hypoglycemia (n = 1)
Blood and blood forming organs
 Iron preparations Inj. Ferric Carbymaltose 04 1.28 Pain and bruising (n = 2), headache (n = 1); brown 

discoloration of skin (n = 1)
Cardiovascular system
 ACE inhibitors Perindopril 09 2.88 Hyperkalemia (n = 1), angioedema (n = 2), dry cough 

(n = 2); hyperkalemia (n = 3), myalgia (n = 1)
  Calcium channel 

blockers
Amlodipine 11 3.53 Bilateral lower limb edema (n = 3), palpitation (n = 3), 

headache (n = 2); dry mouth (n = 1), dizziness (n = 2)
 Statins Atorvastatin 05 1.60 Muscle pain (n = 3), elevation of liver enzymes (n = 2)
Anti-infective for systemic use
  Beta-lactam 

antibiotics
Amoxicillin 09 2.88 Diarrhea (n = 3), abdominal pain (n = 4), rashes (n = 2)
Amoxicillin + Clavulanic Acid 13 4.17 Itching (n = 5) stomach pain (n = 5), diarrhea (n = 3)

 Cephalosporins Ceftriaxone 24 7.69 Shortness of breath (n = 2) chills (n = 4), rashes (n = 3), 
chest pain (n = 2), tiredness (n = 3), diarrhea (n = 1), 
difficulty in urination (n = 1), headache (n = 2), pain at 
site on injection (n = 2), tiredness (n = 2), black stools 
(n = 1)

 GlycoPeptide Vancomycin 10 3.1 Redness of face (n = 1), skin rashes (n = 3), buzzing in the 
ears (n = 1), dizziness (n = 3), bleeding (n = 2)

 Penicillins Benzylpenicillin 09 2.88 Rashes (n = 2), pain at site (n = 3), swelling (n = 2), 
diarrhea (n = 2)

Sulphamethoxazole + Trimethoprim 09 2.88 Diarrhea (n = 3), hyperkalemia (n = 2), headache (n = 2), 
rashes (n = 2)

 Vaccines COVID-19 Vaccine 14 4. 48 Fever (n = 4), headache (n = 3), body pain (n = 04), 
tiredness and weakness (n = 3)

Musculoskeletal system
 Anti-inflammatory Diclofenac 23 7.37 Angioedema (n = 1), rashes (n = 16), diarrhea (n = 1), 

itching (n = 2), hives (n = 2), shortness of breath (n = 1)
Ibuprofen 15 4.81 Allergic reaction (N = 5), difficulty in breathing (n = 1), 

vomiting (n = 1), GI irritation (n = 4), stomach pain (n = 4)
Nervous system
 Analgesics Paracetamol 09 2.88 Hypotension (n = 2), allergic reaction (n = 1), flushing 

(n = 2), tachycardia (n = 2), urticaria (n = 2)
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two of the hospitals included in our study reported that a 
significant number of the physicians mentioned that only 
around 10% of their patients report their ADR.7

In our study, the majority (54%) of the study respondents 
have not reported ADRs. In contrast, most HCPs (86.1%) had 
encountered an ADR during their practice, whereas 71.3% 
had reported it, as reported in a Saudi-Arabia-based study.25 
In contrast with our findings, a study reported that only 22.8% 

of HCPs reported ADRs to a pharmacovigilance center.4 
Meanwhile, only a tiny percentage of surveyed HCPs reported 
ADRs as reported in studies from Bosnia (15.4%), Sri Lanka 
(18.2%), and Turkey (13.1%).3,26,27 A good percentage 
(92.6%) of our study respondents agreed that it is essential to 
report ADRs; this is comparable to the findings of another 
study, which reported that a higher percentage (97%) of HCPs 
agreed that reporting ADRs is necessary.4
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Figure 1. Barriers to reporting ADR.

Table 5. Ordinal logistic regression analysis for pharmacovigilance-related practices and work experience.

Pharmacovigilance practices Work 
experience

Estimate Std. error Wald df Sig. 95% CI

Lower 
bound

Upper 
bound

Have you ever reported an 
adverse drug reaction or filled 
out an adverse drug reaction 
form?

<5 0.205 0.336 0.373 1 0.542 −0.454 0.864
6–10 0.180 0.336 0.287 1 0.592 −0.479 0.839
11–15 −0.613 0.384 2.545 1 0.111 −1.365 0.140
16–20 0.380 0.452 0.707 1 0.400 −0.505 1.265
>20 Reference 0  

Do you think reporting 
adverse drug reactions is part 
of the professional role of a 
healthcare professional?

<5 −1.196 0.880 1.846 1 0.174 −2.922 0.529
6–10 0.639 0.603 1.124 1 0.289 −0.542 1.820
11–15 0.454 0.673 0.454 1 0.500 −0.866 1.773
16–20 0.959 0.710 1.825 1 0.177 −0.432 2.350
>20 Reference 0  

Do your patients report their 
adverse drug reactions to you?

<5 −0.428 0.316 1.837 1 0.175 −1.047 0.191
6–10 −0.489 0.316 2.395 1 0.122 −1.109 0.130
11–15 0.163 0.351 0.214 1 0.644 −0.526 0.851
16–20 −0.268 0.421 0.405 1 0.525 −1.092 0.557
>20 Reference 0  

*p < 0.05 is statistically significant.
**p < 0.01 is statistically highly significant.
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Table 6. Ordinal logistic regression analysis for pharmacovigilance-related practices and practice setting.

Pharmacovigilance practices Practice setting Estimate Std. error Wald df Sig. 95% CI

Lower 
bound

Upper 
bound

Are adverse drug reaction 
reporting forms available at 
your workplace?

Govt. Hospital −1.229 0.298 17.035 1 0.000 −1.812 −0.645
Private Hospital −0.327 0.356 0.842 1 0.359 −1.025 0.371
PHC Reference 0  

Do you know how to report 
an adverse drug reaction?

Govt. Hospital −0.380 0.314 1.465 1 0.226 −0.996 0.235
Private Hospital 0.386 0.374 1.065 1 0.302 −0.347 1.120
PHC Reference 0  

Have you ever been trained 
on how to report adverse 
drug reactions?

Govt. Hospital −0.660 0.294 5.018 1 0.025 −1.237 −0.082
Private Hospital 0.055 0.361 0.023 1 0.879 −0.652 0.762
PHC Reference 0  

Have you ever attended 
a workshop about 
adverse drug reactions or 
pharmacovigilance?

Govt. Hospital −0.139 0.282 0.243 1 0.622 −0.692 0.414
Private Hospital 0.199 0.357 0.310 1 0.578 −0.501 0.899
PHC Reference 0  

Are you aware of the 
adverse drug reactions 
reporting program in the 
United Arab Emirates?

Govt. Hospital −1.032 0.280 13.636 1 0.000 −1.580 −0.484
Private Hospital −0.659 0.349 3.572 1 0.059 −1.343 0.024
PHC Reference 0  

How often do you question 
about adverse drug 
reactions in your patients?

Govt. Hospital 0.311 0.290 1.150 1 0.283 −0.258 0.880
Private Hospital −0.027 0.372 0.005 1 0.943 −0.755 0.701
PHC Reference 0  

*p < 0.05 is statistically significant.
**p < 0.01 is statistically highly significant.

Table 7. Ordinal logistic regression analysis for pharmacovigilance-related practices and continuing medical education.

Pharmacovigilance practices Continuing 
medical education

Estimate Std. error Wald df Sig. 95% CI

Lower bound Upper bound

Have you ever reported an adverse 
drug reaction or filled out an adverse 
drug reaction form?

1–5 h 0.664 0.408 2.651 1 0.103 −0.135 1.464
6–10 0.963 0.479 4.043 1 0.044 0.024 1.901
>10 −0.076 0.423 0.032 1 0.858 −0.904 0.753
None Reference 0  

Do you know how to report an 
adverse drug reaction?

1–5 h −0.224 0.403 0.308 1 0.579 −1.014 0.567
6–10 −0.948 0.513 3.415 1 0.065 −1.953 0.057
>10 −1.109 0.445 6.203 1 0.013 −1.982 −0.236
None Reference 0  

Have you heard about the National 
Pharmacovigilance Center in the UAE?

1–5 h −0.252 0.410 0.377 1 0.539 −1.056 0.552
6–10 0.514 0.484 1.126 1 0.289 −0.435 1.463
>10 −0.789 0.424 3.463 1 0.063 −1.619 0.042
None Reference 0  

Do you think herbal drugs are safe and 
free from adverse effects?

1–5 h 1.228 0.416 8.727 1 0.003 0.413 2.043
6–10 0.717 0.481 2.227 1 0.136 −0.225 1.660
>10 1.085 0.429 6.408 1 0.011 0.245 1.926
None Reference 0  

Did you notice or report any adverse 
drug reaction/s to any COVID-19 
treatment-related medications

1–5 h 0.100 0.386 0.068 1 0.794 −0.655 0.856
6–10 −0.469 0.443 1.125 1 0.289 −1.337 0.398
>10 Reference 0.396 0.313 1 0.576 −0.997 0.554
None 0a 0  

Have you ever heard about 
pharmacovigilance

1–5 h −0.132 0.407 0.105 1 0.746 −0.930 0.667
6–10 0.701 0.464 2.280 1 0.131 −0.209 1.611
>10 −0.103 0.421 0.060 1 0.806 −0.929 0.722
None Reference 0  

*p < 0.05 is statistically significant.
**p < 0.01 is statistically highly significant.
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The knowledge of the availability of ADR forms at prac-
tice sites was significantly higher among pharmacists com-
pared to physicians and nurses; this could be because most 
pharmacists have attended pharmacovigilance-based work-
shops, and there is a presence of a pharmacovigilance report-
ing system in UAE, with separate PV officers have been 
nominated to each emirate to strengthen and facilitate the 
reporting. In contrast to our findings, 37.5% of health per-
sonnel have encountered the ADR reporting form.1 A 
research found that just 34.7% of participants were 
acquainted with where to access the ADR reporting form, 
which contradicts our findings.5 The finding indicates that it 
is essential to create awareness among physicians and nurses 
regarding ADR documentation and reporting.

A noticeable proportion of our study respondents 
(71.1%) reported knowing how to report ADRs. In con-
trast, a South African study found that 60.5% of respond-
ents did not know how to report an ADR, and 51.5% 
indicated that their clinical education level made it diffi-
cult to determine whether an ADR occurred.8 Around 64% 
of the study respondents mentioned being trained to report 
ADRs. However, our study did not assess the training 
required to report ADRs. Whether HCPs received formal 
training, in-house or from the MOHAP, or whether it indi-
cates the formal reporting of ADRs in patients’ case notes 
or electronic records was unknown. In comparison, a 
study reported that 53.5% of healthcare workers received 
training to report ADRs.4

Only 56.9% of our study population had awareness regard-
ing the national pharmacovigilance system. A Saudi Arabian 
study reported high awareness (88.9%) regarding the responsi-
ble regulatory agency.25 However, pharmacists' knowledge of a 
national pharmacovigilance system was high. This could be 
due to the training they received or the workshops they 
attended. Other studies have also reported a higher knowledge 
of pharmacovigilance and ADR terminology among pharma-
cists.12,28 A recent national-based survey study conducted in 
UAE also reported a high percentage (93.3%) of knowledge 
regarding PV and ADR reporting among hospital pharmacy 
practitioners.29 In contrast to our findings, the research found 
that 88.7% of physicians were unaware of the National 
Pharmacovigilance Centre.6 It is essential to know about the 
National Pharmacovigilance Center, its roles, and responsibili-
ties as it helps to enhance the PV reporting system.30–35 
According to Saudi Arabian research, 59.1% of HCPs were 
ignorant of the Saudi Food and Drug Authority’s (SFDA) 
National Pharmacovigilance Center (NPC), and 36% assumed 
the Ministry of Health was responsible for receiving and 
assessing ADR reports.11 A study conducted in Italy found that 
many nurses lacked awareness of several aspects of the phar-
macovigilance system. Specifically, 58.1% (n = 331) were 
uninformed of the system itself, 63.5% (n = 362) did not know 
where to obtain the reporting form, 71.6% (n = 408) were unfa-
miliar with how to fill it in, and 65.8% (n = 375) were unsure 
about to whom and how to send it.17 Similarly, 75.2% of 

healthcare workers knew of India’s National Pharmacovigilance 
Program.4

On a positive note, a more significant percentage of HCPs 
did not agree that only severe and life-threatening ADRs 
should be reported and felt it necessary to report even minor 
and less severe ADRs. Similar to our observations, a study 
by Kiguba et al.36 documented that 54.4% of the study 
respondents reported, “It is only needed to report serious or 
unexpected ADRs.”36 Assuming that ADR is well known and 
minor, it might contribute to underreporting, as reported in a 
community pharmacy-related study from the Netherlands. It 
should be stressed that even though ADR is well known, it 
should be reported.37 A significant proportion of our study 
population cited that they were trained in reporting ADRs; 
this could be the reason for a higher degree of awareness 
regarding the many components of ADR reporting. In con-
trast to our findings, according to one study, only 53.5% of 
healthcare personnel were instructed to report adverse 
responses.4 According to another study, 95.7% of respond-
ents were dissatisfied with their ADR reporting training.6

Proper ADR training is crucial in determining the timely 
identification and reporting of ADRs. At the same time, 
improper training is considered a barrier or limiting fac-
tor.13,16 All HCPs should be trained, and the training should 
be reinforced regularly to strengthen the reporting system. A 
pilot study conducted at a couple of the same study sites 
reported that many physicians were interested in getting 
trained on ADR reporting, which is a very appreciative and 
encouraging factor.7 Furthermore, in our study, the number 
of pharmacists who had received training and attended the 
pharmacovigilance workshops was significantly higher than 
that of the physicians and nurses. This indicates the necessity 
of training the nurses and physicians to strengthen the phar-
macovigilance system.

Compared to physicians and nurses, pharmacists were 
much more aware of the pharmacovigilance system (>80%). 
A survey revealed that pharmacists and pharmacy techni-
cians had the highest level of awareness regarding pharma-
covigilance, with 60.5% of pharmacists and 40% of 
pharmacy technicians demonstrating this understanding. 
However, according to the same study, most healthcare 
workers (62.5%) were ignorant of pharmacovigilance.6 
Another study found that while most HCPs (72.5%) had 
heard of pharmacovigilance, just three (5.2%) accurately 
grasped the concept. Twelve (15.0%) indicated acceptable 
ADR understanding, whereas 37 (46.2%) revealed a favora-
ble attitude toward ADR reporting.1 According to a study 
conducted in South India, 62.4% of healthcare personnel 
correctly defined pharmacovigilance.4 While in a Saudi 
Arabian study, it was 42%.25 Interestingly, the survey partici-
pants heard the term “pharmacovigilance” (35.5%) for the 
first time in a study.5 A Study from Cyprus reported that only 
13% of the pharmacists, 2% of the nurses, and 20% of the 
physicians knew about pharmacovigilance.10 A recently pub-
lished study from Sri Lanka reported a high (90%) 
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awareness regarding the term ADR by the HCPs.26 Awareness 
of the accurate definition of ADR or PV is essential since it 
helps to guarantee patient safety and the proper reporting and 
monitoring of ADRs.

A significant proportion of our study population (91%) 
agreed that reporting ADRs is a professional responsibility of 
HCPs. In comparison, studies from other countries have docu-
mented almost similar observations.25,28 In an Indian study, 
70% of respondents opined that reporting ADR is their profes-
sional responsibility.38 Based on a study, over 97.5% of partici-
pants believe that they should report ADRs. Among them, 89% 
consider it a professional duty, while more than 70% believe 
that it should be obligatory. The aggregate mean score for posi-
tive or preferred ADR reporting methods was 24.6%, with 
pharmacists achieving the highest score.8 In addition, a study 
conducted in Kuwait revealed that a significantly lower pro-
portion of physicians (78.0%) compared to pharmacists 
(88.0%) viewed ADR reporting to be a professional obligation 
(N = 248/318 vs 147/167, p < 0.01).18 Similar observations 
have been documented in studies from other parts of the world.4

When we asked our respondents whether they noticed any 
adverse effects of COVID-19-related medications, a small 
percentage of respondents mentioned that they had noticed 
adverse effects of COVID-19-related medications; since three 
of our study sites were catering services to COVID-19 patients 
on an inpatient and outpatient basis, the HCPs working in 
these hospitals/PHC might have reported the same. Another 
highlight of our study was that the HCPs were asked to report 
the ADRs they had recently encountered in their practice. It is 
overwhelming that a significant proportion of HCPs reported 
different ADRs to various classes of drugs that they encoun-
tered. For example, anti-infective drugs followed by anti-
inflammatory drugs were the most commonly associated 
drugs involved in ADRs. This observation of our study pro-
vides a basis for further Intensive monitoring of Anti-infective 
and anti-inflammatory drugs in healthcare settings. Only a few 
studies have tried to acquire this data type through survey-type 
studies.7 Although there is a chance of duplication in the 
reported number of ADRs, all the HCPs working in a single 
department might have documented and reported the same 
ADR. In addition, the causality and severity of these ADRs 
may also be questionable. However, the study did its best to 
accumulate the pharmacovigilance-related data.

Some of the barriers cited in this study were consistent 
with similar studies, such as reporting being time-consum-
ing, reporting forms being too complicated, being unsure 
whether it is an ADR, reporting forms not being available, 
worrying about legal liability, etc.13,16 A research found that 
50.4% of HCPs thought that the reporting form was exces-
sively difficult. In comparison, 58.1% thought that reporting 
ADRs was time-consuming. Insufficient clinical knowledge 
was a major constraint in reporting ADR (64.9%).11 Studies 
conducted in Pakistan and Zimbabwe have also documented 
similar barriers.13,16 These studies, however, have revealed 
additional impediments, such as inadequate communication 

between physicians and other healthcare providers, and prac-
titioner fears that the information presented may be incor-
rect. Studies have also documented the lack of training and 
awareness of reporting procedures and the national ADR 
reporting system as reasons for underreporting.19,27,29,38 
Identifying barriers to reporting ADRs is essential to elimi-
nate the barriers through pharmacovigilance-related aware-
ness programs and workshops.

A significant association was documented between some 
of the variables and pharmacovigilance-related items. The 
practice settings of HCPs were a significant predictor of the 
availability of reporting forms, training received, and aware-
ness about the National Pharmacovigilance Center. HCPs 
working in PHCs reported a higher pharmacovigilance-
related awareness than HCPs working in government hospi-
tals and private settings. In contrast, the working experience 
was not associated with any variables. Higher job experience 
(10 years) (AOR = 0.36, 95% CI: 0.13–0.97) was signifi-
cantly associated with reporting ADR and practice in an 
Ethiopian study.9 In our study, pharmacists had a signifi-
cantly higher awareness than other HCPs. In contrast, a study 
found that nurses were much more knowledgeable about 
ADRs than other cadres (p < 0.001).1 A separate study 
showed a statistically significant disparity (p = 0.004) in the 
overall score among other professions, with pharmacists 
(n = 18) obtaining a mean rank score of 34.08, doctors 
(n = 24) achieving 22.17, and nurses (n = 8) attaining 16.19.16

Another significant observation was that continuing medi-
cal education was associated with some of the items related to 
pharmacovigilance practices, such as reporting or filling out 
ADR forms and awareness regarding the safety of herbal drugs. 
Unlike our results, a study conducted in Jordan identified no 
connections between attitude, knowledge, age, gender, and 
professional experience.19 Few studies have shown a link 
between demographic factors and KAP for pharmacovigilance/
ADR reporting. In a few research, Rabayah et al.19 discovered 
no correlations (p > 0.05) between demographic factors (age, 
gender, nationality, occupation, years of experience, practice 
setting) and attitude or knowledge.19 While some research has 
shown a significant (p < 0.05) relationship between knowledge 
and occupation, others have found a relationship between gen-
der, professional position, and knowledge.15 A study by Khan 
et al.27 reported that the profession of HCPs and a lack of train-
ing were predictors of poor ADR reporting (p < 0.05).

Our study’s main highlight was that it attempted to docu-
ment ADRs encountered by HCPs in their daily practice. The 
study emphasizes educating all HCPs on ADR monitoring, 
documenting, reporting, and awareness of pharmacovigi-
lance. Moreover, it is crucial to enhance the collaboration 
among academic institutions, pharmaceutical manufacturers, 
drug regulatory agencies, and HCPs in order to raise aware-
ness about the provision of drug interaction (DI) services and 
ADR reporting protocols.

The study had certain constraints. The cross-sectional design 
restricted the capacity to establish causative linkages or observe 
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variations over time. The sample size was calculated using a sin-
gle proportion formula and did not include a power analysis. 
Recall bias was another limitation, particularly regarding the 
accuracy of participants' recall of prior experiences or practices 
connected to ADR responses. While attempts were made to con-
struct a valid survey instrument, inherent limitations in self-
reported measures may have affected the instrument's validity. 
The study was conducted in Ras Al Khaimah, a region in the 
Northern Emirates of the UAE. Therefore, the findings of this 
study cannot be extrapolated to other provinces in the country.

Nevertheless, Ras Al Khaimah is one of the most devel-
oped regions, offering state-of-the-art healthcare facilities. 
Therefore, it is anticipated that the outcomes in the other sec-
tions would be quite similar. Furthermore, the selection of 
the study sites was purposeful because of their easy reacha-
bility and accessibility. However, it is unlikely that the results 
would have been very different in other hospitals as the phar-
macovigilance-related practices are most likely uniform.

Because the information was self-reported, healthcare 
providers may not have documented actual pharmacovigi-
lance or ADRs reporting methods. However, this is one of 
the common limitations addressed in most survey-based 
studies. The cross-sectional nature of this study may pre-
clude establishing a causal relationship between ADR report-
ing and explanatory variables. Reaching all the planned 
study respondents was an added challenge due to the current 
COVID-19 situation. However, the study achieved its target 
sample size with constant follow-up, reminders, and per-
sonal visits to collect the questionnaires.

Conclusions

The study provides a comprehensive overview of HCPs’ 
knowledge, attitude, and practice regarding pharmacovigi-
lance practices in the UAE. While a significant proportion of 
HCPs acknowledged encountering patients with ADRs, there 
is a significant difference in the reporting process, with more 
than half of the study respondents admitting that they do not 
report ADRs. The study emphasizes positive factors, such as 
most respondents acknowledging the significance of ADR 
reporting and being aware of reporting processes. Among all 
HCPs, pharmacists had the most knowledge regarding ADR 
reporting and pharmacovigilance. Lack of time was the most 
significant barrier to reporting ADRs. Many HCPs indicated 
limited knowledge of the UAE National Pharmacovigilance 
Center and reported not attending pharmacovigilance training 
sessions. Strengthening these components can help to create a 
more knowledgeable and engaged healthcare staff in pharma-
covigilance. In addition, variables such as practice setting and 
CME hours were significant predictors of pharmacovigilance 
and ADR reporting components. Although HCPs’ understand-
ing and attitudes about ADR reporting are encouraging, the 
detected shortcomings indicate the need for focused interven-
tions, training programs, and standardization.
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