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Introduction 

The World Health Organisation (WHO) defines self-
medication (SM) as “the use of pharmaceutical or 
medicinal products by the consumer to treat self-
recognised disorders or symptoms, the intermittent or 
continued use of a medication previously prescribed by 
a physician for chronic or recurring disease or 
symptom, or the use of medication recommended by 
lay sources or health workers not entitled to prescribe 
medicine” (World Health Organisation, 2000). SM is the 
leading cause of detrimental economic, social, 
environmental, and health effects (Parulekar et al., 
2016), with a prevalence ranging between 12.7% and 
95% in developing countries (Shafie et al., 2018). 
Numerous studies have shown that SM is associated 
with inappropriate medication use, inaccurate 
diagnosis, drug interactions, adverse drug reactions, 
delay in seeking medical care, and environmental 
disposal of pharmaceuticals (Limaye et al., 2017). SM 
with antibiotics remains the most alarming issue, as it 
is one of the main drivers of antimicrobial resistance 
(Limaye et al., 2017). A systematic review of SM in 
developing countries (Limaye et al., 2017) showed that 
these health behaviours are attributable to 
socioeconomic conditions, previous experience with 
drug use, mild disease conditions, emergencies, lack of 
time, and saving money. During the COVID-19 
outbreak, multiple socio-cultural, socioeconomic, and 
regulatory interplays influenced the global prevalence 
of SM (Karimy et al., 2011; Pakpour & Griffiths, 2020; 
Dare et al., 2021; Fetensa et al., 2021; Quincho-Lopez 
et al., 2021; Sadio et al., 2021; Wegbom et al., 2021; 
Gaviria-Mendoza et al., 2022). The Health Belief Model 
(HBM) was used in the context of COVID-19 to predict 

community preventive behaviours (Mirzaei et al., 2021) 
and investigate the determinants of SM in the 
community (Sudhewa et al., 2023), including self-
perception of the susceptibility to the illness, the likely 
severity of symptoms, the benefits of SM, and barriers 
to accessing medical care (Sudhewa et al., 2023). HBM 
has shown that people who feel vulnerable to health 
threats and have a high perception of risk severity, such 
as those taking multiple medications and with 
comorbidities, tend to engage in risky behaviours such 
as self-medication (Karimy et al., 2021; Borges do 
Nascimento et al., 2022; Wilhelm et al., 2023).  

Misinformation and dangerously individual opinions 
posted and shared on social media triggered irrational 
health behaviours, leading to harmful and sometimes 
detrimental public health outcomes (Parkour et al., 
2020; Fetensa et al., 2021; Ayosanmi et al., 2022; 
Kazemioula et al., 2022; Gaviria-Mendoza et al., 2022; 
World Health Organisation, 2022). A countless number 
of posts and accounts were either deleted or 
suspended in an attempt to fight this public health 
threat (Meeks, 2018). Several reviews examined the 
amount of health misinformation on different 
platforms (Tang et al., 2018; Wang et al., 2019; 
Gabarron et al., 2021; Suarez-Lledo & Alvarez-Galvez, 
2021), and many studies raised the alarm about the 
amount of misleading content shared on social media 
during COVID-19 (Cinell et al., 2020; Kouzy et al., 2020; 
Mian & Khan, 2020; Roozenbeek et al., 2020; Singh et 
al., 2020). A systematic review assessed the infodemics 
and health misinformation and pointed to the double 
impact of social media in triggering detrimental health 
behaviours while also providing a tool for fighting this 
major health issue during disease outbreaks (Borges do 
Nascimento et al., 2022). The fifth WHO Infodemics 
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Abstract 
Background: The contribution of the pharmacist in influencing health behaviours and 
raising awareness of the impact of self-medication (SM) is valuable. During the COVID-19 
pandemic, SM was triggered by multiple factors driven by the fear of becoming infected. 
This study aimed to identify the determinants of SM during the outbreak, with a focus on 
the role of social media, and to determine areas where the active contribution of the 
pharmacist needs strengthening.   Methods: A pilot cross-sectional study using snowball 
sampling was conducted in thirteen countries.    Results: A total of 2369 participants with 
a mean age of 30.62±11.57 years were enrolled in the study. The determinants of SM 
were 1) sociodemographic characteristics, including developing countries (ORa= 0.670; 
95%CI [0.49, 0.91]); 2) communication channels, where Facebook was the most used 
social media platform (ORa=1.624; 95%CI [1.29, 2.05]); and 3) content and sources of 
unverified information, i.e. television interviews (ORa=1.357; 95%CI [1.03, 1.78]) and 
videos with someone confirming the effectiveness of medication used (ORa=1.353; 95%CI 
[1.06, 1.73]). The perceived risk severity was associated with elderly polypharmacy (ORa= 
2.468; 95%CI [1.87, 3.26]).     Conclusion: The pharmacist should collaboratively and 
actively contribute to the design and implementation of health promotion programmes 
and convert to positive the influence of social media.  
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Management Conference identified social media as the 
primary source of exposure to misinformation, 
predominantly in minorities and vulnerable 
populations; nevertheless, it is a valuable resource for 
understanding COVID-19 the dynamics of 
misinformation (Borges do Nascimento et al., 2022). 
According to the WHO, an infodemic is “too much 
information, including false or misleading information 
in digital and physical environments during a disease 
outbreak. It causes confusion and risk-taking 
behaviours that can harm health. It also leads to 
mistrust in health authorities and undermines the public 
health response” (World Health Organisation, n.d.). A 
systematic review identified five determinants of 
infodemics during disease outbreaks, i.e. information 
sources, structure and consensus of the online 
community, communication channels, such as mass 
media and social media, message content, and 
contexts, such as health emergencies and public 
opinion (Alvarez-Galvez et al., 2021).  

Raising awareness about the detrimental impact of SM 
is crucial to secure public health. The pharmacist is 
well-positioned to guide medication use, management, 
and prevention of the infection (Mallhi et al., 2020; 
Saleem et al., 2021; Harnett & Lam Ung, 2022; Valliant 
et al., 2022; Zheng et al., 2023). A systematic review of 
pharmacy practice showed the crucial role of the 
pharmacist in providing information and infection 
management (Zheng et al., 2023). Ease of access to 
pharmacists and their expertise is essential to 
preventing inappropriate health behaviours (Mallhi et 
al., 2020; Saleem et al., 2021; Harnett & Lam Ung, 2022; 
Valliant et al., 2022; Zheng et al., 2023). However, there 
are multiple reports of the hazardous impact of SM 
during the COVID-19 pandemic, which could have been 
prevented with the contribution of the pharmacists had 
they been fully empowered (Ayosanmi et al., 2022; 
Kazemioula et al., 2022; Gaviria-Mendoza et al., 2022; 
Zheng et al., 2023). This study aimed to identify the 
determinants of SM during the COVID-19 pandemic and 
the influence of social media across thirteen developed 
and developing countries. 

 

Methods 

Study design and sampling 

A cross-sectional descriptive pilot study was conducted 
online from January to December 2021. A call to join 
the survey was sent among national and international 
research groups. Researchers from Bangladesh, Brazil, 
India, Jordan, Lebanon, Nigeria, Pakistan, Poland, 
Qatar, Serbia, Tunisia, the United Arab Emirates (UAE), 
and the United States of America (USA) showed 

interest and enrolled in the study. Countries were 
categorised as developed and developing based on the 
World Bank country classifications by income level 
(Hamadeh et al., 2021). Google Forms, a cloud-based 
survey tool powered by Google, was used to create the 
questionnaire. Snowball sampling was used to 
distribute the questionnaire and enrol participants 
(Parker et al., 2019), who had to be 18 years and older 
and have access to the Internet. Before filling out the 
online survey, participants were informed of the 
objective of the study and their freedom to withdraw 
at any time. Participants did not receive any financial 
reward for their participation. The online survey was 
anonymous and voluntary. 
 

The online survey  

The online survey was formulated and adapted 
according to the context and similar published articles 
(Arafat et al., 2020; Bridgman et al., 2020; Griffiths, 
2020; Kouzi et al., 2020; Malik et al., 2020; Miñan-Tapia 
et al., 2020; Pakpour & Roozenbeek et al., 2020; 
Washburn, 2020). The questionnaire was formulated in 
English and translated into Arabic, Portuguese, Serbian, 
and Polish using forward and back-translation (Sousa & 
Rojjanasrirat, 2011). After a forward translation from 
English into the local language, the translated version 
was then back-translated into English. The two English 
versions were compared, and discrepancies were 
corrected by consensus between the translators and 
the principal investigator in each country.  

The online survey tackled health behaviours and their 
associated determinants, including: 
1) Socio-demographic characteristics, such as age, 
gender, marital status, and level of education; 
2) Community: developing vs. developed countries; 
3) Context: The perceived severity of the risk in 
susceptible individuals with underlying diseases that 
puts them at risk of getting the severe form of COVID-
19 or individuals with chronic diseases; 
4) Content: trusted sources of information, such as 
mass media, social media, YouTube, an article, or social 
networks; 
5) Communication platforms;  
6) Medications used: the list of medications was 
formulated based on similar studies and case reports 
(Jankelson et al., 2020; Nguyen et al., 2020; Axfors et 
al., 2021; Bryant et al., 2021; Butler et al., 2021; 
Cacciapuoti & Cacciapuoti, 2021; Eze et al., 2021; 
Khabour & Hassanein, 2021; Kow & Hasan, 2021; 
Mehta et al., 2021; Moore et al., 2021; Murai et al., 
2021; Srivastava et al., 2021; Temple et al. 2021; 
Thomas et al., 2021; Toscano et al., 2021). The 
formulated list of medications was approved by co-
authors from the thirteen countries involved. Pertained 
questions were closed-ended. 
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Ethics approval and consent to participate 

The study protocol was approved by the Lebanese 
International University institutional ethics committee 
(2020RC-057-LIUSOP). Privacy and anonymity were 
ensured across the data collection process, as per the 
Declaration of Helsinki. Submission of the online form 
was considered informed consent. 
 

Statistical analysis 

Data were analysed using SPSS version 25 (SPSS Inc, 
Chicago, IL). The descriptive analysis considered the 
categorical variables expressed as quantitative 
variables. For bivariate analysis, the Chi-square test was 
used to compare two groups. The logistic regression 
was built using the enter method. Multivariate analysis 
considered SM as the dependent variable. Independent 
variables with a p < 0.2 in the bivariate analysis were 
entered into the model. In all cases, p < 0.05 was 
statistically significant. 

Results 

The total number of participants who completed the 
survey was 2369, with a mean age of 30.62±11.57 years 
(Appendix A). Most Polish participants (82%) confirmed 
practising SM to treat or prevent COVID-19 infection. 
Respondents from other countries reported limited use 
of medications without prescription, not exceeding 
36%. Other detrimental health behaviours included 
administering medicines to children, the elderly, or 
family members without a prescription and engaging in 
SM following advice from someone close (Table I). 

More than half of the participants indicated that the 
trusted sources of unverified information triggering SM 
were social media, mass media, articles from the 
Internet, and videos uploaded on YouTube (Table II). 

Communication channels across all countries varied but 
were mainly Facebook and YouTube, the predominant 
sources of health information during the COVID-19 
pandemic (Table III).  

 

Table I: Health behaviours during the COVID-19 pandemic 

Variable BGD BRA IND JOR LBN NGA PAK POL QAT SRB UAE  USA TUN 

Total sample n=109 n=284 n=395 n=106 n=457 n=101 n=104 n=118 n=100 n=140 n=56 n=139 n=260 

Medications use without prescription  

Yes 29  
(27%) 

38 
(13%) 

97 
(25%) 

37 
(35%) 

113 
(25%) 

30 
(30%) 

24 
(23%) 

97 
(82%) 

29 
(29%) 

18 
(13%) 

17 
(30%) 

14 
(10%) 

62 
(24%) 

No 80 
(73%) 

246 
(87%) 

298 
(75%) 

69 
(65%) 

344 
(75%) 

71 
(70%) 

80 
(77%) 

21 
(18%) 

71 
(71%) 

122 
(87%) 

39 
(70%) 

125 
(90%) 

198 
(76%) 

Medications shared or administered without prescription to* 

An elderly  12 
(41%) 

6 
 (7%) 

25 
 (26%) 

8 
 (22%) 

24 
 (21%) 

9 
(30%) 

7 
 (29%) 

0 
 (0%) 

3 
 (10%) 

2 
 (11%) 

3 
 (18%) 

4 
 (29%) 

 

Your child 9 
(31%) 

3 
 (3%) 

21 
 (22%) 

7 
 (19%) 

28 
 (25%) 

11 
(37%) 

5 
 (21%) 

1 
 (5%) 

6 
 (21%) 

2 
 (11%) 

0 
 (0%) 

4 
 (29%) 

 

A family 
member 

11 
(38%) 

11 
 (12%) 

36 
 (37%) 

14 
 (38%) 

35 
 (31%) 

9 
(30%) 

6 
 (25%) 

5 
 (23%) 

11 
 (38%) 

5 
 (28%) 

5 
 (29%) 

4 
 (29%) 

 

Medication use without prescription following the recommendation of a* 

Parent 11 

 (38%) 

7 

 (8%) 

21 

 (22%) 

2 

 (5%) 

22 

 (19%) 

9 

(30%) 

4 

 (17%) 

3 

 (14%) 

2 

 (7%) 

0 

 (0%) 

2 

 (12%) 

1 

 (7%) 

 

Sibling 15 
 (52%) 

5 
 (6%) 

37 
 (38%) 

7 
 (19%) 

43 
 (38%) 

11 
(37%) 

7 
 (29%) 

1 
 (5%) 

10 
 (34%) 

4 
 (22%) 

6 
 (35%) 

5 
 (36%) 

 

Family 
member 

19 
 (66%) 

7 
 (8%) 

26 
 (27%) 

10 
 (27%) 

30 
 (26%) 

11 
(37%) 

6 
 (25%) 

1 
 (5%) 

5 
 (17%) 

1 
 (6%) 

7 
 (41%) 

2 
 (14%) 

 

Co-worker 9 
 (31%) 

8 
 (9%) 

19 
 (20%) 

6 
 (16%) 

21 
 (18%) 

9 
(30%) 

6 
 (25%) 

0 
 (0%) 

2 
 (7%) 

1 
 (6%) 

7 
 (41%) 

3 
 (21%) 

 

Neighbour 15 
 (52%) 

3 
 (3%) 

25 
 (26%) 

5 
 (14%) 

24 
 (21%) 

11 
(37%) 

11 
 (46%) 

0 
 (0%) 

8 
 (28%) 

3 
 (17%) 

3 
 (18%) 

5 
 (36%) 

 

Friend 12 
 (41%) 

6 
 (7%) 

26 
 (27%) 

6 
 (16%) 

50 
 (44%) 

9 
(30%) 

9 
 (38%) 

0 
 (0%) 

7 
 (24%) 

3 
 (17%) 

3 
 (18%) 

4 
 (29%) 

 

BGD: Bangladesh; BRA: Brazil; IND: India; JOR: Jordan; LBN: Lebanon; NGA: Nigeria; PAK: Pakistan; POL: Poland; QAT: Qatar; SRB: Serbia; UAE: United Arab 
Emirates; USA: United States of America; TUN: Tunisia 

*more than one answer applies 
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Table II: Content: trusted sources of unverified health information that influenced self-medication 

Variable BGD BRA IND JOR LBN NGA PAK POL QAT SRB TUN  UAE USA 

Total sample n=109 n=284 n=395 n=106 n=457 n=101 n=104 n=118 n=100 n=140 n=260 n=56 n=139 

A video 
uploaded on 
social media 

43 
(40%) 

48 
(17%) 

116 
(30%) 

24 
(23%) 

93 
(20%) 

19 
(19%) 

37 
(36%) 

111 
(94%) 

23 
(23%) 

23 
(16%) 

98 
(38%) 

9 
(16%) 

32 
 (23%) 

A post of 
someone 
confirming that 
he tried a 
medication 

25 
(23%) 

40 
(14%) 

110 
(28%) 

27 
(25%) 

117 
(26%) 

29 
(29%) 

40  

(38%) 

106 
(90%) 

19 
(19%) 

11 
(8%) 

80 
(31%) 

5 
(9%) 

27 
(19%) 

A TV interview 
with someone 
that you do not 
know 

40 
(37%) 

49 
(17%) 

108 
(27%) 

22 
(21%) 

113 
(25%) 

27 
(27%) 

39 
(37%) 

111 
(94%) 

21 
(21%) 

14 
(10%) 

60 
(23%) 

9 
(16%) 

22 
(16%) 

An article or 
report 
published on 
the internet 

67 
(61%) 

63 
(22%) 

182 
(46%) 

56 
(53%) 

157 
(34%) 

42 
(42%) 

49  

(47%) 

71 
(60%) 

42 
(42%) 

28 
(20%) 

120 
(46%) 

17 
(30%) 

46 
(33%) 

A post on social 
media 

41 
(38%) 

46 
(16%) 

109 
(28%) 

29 
(27%) 

106 
(23%) 

29 
(29%) 

33 
(31%) 

115 
(97%) 

18 
(18%) 

13 
(9%) 

68 
(26%) 

12 
(21%) 

28 
(20%) 

A TV interview 
or radio talk 
with an expert 

67 
(61%) 

52 
(18%) 

174 
(44%) 

58 
(55%) 

267 
(59%) 

42 
(42%) 

51 
(49%) 

64 
(54%) 

62 
(62%) 

55 
(39%) 

140 
(54%) 

31 
(55%) 

52 
(37%) 

A video posted 
on YouTube  

68 
(62%) 

30 
(11%) 

184 
(47%)  

30 
(28%) 

169 
(37%) 

43 
(43%) 

50 
(48%)  

19 
(16%) 

34 
(34%) 

25 
(18%) 

44 
(17%) 

9 
(16%)  

46 
(33%) 

BGD: Bangladesh; BRA: Brazil; IND: India; JOR: Jordan; LBN: Lebanon; NGA: Nigeria; PAK: Pakistan; POL: Poland; QAT: Qatar; SRB: Serbia; UAE: United Arab 
Emirates; USA: United States of America; TUN: Tunisia 

 

Table III: Communication channels that influenced self-medication  

Variable BGD BRA IND JOR LBN NGA PAK POL QAT SRB TUN  UAE USA 

Total sample n=109 n=284 n=395 n=106 n=457 n=101 n=104 n=118 n=100 n=140 n=260 n=56 n=139 

Facebook 68  

(62%) 

50 
(18%) 

85 
(21%) 

20 
(19%) 

 170 
(37%) 

30 
(30%) 

41 
(40%) 

7  

(6%) 

21 
(21%) 

18 
(13%) 

207 
(80%) 

5  

(9%) 

27 
(20%) 

Instagram 24  

(22%) 

30 
(11%) 

141 
(36%) 

10 
(10%) 

148 
(32%) 

16 
(16%) 

38 
(36%) 

3 
(2.5%) 

22 
(22%) 

13  

(9%) 

44 
(17%) 

5  

(9%) 

12 
(9%) 

Twitter 29 
(27%) 

9  

(3%) 

85 
(21%) 

6  

(6%) 

122 
(27%) 

29 
(29%) 

29 
(28%) 

9 
(7.6%) 

20 
(20%) 

5  

(4%) 

53 
(20%) 

10 
(18%) 

19 
(14%) 

TikTok 4  

(4%) 

6  

(2%) 

11  

(3%) 

1  

(1%) 

42  

(9%) 

8  

(8%) 

7 

 (7%) 

0 

 (0%) 

1  

(1%) 

1 
(1%) 

63 
(24%) 

2  

(4%) 

1  

(1%) 

LinkedIn 22  

(20%) 

5  

(2%) 

53 
(13%) 

16 
(15%) 

50 
(11%) 

27 
(27%) 

13 
(12%) 

6  

(5%) 

14 
(14%) 

9  
(6%) 

34 
(13%) 

14 
(25%) 

28 
(20%) 

WhatsApp 28  

(26%) 

42 
(15%) 

160 
(40%) 

15 
(14%) 

92 
(20%) 

39 
(39%) 

38 
(36%) 

3  

(2%) 

15 
(15%) 

5  

(4%) 

58 
(22%) 

6 
(11%) 

37 
(27%) 

Snapchat 1 
(1%) 

6  
(2%) 

18 
(5%) 

2  
(2%) 

33 
(7%) 

3 
(3%) 

13 
(12%) 

0  
(0%) 

3  
(3%) 

1 
(1%) 

50 
(20%) 

1 
(2%) 

5 
(4%) 

BGD: Bangladesh; BRA: Brazil; IND: India; JOR: Jordan; LBN: Lebanon; NGA: Nigeria; PAK: Pakistan; POL: Poland; QAT: Qatar; SRB: Serbia; UAE: United Arab 
Emirates; USA: United States of America; TUN: Tunisia 

 

Figure 1 shows a lack of agreement on the perceived 
positive and negative role of social media among 
participants. Bivariate analysis showed that being a 

male, a healthcare professional, and from a developing 
country were significantly associated with higher self-
medication (Table IV).  
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Figure 1: The perceived positive and negative role of social media during the COVID-19 pandemic 

 

Table IV: Determinants of self-medication 

Variable 

Self-medication 

No Yes P 

n % n % 

Socio-demographic factors 

Gender (Female)           

No 659 73% 245 27% 0.013 

Yes 1129 77% 336 23% 

Age 50 years and above            

No 1655 76% 517 24% 0.005 

Yes 133 67% 64 33% 

Marital status (Married)           

No 1124 76% 357 24% 0.286 

Yes 664 75% 224 25% 

Countries (Developing)            

No 332 80% 81 20% 0.006 

Yes 1456 74% 500 26% 

University degree            

No 522 75 173 25% 0.414 

Yes 1266 76% 408 24% 

Being a healthcare professional           

No 267 78% 76 22% 0.013 

Yes 76 67% 38 33% 

Context: Individual factors that may enhance the perceived risk severity 

Suffering from chronic diseases            

No 1566 76% 485 24% 0.008 

Yes 222 70% 96 30% 

Suffering from any specific disease that puts you at risk of contracting severe COVID-19 infection  

No 1525 77% 464 23% 0.001 

Yes 263 29% 117 31% 

Taking more than three medications other than vitamins and minerals 

No 1605 78% 444 22% <0.001 

Yes 137 57% 137 43%  

Communication channels 

Facebook as a source of information      

No 1185 78% 331 22% <0.001 
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Table IV: Determinants of self-medication (Continued) 

Variable 

Self-medication 

No Yes P 

n % n % 

Yes 603 71% 250 29% 
 

Instagram as a source of information        

No 1348 77% 403 23% 0.003 

Yes 440 71% 178 29% 

Twitter as a source of information            

No 1414 77% 430 23% 0.007 

Yes 374 75% 581 25% 

TIK-TOK as a source of information            

No 1598 76% 506 24% 0.076 

Yes 190 72% 75 28% 

LinkedIn as a source of information            

No 1506 76% 466 24% 0.015 

Yes 282 71% 115 29% 

WhatsApp as a source of information          

No 1334 78% 385 22% <0.001 

Yes 45 70% 196 30% 

Snapchat as a source of information            

No 1603 76% 512 24% 0.169 

Yes 185 73% 69 27% 

Content and sources of misleading information 

A post on social media of someone confirming that he tried a medication  

No 1352 78% 380 22% <0.001 

Yes 435 68% 201 32% 

A TV interview a random person 

No 1358 78% 375 22% <0.001 

Yes 429 68% 206 32% 

A TV interview or radio talk with an expert  

No 979 78% 273 22% 0.001 

Yes 808 72% 307 28% 

An article or report  

No 1127 79% 301 21% <0.001 

Yes 660 28% 280 30% 

A video uploaded on social media  

No 1316 78% 377 22% <0.001 

yes 472 70% 204 30% 

A post on social media            

No 1348 78% 373 22% <0.001 

Yes 439 68% 208 32% 

A video uploaded on YouTube    

No 1149 78% 318 22% <0.001 

Yes 639 71% 263 29% 

 

The most widely used medications were vitamin D, 
vitamin C, and zinc supplements, followed by 
antimicrobials, including azithromycin, ivermectin, 
hydroxychloroquine, and levofloxacin. Antimicrobials 
were the second most reported drugs used to manage 
or prevent COVID-19, particularly azithromycin 
(antibiotic), followed by levofloxacin (antibiotic), and 
hydroxychloroquine (antimalarial), except in Serbia, 
Qatar, and the UAE in the case of hydroxychloroquine. 
Ivermectin (anti-parasitic) was used in all countries 

except Serbia. Other medications, such as 
anticoagulants, anti-inflammatories, influenza vaccine, 
colchicine, xylocaine gel, and ambroxol, were utilised in 
variable amounts among different countries. All 
respondents, except Pakistanis, Emiratis, and 
Americans, reported self-medication with zolpidem for 
insomnia. Other drugs used to treat insomnia were 
paracetamol/diphenhydramine, melatonin, and 
valerian. Benzodiazepines and Flupentixol/melitracen 
were used to treat anxiety (Table V). 
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Table V: Types of medications used without prescription 

Variable BGD BRA IND JOR LBN NGA PAK POL QAT SRB UAE USA 

Total sample n=109 n=284 n=395 n=106 n=457 n=101 n=104 n=118 n=100 n=140 n=56 n=139 

Total SM sample n=29 n=38 n=97 n=37 n=113 n=30 n=24 n=97  n=29 n=18 n=17 n=14 

Medications used to treat or prevent COVID-19 infection 

Antimicrobials             

Azithromycin 15 
(52%) 

23 
(26%) 

53 
(55%) 

13 
 (35%) 

40 
(35%) 

4 
 (13%) 

6 
 (25%) 

21 
(100%) 

1 
 (3%) 

8 
 (44%) 

4 
 (24%) 

6 
 (43%) 

Levofloxacin 6 
(21%) 

6 
(7%) 

20 
(21%) 

3 
 (8%) 

20 
 (18%) 

3 
 (10%) 

1 
 (4%) 

21 
(100%) 

0 
 (0%) 

0 
 (0%) 

2 
 (12%) 

1 
 (7%) 

Hydroxychloroquine 7 
 (24%) 

12 
 (13%) 

14 
 (14%) 

1 
 (3%) 

16 
 (14%) 

3 
 (10%) 

1 
 (4%) 

21 
(100%) 

0 
 (0%) 

0 
 (0%) 

0 
 (0%) 

2 
 (14%) 

Ivermectin 7 
 (24%) 

25 
 (28%) 

23 
 (24%) 

0 
 (0%) 

23 
 (20%) 

1 
 (3%) 

3 
 (13%) 

21 
(100%) 

2 
 (7%) 

0 
 (0%) 

4 
 (24%) 

1 
 (7%) 

Anti-inflammatory drugs 

Ibuprofen 2 
 (7%) 

22 
 (25%) 

9 
 (9%) 

5 
 (14%) 

25 
 (22%) 

4 
 (13%) 

3 
 (13%) 

9 
 (43%) 

0 
 (0%) 

0 
 (0%) 

3 
 (18%) 

2 
 (14%) 

Prednisone 3 
 (10%) 

4 
 (4%) 

7 
 (7%) 

0 
 (0%) 

16 
 (14%) 

2 
 (7%) 

3 
 (13%) 

19 
 (90%) 

1 
 (3%) 

0 
 (0%) 

0 
 (0%) 

0 
 (0%) 

Anticoagulants 

Enoxaparin 5 
 (17%) 

3 
 (3%) 

8 
 (8%) 

0 
 (0%) 

22 
 (19%) 

1 
 (3%) 

2 
 (8%) 

21 
(100%) 

0 
 (0%) 

0 
 (0%) 

1 
 (6%) 

0 
 (0%) 

Fondaparinux 5 
 (17%) 

39 
 (44%) 

28 
 (29%) 

16 
 (43%) 

34 
 (30%) 

3 
 (10%) 

11 
 (46%) 

21 
(100%) 

10 
 (34%) 

9 
 (50%) 

7 
 (41%) 

5 
 (36%) 

Aspirin 5 
 (17%) 

41 
 (46%) 

10 
 (10%) 

7 
 (19%) 

24 
 (21%) 

0 
 (0%) 

5 
 (21%) 

21 
(100%) 

3 
 (10%) 

3 
 (17%) 

4 
 (24%) 

0 
 (0%) 

Vaccines 

Influenza vaccine 11 
 (4%) 

10 
 (4%) 

61 
 (22%) 

27 
 (10%) 

71 
 (26%) 

10 
 (4%) 

9 
 (3%) 

18 
 (86%) 

23 
 (8%) 

14 
 (5%) 

13 
 (5%) 

3 
 (1%) 

Vitamins and minerals 

Zinc 10 
 (34%) 

24 
 (27%) 

44 
 (45%) 

18 
 (49%) 

66 
 (58%) 

9 
 (30%) 

8 
 (33%) 

12 
 (57%) 

19 
 (66%) 

12 
(67%) 

9 
 (53%) 

6 
 (43%) 

Vitamin D 10 
 (34%) 

27 
 (30%) 

71 
 (73%) 

30 
 (81%) 

67 
 (59%) 

15 
 (50%) 

13 
 (54%) 

8 
 (38%) 

27 
 (93%) 

16 
 (89%) 

14 
 (82%) 

3 
 (21%) 

Vitamin C 5 
 (17%) 

4 
 (4%) 

7 
 (7%) 

2 
 (5%) 

25 
 (22%) 

0 
 (0%) 

3 
 (13%) 

10 
 (48%) 

0 
 (0%) 

0 
 (0%) 

1 
 (6%) 

1 
 (7%) 

Other 

Colchicine 5 
 (17%) 

5 
 (6%) 

15 
 (15%) 

9 
 (24%) 

24 
 (21%) 

0 
 (0%) 

1 
 (4%) 

21 
(100%) 

5 
 (17%) 

1 
(6%) 

3 
 (18%) 

1 
 (7%) 

Ambroxol 4 
 (14%) 

5 
 (6%) 

13 
 (13%) 

3 
 (8%) 

25 
 (22%) 

0 
 (0%) 

4 
 (17%) 

20 
 (95%) 

1 
 (3%) 

0 
 (0%) 

1 
 (6%) 

1 
 (7%) 

Xylocaine gel 4 
 (14%) 

1 
 (1%) 

6 
 (6%) 

2 
 (5%) 

35 
 (31%) 

1 
 (3%) 

2 
 (8%) 

21  
(100%) 

4 
 (14%) 

1 
 (6%) 

1 
 (6%) 

0 
 (0%) 

Self-medication to treat anxiety 

Benzodiazepines 8 
 (28%) 

5 
 (6%) 

9 
 (9%) 

2 
 (5%) 

23 
 (20%) 

3 
 (10%) 

2 
 (8%) 

20 
 (95%) 

1 
 (3%) 

3 
 (17%) 

2 
 (12%) 

1 
 (7%) 

Flupentixol/melitracen 5 
 (17%) 

3 
 (3%) 

11 
 (11%) 

3 
 (8%) 

23 
 (20%) 

3 
 (10%) 

3 
 (13%) 

21 
(100%) 

1 
 (3%) 

1 
 (6%) 

1 
 (6%) 

1 
 (7%) 

Self-medication to treat insomnia 

Zolpidem 4 
 (14%) 

1 
 (1%) 

12 
 (12%) 

2 
 (5%) 

22 
 (19%) 

3 
 (10%) 

0 
 (0%) 

21 
(100%) 

0 
 (0%) 

1 
 (6%) 

0 
 (0.0%) 

0 
 (0%) 

Melatonin 5 
 (17%) 

3 
 (3%) 

9 
 (9%) 

4 
 (11%) 

18 
 (16%) 

4 
 (13%) 

4 
 (17%) 

18 
 (86%) 

3 
 (10%) 

4 
 (22%) 

2 
(11.8%) 

3 
 (21%) 

Valerian 5 
 (17%) 

5 
 (6%) 

11 
 (11%) 

1 
 (3%) 

23 
 (20%) 

2 
 (7%) 

1 
 (4%) 

19 
 (90%) 

0 
 (0%) 

3 
 (17%) 

1 
 (5.9%) 

0 
 (0%) 

Paracetamol/ 
diphenhydramine 

5 
 (17%) 

5 
 (6%) 

11 
 (11%) 

1 
 (3%) 

23 
 (20%) 

2  
(6.7%) 

1 
 (4%) 

21 
(100%) 

0 
 (0%) 

3 
 (17%) 

1 
 (5.9%) 

0 
 (0%) 

BGD: Bangladesh; BRA: Brazil; IND: India; JOR: Jordan; LBN: Lebanon; NGA: Nigeria; PAK: Pakistan; POL: Poland; QAT: Qatar; SRB: Serbia; UAE: United Arab 
Emirates; USA: United States of America 
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Multivariate analysis showed that factors contributing 
to an enhanced risk of developing the severe form of 
COVID-19, such as age of more than 50 years, the 
presence of chronic illnesses, and diseases evidenced 
to increase this risk, were not significantly associated 
with SM (p > 0.05). Other factors significantly 
associated with SM included taking multiple 
medications (ORa= 2.468;  95% CI [1.87, 3.26]) and 
being from a developing country (ORa= 0.670; 95% CI 

[0.49, 0.91]). Facebook was the only social media 
platform influencing SM (ORa=1.624; 95% CI [1.29, 
2.05]). While for the trusted sources of misleading 
information, a TV interview with someone not 
previously known to people (ORa=1.357; 95% CI [1.03, 
1.78]) and a post on social media of a person confirming 
having tried the medication (ORa=1.353; 95% CI [1.06, 
1.73]) significantly influenced SM (Table VI). 

 

Table VI: Logistic regressions using self-medication as the dependent variable  

Variable ORa P 95% CI 

Individual determinants     

Gender (Male /Female*) 0.868 0.178 0.706 1.067 

Age 50 years and above (No /Yes*) 1.189 0.350 0.828 1.707 

Being a healthcare professional  (No /Yes*) 1.896 0.027* 1.074 3.347 

Countries (Developing/Developed*) (No/Yes*) 0.670 0.010* 0.493 0.909 

Suffering from chronic diseases (No /Yes*) 0.943 0.756 0.653 1.363 

Suffering from any specific disease that puts you at risk of contracting the severe form of COVID-
19 infection (No /Yes*) 

1.285 0.129 0.930 1.774 

Taking more than three medications other than vitamins and minerals (No/Yes*) 2.468 0.000* 1.866 3.264 

Communication channels     

Facebook as a source of information (No/Yes*) 1.624 0.000* 1.289 2.046 

Instagram as a source of information (No/Yes*) 1.127 0.294 0.901 1.410 

Twitter as a source of information (No/Yes*) 1.104 0.464 0.847 1.438 

TIK-TOK as a source of information (No/Yes*) 0.911 0.478 0.705 1.178 

Linkedin as a source of information (No/Yes*) 0.916 0.499 0.710 1.182 

WhatsApp as a source of information (No/Yes*) 1.130 0.417 0.842 1.517 

Snapchat as a source of information (No/Yes*) 0.903 0.426 0.704 1.160 

Content and sources of health unverified information     

A post on social media of someone confirming that he tried a medication (No/Yes*) 1.353 0.016* 1.057 1.731 

A TV interview with someone that you do not know (No/Yes*) 1.357 0.028* 1.033 1.783 

A TV interview or radio talk with an expert (No/Yes*) 0.982 0.870 0.790 1.220 

An article or report published on the internet 1.190 0.127 0.952 1.489 

A video uploaded on social media (No/Yes*) 1.018 0.897 0.781 1.326 

A post on social media (No/Yes*) 1.299 0.060 0.989 1.705 

A video uploaded on YouTube (No/Yes*) 1.117 0.374 0.876 1.424 

* p < 0.05 

 

Discussion 

This pilot study evaluated the determinants of self-
medication and sources of information that influenced 
this detrimental health behaviour in thirteen countries 
during the COVID-19 pandemic. Except for Poland, SM 
had a low prevalence among participating countries, 
ranging from 10% to 35%. It was influenced by 
infodemics shared on social media, seen or heard on 
mass media, or read in articles. The studied 

determinants of SM were individual factors, 
communication channels, health information sources 
and content, and the context of health belief risk 
severity perceived by people with diseases or 
conditions that increase the risk of contracting the 
severe form of COVID-19 infection.  

Several similar studies reported a heterogenous overall 
rate of SM in the general population, ranging from less 
than 4% to 88.3% (Dare et al., 2021; Quincho-
Lopez,2021; Quispe-Cañari et al., 2021, Amuzie et al., 
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2022) and from 33.9% to 83% in targeted groups 
(Karimy et al., 2011; Miñan-Tapia et al., 2020; Sadio et 
al., 2021; Yasmin et al., 2022). A systematic review of 
14 studies from 14 countries totalling 15,154 
participants found a pooled prevalence across 
countries of 44.9% (ranging from 3.4 to 96%), which 
was particularly alarming in developing countries 
(Ayosanmi et al., 2022). Another systematic review and 
meta-analysis showed that the pooled prevalence of 
SM during COVID-19 was 48.6%, with 41% in Europe 
and 53% in Asia (Kazemioula et al., 2022).  

In this study, being a developing country was the only 
sociodemographic determinant associated with SM. 
Socioeconomic and sociocultural interplays and loose 
regulations facilitate access to SM in developing 
countries (Ocan et al., 2015; Torres et al., 2021). 

The context related to individual factors that may 
enhance the perceived risk of disease severity did not 
influence SM. The health belief model (HBM) explains 
these dynamics. This model predicts and helps 
understand health behaviours and related contributory 
factors by focusing on the risk perception determined 
by the perceived susceptibility and severity of the 
disease. The model also explores the individual health 
motivation to adopt a behaviour according to the 
perceived efficacy or benefit of such practice (Chuang 
& Liao, 2022) 

HBM predicts that people who feel vulnerable to health 
threats, such as those with comorbidities and taking 
multiple medications, tend to engage in risky 
behaviours such as self-medication (Washburn, 2020). 
This model explains why participants with underlying 
disease conditions trusted more social media, similar to 
previous findings showing that social media enhances 
health beliefs (Chuang & Liao, 2022). In this study, 
participants taking multiple medications other than 
vitamins and minerals tended to self-medicate. The 
association between polypharmacy and SM has been 
evidenced in seniors (Heshmatifar et al., 2021; World 
Health Organisation, 2023). Medication leftovers in a 
household can potentially facilitate SM for chronic 
users. In addition, a successful experience with SM and 
perceiving drugs as harmless create a false sense of 
confidence, especially when exposed to misleading 
information from social media. As a result, this health 
behaviour may exacerbate inappropriate drug use and 
increase the risk of worst outcomes in this age group. 
Similar findings were also reported and raised the 
alarm about the consequences of this health practice 
(Washburn, 2020). 

Communication channels play an essential role in 
connecting people and influencing different behaviours 
and outcomes (Welch et al., 2016). People using social 
media to seek health inquiries feel empowered and in 

control of their disease condition (Smailhodzic et al., 
2016). During the COVID-19 pandemic, the role of social 
media was ambivalent (Rismanbaf, 2021; Chung, 2022). 

In this study, similar results were found since 
participants showed no agreement on the perceived 
impact of social media. The primary social media 
platform used was Facebook, which was significantly 
associated with SM, followed by WhatsApp. Previous 
studies showed similar findings (Arafat et al., 2020; 
Radwan et al., 2021). 

Facebook is usually used for entertainment, status-
seeking, and socialising purposes rather than for 
getting health information (Yang et al., 2021). Twitter is 
another popular platform among health policy and 
health services researchers (Bridgman et al., 2020). In 
this study, Twitter was not among the top three used 
social media. Facebook and Twitter have different user 
profiles (Bridgman et al., 2020) and showed divergence 
in the prevalence of popular low-credibility content 
(Bridgman et al., 2020). They were sources of concern 
about the spread of misinformation predominantly at 
the beginning of the current outbreak (Li et al., 2020). 
Studies also stressed the extensive misleading 
information and fake news posted on WhatsApp during 
this period (Ataç et al., 2020; Galhardi, 2020; Andika et 
al., 2021). 

The content and sources of misleading information that 
influenced SM were a post on social media of someone 
who confirmed trying the medication and an interview 
on TV with a random person. These results postulate 
that misinformation and disinformation affect health 
behaviours potentially because ways of content 
communication to the audience promote trust and 
belief. It is also well documented that misleading 
information posted on social media and videos 
uploaded on YouTube impact health behaviours 
(Anwar et al., 2020; Stewart et al., 2022). 

The mass media had a role in disseminating facts and 
knowledge about COVID-19 that triggered a sense of 
fear by portraying COVID-19 as an imminent risk (Giri & 
Maurya, 2021; Yakunin et al., 2021; Al-Dmour et al., 
2022). 

In this study, mass media (TV and radio) reached a large 
audience from all age groups. Mass media must be 
accountable to host experts and filter broadcasted 
information. Results showed that participants used SM 
after a TV or radio interview with a random host, while 
no association was found when interviewing an expert. 

The rates of self-medication with a plethora of off-label 
drugs varied across countries. Vitamin C, vitamin D, zinc 
supplements, aspirin, ibuprofen, and ivermectin are 
labelled over-the-counter (OTC) and can be purchased 
without a prescription in most countries. Other drugs 
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reportedly used in this sample include antimicrobials 
(azithromycin, levofloxacin, hydroxychloroquine, 
ivermectin), anticoagulants (enoxaparin, 
fondaparinux), corticosteroids (prednisone), influenza 
vaccine, mucolytic (ambroxol), and medication for 
acute gout (colchicine). Respondents also used 
benzodiazepines and flupentixol/melitracen to treat 
anxiety and zolpidem, while they self-medicated with 
paracetamol/diphenhydramine, melatonin, and 
valerian to treat insomnia. Different studies, systematic 
reviews, and meta-analyses assessed the repurposing 
of the above-listed medications for the prevention or 
the management of COVID-19 infection, with variable 
results and non-conclusive benefits (Arjomandi Rad et 
al., 2020; Jankelson et al., 2020; Nguyen et al., 2020; 
Axfors et al., 2021; Bryant et al., 2021; Butler et al., 
2021; Cacciapuoti & Cacciapuoti, 2021; Eze et al., 2021; 
Khabour & Hassanein, 2021; Kow & Hasan, 2021; 
Mehta et al., 2021; Moore et al., 2021; Murai et al., 
2021; Srivastava et al., 2021; Temple et al., 2021; 
Thomas et al., 2021; Toscano et al., 2021;).  

The study showed that vitamins and minerals were the 
most highly consumed medications, followed by 
antimicrobials, consistent with the findings of other 
studies that assessed SM during the COVID-19 
outbreak. Self-medication with these drugs can lead to 
harmful effects, especially in vulnerable populations 
like pregnant women, children, and the elderly and in 
patients with comorbidities, such as underlying cardiac 
diseases and hepatic or renal failure. The inappropriate 
use of these medications can have severe health 
consequences (Arjomandi Rad et al., 2020; Nguyen et 
al., 2020; Jankelson et al., 2020; Axfors et al., 2021; 
Bryant et al., 2021; Butler et al., 2021; Cacciapuoti & 
Cacciapuoti, 2021; Eze et al., 2021; Khabour & 
Hassanein, 2021; Kow & Hasan, 2021; Mehta et al., 
2021; Moore et al., 2021; Murai et al., 2021; Srivastava 
et al., 2021; Temple et al., 2021; Thomas et al., 2021; 
Toscano et al., 2021): 

• High doses of vitamin C, vitamin D, and zinc are 
associated with side effects ranging from but not 
limited to gastrointestinal problems, hypercalcemia, 
kidney stones, and even fatal outcomes with toxic 
doses. 

• The abuse and misuse of antimicrobial agents are the 
drivers of antimicrobial resistance. 

• Azithromycin, hydroxychloroquine, or a combination 
can lead to fatal cardiac complications such as 
torsades de pointes, cardiac arrest, or severe 
ventricular arrhythmia. 

• Ivermectin is associated with neurologic symptoms 
and hypotension.  

• Benzodiazepines can cause dependence and increase 
sedation, patient falls, and withdrawal syndrome. 

• Fondaparinux can cause bleeding, sleep disturbances, 
and other mild to moderate adverse events. 

Health behaviour changes rely on the understanding 
and identification of the determinants and health 
beliefs that drive certain behaviours in a defined 
context and under specific circumstances. During an 
emergency crisis, overwhelming information can create 
confusion and sometimes panic due to the lack of 
governance and leadership (Briand et al., 2021; Silva et 
al., 2022). The key is transparent risk communication 
from trusted sources, including academia, community, 
international organisations, professional societies, the 
government, and social and mass media, to enhance 
community engagement and awareness about 
unverified and misleading information (Briand et al., 
2021; Silva et al., 2022). HBM can promote safe health 
behaviours using health promotion programmes to 
engage individuals in protective health behaviours by 
preventing detrimental health effects (Ferrer & Klein, 
2015; Savadori & Lauriola, 2021). To design effective 
health promotion programmes, HBM can provide an 
understanding of individuals’ self-perception of (1) the 
severity of the disease, which was quite extreme in the 
case of COVID-19, (2) the susceptibility of developing 
the disease depending predominantly on patient 
advanced age and comorbidities, and (3) perceived 
benefits and barriers to taking actions to manage the 
disease condition (Kin et al., 2012; Jones et al., 2015; 
Yoo et al., 2017). 

The role of the pharmacist is crucial in addressing this 
global health problem. Ease of access to pharmacists 
and their expertise in the community is a game changer 
in fostering the safe use of medications and securing 
public health. Empowered pharmacists play an active 
role in fighting infodemics and proactively planning to 
address future emergencies. Empowering the 
pharmacist can be done through rules and regulations, 
continuous education, and building trust in the 
pharmacist as a reliable source of information in the 
community. Through effective communication, the 
pharmacist, in collaboration with the government, 
other healthcare providers, professional and scientific 
organisations, and the community, can advise health 
policy, contribute to safe medication practice, and 
minimise health expenditures. 

 

Study implications 

Based on the findings of this study, HBM provides an 
understanding of health behaviours, predominantly 
during emergency crises. The global awareness of the 
need to prepare for the next pandemic mandates the 
collaboration of healthcare professionals, health 
organisations, professional societies, healthcare 
professionals, the community, the government, and 
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social media. Continuous and timely communication 
among stakeholders can help raise awareness about 
misinformation and promote positive health 
behaviours through public education about the 
underlying risks. Pharmacist engagement is crucial in 
designing, fostering, and implementing health 
promotions tailored to the context. The pharmacist 
being accessible and a trusted healthcare professional 
can eliminate the barrier of waiting time, economic 
issues, and delays in seeking care. 
 

Limitations  

This pilot study provided insights into the determinants 
and sources of unverified information that influenced 
self-medication during the COVID-19 pandemic. The 
findings add to the available data that highlight the 
ambiguous perception of the role of social media and 
identify the determinants that trigger detrimental 
health behaviours. The limitations are inherent to its 
observational design, sampling, and snowball 
technique, leading to selection and information bias. 
The web-based data collection method tends to attract 
younger and better-educated participants while 
preventing the participation of people with no access 
to the Internet. The sociodemographic analysis showed 
that most participants were females, which prevented 
sex-disaggregated data analysis. The number of 
participants is not proportional to the populations of 
the countries represented. 

 

Conclusion 

The identified determinants of self-medication during 
the pandemic must be investigated by larger-scale 
studies based on the HBM to understand the drivers of 
health decisions in different health systems, 
predominantly during an emergency crisis. As the world 
is proactively preparing for the next pandemic, fighting 
misleading information should be one of the pillars of 
health promotion programmes. Social media played a 
negative role during the pandemic and triggered 
inappropriate health behaviours. However, social and 
mass media also helped raise awareness about COVID-
19 prevention and management. The collaboration 
between stakeholders, social media, and government 
engagement is fundamental. The expertise of 
community pharmacists and ease of access to their 
pharmacies allow them to play a pivotal role in 
improving community education awareness and health 
equity, usually at no charge. Empowering and engaging 
pharmacists is a game changer because they are well-
positioned to foster safe medication use, implement 

health policy, and reach diverse communities to guide 
appropriate health behaviours.  

 

Conflict of interest 

The authors declare no conflict of interest. 

 

Source of funding 

The authors did not receive any funding.  

 

Informed consent  

Informed consent was obtained from all subjects 
involved in the study. 

 

Data availability 

Raw data are available at INSPECT-LB data repository. 
https://inspect-lb.org/the-role-of-social-media-in-self-
medication-during-the-covid-19-outbreak-a-multi-
national-cross-sectional-study-across-thirteen-
countries/  

 

References 

Al-Dmour, H., Masa’deh, R., Salman, A., Al-Dmour, R., & 
Abuhashesh, M. (2022). The role of mass media interventions 
on promoting public health knowledge and behavioral social 
change against COVID-19 pandemic in Jordan. SAGE Open, 
12(1), 21582440221082125. 
https://doi.org/10.1177/21582440221082125  
 
Alvarez-Galvez, J., Suarez-Lledo, V., & Rojas-Garcia, A. (2021). 
Determinants of infodemics during disease outbreaks: A 
systematic review. Frontiers in Public Health, 9, 603603. 
https://doi.org/10.3389/fpubh.2021.603603  
 
Amuzie, C. I., Kalu, K. U., Izuka, M., Nwamoh, U. N., Emma-
Ukaegbu, U., Odini, F., Metu, K., Ozurumba, C., & Okedo-Alex, 
I. N. (2022). Prevalence, pattern and predictors of self-
medication for COVID-19 among residents in Umuahia, Abia 
State, Southeast Nigeria: Policy and public health implications. 
Journal of Pharmaceutical Policy and Practice, 15(1), 34. 
https://doi.org/10.1186/s40545-022-00429-9  
 
Andika, R., Kao, C. T., Williams, C., Lee, Y. J., Al-Battah, H., & 
Alweis, R. (2021). YouTube as a source of information on the 
COVID-19 pandemic. Journal of Community Hospital Internal 
Medicine Perspectives, 11(1), 39–41. 
https://doi.org/10.1080/20009666.2020.1837412  

https://inspect-lb.org/the-role-of-social-media-in-self-medication-during-the-covid-19-outbreak-a-multi-national-cross-sectional-study-across-thirteen-countries/
https://inspect-lb.org/the-role-of-social-media-in-self-medication-during-the-covid-19-outbreak-a-multi-national-cross-sectional-study-across-thirteen-countries/
https://inspect-lb.org/the-role-of-social-media-in-self-medication-during-the-covid-19-outbreak-a-multi-national-cross-sectional-study-across-thirteen-countries/
https://inspect-lb.org/the-role-of-social-media-in-self-medication-during-the-covid-19-outbreak-a-multi-national-cross-sectional-study-across-thirteen-countries/
https://doi.org/10.1177/21582440221082125
https://doi.org/10.3389/fpubh.2021.603603
https://doi.org/10.1186/s40545-022-00429-9
https://doi.org/10.1080/20009666.2020.1837412


Iskandar et al.  Pharmacist role during emergencies 

Pharmacy Education 23(1) 676 - 692  688 

 

 

 
Anwar, A., Malik, M., Raees, V., & Anwar, A. (2020). Role of 
Mass Media and Public Health Communications in the COVID-
19 Pandemic. Cureus, 12(9), e10453. 
https://doi.org/10.7759/cureus.10453  
 
Arafat, S. M. Y., Kar, S. K., Menon, V., Kaliamoorthy, C., 
Mukherjee, S., Alradie-Mohamed, A., Sharma, P., Marthoenis, 
M., & Kabir, R. (2020). Panic buying: An insight from the 
content analysis of media reports during COVID-19 pandemic. 
Neurology, Psychiatry and Brain Research, 37, 100–103. 
https://doi.org/10.1016/j.npbr.2020.07.002  
 
Arjomandi Rad, A., Vardanyan, R., & Tas, N. R. (2020). 
Ibuprofen and thromboembolism in SARS-COV2. Journal of 
Thrombosis and Haemostasis: JTH, 18(9), 2425–2427. 
https://doi.org/10.1111/jth.14901  
 
Ataç, Ö., Özalp, Y. C., Kurnaz, R., Güler, O. M., İnamlık, M., & 
Hayran, O. (2020). Youtube as an information source during 
the Coronavirus Disease (COVID-19) pandemic: Evaluation of 
the Turkish and English content. Cureus, 12(10), e10795. 
https://doi.org/10.7759/cureus.10795  
 
Axfors, C., Schmitt, A. M., Janiaud, P., Van't Hooft, J., Abd-
Elsalam, S., Abdo, E. F., Abella, B. S., Akram, J., Amaravadi, R. 
K., Angus, D. C., Arabi, Y. M., Azhar, S., Baden, L. R., Baker, A. 
W., Belkhir, L., Benfield, T., Berrevoets, M. A. H., Chen, C. P., 
Chen, T. C., Cheng, S. H., … Hemkens, L. G. (2021). Mortality 
outcomes with hydroxychloroquine and chloroquine in 
COVID-19 from an international collaborative meta-analysis of 
randomized trials. Nature Communications, 12(1), 2349. 
https://doi.org/10.1038/s41467-021-22446-z 
 
Ayosanmi, O. S., Alli, B. Y., Akingbule, O. A., Alaga, A. H., 
Perepelkin, J., Marjorie, D., Sansgiry, S. S., & Taylor, J. (2022). 
Prevalence and correlates of self-medication practices for 
prevention and treatment of COVID-19: A systematic review. 
Antibiotics (Basel, Switzerland), 11(6), 808. 
https://doi.org/10.3390/antibiotics11060808  
 
Borges do Nascimento, I. J., Pizarro, A. B., Almeida, J. M., 
Azzopardi-Muscat, N., Gonçalves, M. A., Björklund, M., & 
Novillo-Ortiz, D. (2022). Infodemics and health 
misinformation: A systematic review of reviews. Bulletin of 
the World Health Organization, 100(9), 544–561. 
https://doi.org/10.2471/BLT.21.287654  
 
Briand, S. C., Cinelli, M., Nguyen, T., Lewis, R., Prybylski, D., 
Valensise, C. M., Colizza, V., Tozzi, A. E., Perra, N., Baronchelli, 
A., Tizzoni, M., Zollo, F., Scala, A., Purnat, T., Czerniak, C., 
Kucharski, A. J., Tshangela, A., Zhou, L., & Quattrociocchi, W. 
(2021). Infodemics: A new challenge for public health. Cell, 
184(25), 6010–6014. 
https://doi.org/10.1016/j.cell.2021.10.031   
 
Bridgman, A., Merkley, E., Loewen, P. J., Owen, T., Ruths, D., 
Teichmann, L., & Zhilin, O. (2020). The causes and 
consequences of COVID-19 misperceptions: Understanding 
the role of news and social media. Harvard Kennedy School 
Misinformation Review, 1(3). https://doi.org/10.37016/mr-
2020-028 
 
Brown, J. D., Vouri, S. M., & Manini, T. M. (2021). Survey-
reported medication changes among older adults during the 
SARS-CoV-2 (COVID-19) pandemic. Research in Social and 
Administrative Pharmacy, 17(8), 1478–1482. 
https://doi.org/10.1016/j.sapharm.2020.11.005  
 

Butler, C. C., Dorward, J., Yu, L.-M., Gbinigie, O., Hayward, G., 
Saville, B. R., Hecke, O. V., Berry, N., Detry, M., Saunders, C., 
Fitzgerald, M., Harris, V., Patel, M. G., Lusignan, S. de, Ogburn, 
E., Evans, P. H., Thomas, N. P., & Hobbs, F. R. (2021). 
Azithromycin for community treatment of suspected COVID-
19 in people at increased risk of an adverse clinical course in 
the UK (PRINCIPLE): A randomised, controlled, open-label, 
adaptive platform trial. The Lancet, 397(10279), 1063–1074. 
https://doi.org/10.1016/S0140-6736(21)00461-X  
 
Cacciapuoti, F., & Cacciapuoti, F. (2021). Could low doses 
acetylsalicylic acid prevent thrombotic complications in 
COVID-19 patients? Clinical and Applied 
Thrombosis/Hemostasis, 27, 10760296211014592. 
https://doi.org/10.1177/10760296211014592 
 
Chuang, H.-M., & Liao, Y.-D. (2022). Sustaining the benefits of 
social media on users’ health beliefs regarding COVID-19 
prevention. Sustainability, 14(8), 4809. 
https://doi.org/10.3390/su14084809  
 
Chung, Z. (2022). Social media and science: A double-edged 
sword of (mis)communication? A case study of the COVID-19 
pandemic. University of Waterloo Journal of Undergraduate 
Health Research, 1(1 January), Article 1. 
https://doi.org/10.15353/juhr.v1i1.January.4418 
 
Cinelli, M., Quattrociocchi, W., Galeazzi, A., Valensise, C. M., 
Brugnoli, E., Schmidt, A. L., Zola, P., Zollo, F., & Scala, A. 
(2020). The COVID-19 social media infodemic. Scientific 
Reports, 10(1), 16598. https://doi.org/10.1038/s41598-020-
73510-5  
 
Dare, S. S., Eze, E. D., Echoru, I., Usman, I. M., Ssempijja, F., 
Bukenya, E. E., & Ssebuufu, R. (2022). Behavioural response to 
self-medication practice before and during Covid-19 
pandemic in Western Uganda. Patient Preference and 
Adherence, 16, 2247–2257. 
https://doi.org/10.2147/PPA.S370954  
 
Eze, P., Mezue, K. N., Nduka, C. U., Obianyo, I., & Egbuche, O. 
(2021). Efficacy and safety of chloroquine and 
hydroxychloroquine for treatment of COVID-19 patients‒A 
systematic review and meta-analysis of randomized 
controlled trials. American Journal of Cardiovascular Disease, 
11(1), 93–107. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8012280   
 
Ferrer, R. A., & Klein, W. M. (2015). Risk perceptions and 
health behavior. Current Opinion in Psychology, 5, 85–89. 
https://doi.org/10.1016/j.copsyc.2015.03.012  
 
Fetensa, G., Tolossa, T., Etafa, W., & Fekadu, G. (2021). 
Prevalence and predictors of self-medication among 
university students in Ethiopia: a systematic review and meta-
analysis. Journal of Pharmaceutical Policy and Practice, 14(1), 
107. https://doi.org/10.1186/s40545-021-00391-y 
 
Gabarron, E., Oyeyemi, S. O., & Wynn, R. (2021). COVID-19-
related misinformation on social media: A systematic review. 
Bulletin of the World Health Organization, 99(6), 455–463A. 
https://doi.org/10.2471/BLT.20.276782  
 
Galhardi, C. P., Freire, N. P., Minayo, M. C. D. S., & Fagundes, 
M. C. M. (2020). Fato ou Fake? Uma análise da desinformação 
frente à pandemia da Covid-19 no Brasil. Ciência & Saúde 
Coletiva, 25, 4201‒4210. https://doi.org/10.1590/1413-
812320202510.2.28922020  
 

https://doi.org/10.7759/cureus.10453
https://doi.org/10.1016/j.npbr.2020.07.002
https://doi.org/10.1111/jth.14901
https://doi.org/10.7759/cureus.10795
https://doi.org/10.1038/s41467-021-22446-z
https://doi.org/10.3390/antibiotics11060808
https://doi.org/10.2471/BLT.21.287654
https://doi.org/10.1016/j.cell.2021.10.031
https://doi.org/10.37016/mr-2020-028
https://doi.org/10.37016/mr-2020-028
https://doi.org/10.1016/j.sapharm.2020.11.005
https://doi.org/10.1016/S0140-6736(21)00461-X
https://doi.org/10.1177/10760296211014592
https://doi.org/10.3390/su14084809
https://doi.org/10.15353/juhr.v1i1.January.4418
https://doi.org/10.1038/s41598-020-73510-5
https://doi.org/10.1038/s41598-020-73510-5
https://doi.org/10.2147/PPA.S370954
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8012280
https://doi.org/10.1016/j.copsyc.2015.03.012
https://doi.org/10.1186/s40545-021-00391-y
https://doi.org/10.2471/BLT.20.276782
https://doi.org/10.1590/1413-812320202510.2.28922020
https://doi.org/10.1590/1413-812320202510.2.28922020


Iskandar et al.  Pharmacist role during emergencies 

Pharmacy Education 23(1) 676 - 692  689 

 

 

Gaviria-Mendoza, A., Mejía-Mazo, D. A., Duarte-Blandón, C., 
Castrillón-Spitia, J. D., Machado-Duque, M. E., Valladales-
Restrepo, L. F., & Machado-Alba, J. E. (2022). Self-medication 
and the ‘infodemic’ during mandatory preventive isolation 
due to the COVID-19 pandemic. Therapeutic Advances in Drug 
Safety, 13, 20420986221072376. 
https://doi.org/10.1177/20420986221072376  
 
Giri, S. P., & Maurya, A. K. (2021). A neglected reality of mass 
media during COVID-19: Effect of pandemic news on 
individual’s positive and negative emotion and psychological 
resilience. Personality and Individual Differences, 180, 
110962. https://doi.org/10.1016/j.paid.2021.110962  
 
Hamadeh, N., Van Rompaey, C., & Metreau, E. (2021, July 1). 
New World Bank country classifications by income level: 2021-
2022. World Bank Blogs. 
https://blogs.worldbank.org/opendata/new-world-bank-
country-classifications-income-level-2021-2022  
 
Harnett, J. E., & Lam Ung, C. O. (2023). Towards defining and 
supporting pharmacists' professional role associated with 
traditional and complementary medicines - A systematic 
literature review. Research in Social and Administrative 
Pharmacy, 19(3), 356–413. 
https://doi.org/10.1016/j.sapharm.2022.11.001  
 
Heshmatifar, N., Davarinia Motlagh Quchan, A., 
Mohammadzadeh Tabrizi, Z., Moayed, L., Moradi, S., Rastagi, 
S., & Borzooei, F. (2021). Prevalence and factors related to 
self-medication for COVID-19 prevention in the elderly. 
Iranian Journal of Ageing, 16(1), 112–127. 
https://doi.org/10.32598/sija.16.1.2983.1 
 
Jankelson, L., Karam, G., Becker, M. L., Chinitz, L. A., & Tsai, 
M.-C. (2020). QT prolongation, torsades de pointes, and 
sudden death with short courses of chloroquine or 
hydroxychloroquine as used in COVID-19: A systematic 
review. Heart Rhythm, 17(9), 1472–1479. 
https://doi.org/10.1016/j.hrthm.2020.05.008  
 
Jones, C. L., Jensen, J. D., Scherr, C. L., Brown, N. R., Christy, K., 
& Weaver, J. (2015). The Health Belief Model as an 
explanatory framework in communication research: Exploring 
parallel, serial, and moderated mediation. Health 
Communication, 30(6), 566–576. 
https://doi.org/10.1080/10410236.2013.873363  
 
Karimy, M., Heidarnia, A., & Ghofrani, F. (2011). Factors 
influencing self-medication among elderly urban centers in 
Zarandieh based on Health Belief Model. Arak Medical 
University Journal, 14(58), 70–78. 
https://api.semanticscholar.org/CorpusID:57456836  
 
Kazemioula, G., Golestani, S., Alavi, S. M. A., Taheri, F., 
Gheshlagh, R. G., & Lotfalizadeh, M. H. (2022). Prevalence of 
self-medication during COVID-19 pandemic: A systematic 
review and meta-analysis. Frontiers in Public Health, 10, 
1041695. https://doi.org/10.3389/fpubh.2022.1041695  
 
Khabour, O. F., & Hassanein, S. F. (2021). Use of vitamin/zinc 
supplements, medicinal plants, and immune boosting drinks 
during COVID-19 pandemic: A pilot study from Benha city, 
Egypt. Heliyon, 7(3), e06538. 
https://doi.org/10.1016/j.heliyon.2021.e06538  
 
Kim, H. S., Ahn, J., & No, J. K. (2012). Applying the Health 
Belief Model to college students' health behaviours. Nutrition 

Research and Practice, 6(6), 551–558. 
https://doi.org/10.4162/nrp.2012.6.6.551  
 
Kouzy, R., Abi Jaoude, J., Kraitem, A., El Alam, M. B., Karam, 
B., Adib, E., Zarka, J., Traboulsi, C., Akl, E. W., & Baddour, K. 
(2020). Coronavirus goes viral: Quantifying the COVID-19 
isimnformation epidemic on Twitter. Cureus, 12(3), e7255. 
https://doi.org/10.7759/cureus.7255  
 
Kow, C. S., & Hasan, S. S. (2021). Use of antiplatelet drugs and 
the risk of mortality in patients with COVID-19: A meta‐
analysis. Journal of Thrombosis and Thrombolysis, 52(1), 124–
129. https://doi.org/10.1007/s11239-021-02436-0  
 
Li, H. O.-Y., Bailey, A., Huynh, D., & Chan, J. (2020). YouTube 
as a source of information on COVID-19: A pandemic of 
misinformation? BMJ Global Health, 5(5), e002604. 
https://doi.org/10.1136/bmjgh-2020-002604 
 
Limaye, D., Limaye, V., Krause, G., & Fortwengel, G. (2017). A 
systematic review of the literature on survey questionnaires 
to assess self-medication practices. International Journal Of 
Community Medicine And Public Health, 4(8), 2620–2631. 
https://doi.org/10.18203/2394-6040.ijcmph20173192  
 
Malik, M., Tahir, M. J., Jabbar, R., Ahmed, A., & Hussain, R. 
(2020). Self-medication during Covid-19 pandemic: Challenges 
and opportunities. Drugs & Therapy Perspectives, 36(12), 
565–567. https://doi.org/10.1007/s40267-020-00785-z 
 
Mallhi, T. H., Liaqat, A., Abid, A., Khan, Y. H., Alotaibi, N. H., 
Alzarea, A. I., Tanveer, N., & Khan, T. M. (2020). Multilevel 
engagements of pharmacists during the COVID-19 pandemic: 
The way forward. Frontiers in Public Health, 8, 561924. 
https://doi.org/10.3389/fpubh.2020.561924  
 
Meeks, L. (2018). Tweeted, deleted: Theoretical, 
methodological, and ethical considerations for examining 
politicians’ deleted tweets. Information, Communication & 
Society, 21(1), 1–13. 
https://doi.org/10.1080/1369118X.2016.1257041  
 
Mehta, K. G., Patel, T., Chavda, P. D., & Patel, P. (2021). 
Efficacy and safety of colchicine in COVID-19: A meta-analysis 
of randomised controlled trials. RMD Open, 7(3), e001746. 
https://doi.org/10.1136/rmdopen-2021-001746 
 
Mian, A., & Khan, S. (2020). Coronavirus: The spread of 
misinformation. BMC Medicine, 18(1), 89. 
https://doi.org/10.1186/s12916-020-01556-3 
 
Miñan-Tapia, A., Conde-Escobar, A., Calderon-Arce, D., 
Cáceres-Olazo, D., Peña-Rios, A. J., & Donoso-Romero, R. C. 
(2020). Associated factors to self-medication with drugs 
related to COVID-19 in health science students from a 
peruvian city. In SciELO Preprints. 
https://doi.org/10.1590/SciELOPreprints.1225 
 
Mirzaei, A., Kazembeigi, F., Kakaei, H., Jalilian, M., Mazloomi, 
S., & Nourmoradi, H. (2021). Application of health belief 
model to predict COVID-19-preventive behaviors among a 
sample of Iranian adult population. Journal of Education and 
Health Promotion, 10, 69. 
https://doi.org/10.4103/jehp.jehp_747_20 
 
Moore, N., Bosco-Levy, P., Thurin, N., Blin, P., & Droz-
Perroteau, C. (2021). NSAIDs and COVID-19: A Systematic 
review and meta-analysis. Drug safety, 44(9), 929–938. 
https://doi.org/10.1007/s40264-021-01089-5 

https://doi.org/10.1177/20420986221072376
https://doi.org/10.1016/j.paid.2021.110962
https://blogs.worldbank.org/opendata/new-world-bank-country-classifications-income-level-2021-2022
https://blogs.worldbank.org/opendata/new-world-bank-country-classifications-income-level-2021-2022
https://doi.org/10.1016/j.sapharm.2022.11.001
https://doi.org/10.32598/sija.16.1.2983.1
https://doi.org/10.1016/j.hrthm.2020.05.008
https://doi.org/10.1080/10410236.2013.873363
https://api.semanticscholar.org/CorpusID:57456836
https://doi.org/10.3389/fpubh.2022.1041695
https://doi.org/10.1016/j.heliyon.2021.e06538
https://doi.org/10.4162/nrp.2012.6.6.551
https://doi.org/10.7759/cureus.7255
https://doi.org/10.1007/s11239-021-02436-0
https://doi.org/10.1136/bmjgh-2020-002604
https://doi.org/10.18203/2394-6040.ijcmph20173192
https://doi.org/10.1007/s40267-020-00785-z
https://doi.org/10.3389/fpubh.2020.561924
https://doi.org/10.1080/1369118X.2016.1257041
https://doi.org/10.1136/rmdopen-2021-001746
https://doi.org/10.1186/s12916-020-01556-3
https://doi.org/10.1590/SciELOPreprints.1225
https://doi.org/10.4103/jehp.jehp_747_20
https://doi.org/10.1007/s40264-021-01089-5


Iskandar et al.  Pharmacist role during emergencies 

Pharmacy Education 23(1) 676 - 692  690 

 

 

 
Murai, I. H., Fernandes, A. L., Sales, L. P., Pinto, A. J., Goessler, 
K. F., Duran, C. S. C., Silva, C. B. R., Franco, A. S., Macedo, M. 
B., Dalmolin, H. H. H., Baggio, J., Balbi, G. G. M., Reis, B. Z., 
Antonangelo, L., Caparbo, V. F., Gualano, B., & Pereira, R. M. 
R. (2021). Effect of a single high dose of vitamin D3 on 
hospital length of stay in patients With Moderate to Severe 
COVID-19: A Randomized Clinical Trial. JAMA, 325(11), 1053–
1060. https://doi.org/10.1001/jama.2020.26848 
 
Ocan, M., Obuku, E. A., Bwanga, F., Akena, D., Richard, S., 
Ogwal-Okeng, J., & Obua, C. (2015). Household antimicrobial 
self-medication: A systematic review and meta-analysis of the 
burden, risk factors and outcomes in developing countries. 
BMC Public Health, 15(1), 742. 
https://doi.org/10.1186/s12889-015-2109-3 
 
Pakpour, A. H., & Griffiths, M. D. (2020). The fear of COVID-19 
and its role in preventive behaviors. Journal of Concurrent 
Disorders, 2(1), 58–63. https://doi.org/10.54127/WCIC8036 
 
Parker, C., Scott, S., & Geddes, A. (2019). Snowball sampling. 
SAGE Publications Ltd. 
https://doi.org/10.4135/9781526421036831710  
 
Parulekar, M., Mekoth, N., Ramesh, C. M., & Parulekar, A. 
(2016). Self medication in developing countries a systematic 
review. Journal of Pharmaceutical Technology, Research and 
Management, 4(2), 103–127. 
https://doi.org/10.15415/JPTRM.2016.42007 
 
Quincho-Lopez, A., Benites-Ibarra, C. A., Hilario-Gomez, M. 
M., Quijano-Escate, R., & Taype-Rondan, A. (2021). Self-
medication practices to prevent or manage COVID-19: A 
systematic review. PLOS ONE, 16(11), e0259317. 
https://doi.org/10.1371/journal.pone.0259317  
 
Quispe-Cañari, J. F., Fidel-Rosales, E., Manrique, D., Mascaró-
Zan, J., Huamán-Castillón, K. M., Chamorro–Espinoza, S. E., 
Garayar–Peceros, H., Ponce–López, V. L., Sifuentes-Rosales, J., 
Alvarez-Risco, A., Yáñez, J. A., & Mejia, C. R. (2021). Self-
medication practices during the COVID-19 pandemic among 
the adult population in Peru: A cross-sectional survey. Saudi 
Pharmaceutical Journal, 29(1), 1–11. 
https://doi.org/10.1016/j.jsps.2020.12.001 
 
Radwan, E., Radwan, A., Radwan, W., & Pandey, D. (2021). 
Prevalence of depression, anxiety and stress during the 
COVID-19 pandemic: A cross-sectional study among 
Palestinian students (10–18 years). BMC Psychology, 9(1), 
187. https://doi.org/10.1186/s40359-021-00688-2 
 
Rismanbaf, A. (2021). Social media as a double-edged sword: 
Lessons from COVID-19 Outbreak. International Journal of 
Preventive Medecine, 12, 87.  
https://doi.org/10.4103/ijpvm.IJPVM_173_20 
 
Roozenbeek, J., Schneider, C. R., Dryhurst, S., Kerr, J., 
Freeman, A. L. J., Recchia, G., van der Bles, A. M., & van der 
Linden, S. (2020). Susceptibility to misinformation about 
COVID-19 around the world. Royal Society Open Science, 
7(10), 201199. https://doi.org/10.1098/rsos.201199  
 
Sadio, A. J., Gbeasor-Komlanvi, F. A., Konu, R. Y., Bakoubayi, A. 
W., Tchankoni, M. K., Bitty-Anderson, A. M., Gomez, I. M., 
Denadou, C. P., Anani, J., Kouanfack, H. R., Kpeto, I. K., Salou, 
M., & Ekouevi, D. K. (2021). Assessment of self-medication 
practices in the context of the COVID-19 outbreak in Togo. 

BMC Public Health, 21(1), 58. 
https://doi.org/10.1186/s12889-020-10145-1 
 
Saleem, R. T., Butt, M. H., Ahmad, A., Amin, M., Amir, A., 
Ahsan, A. & Zaman, M. (2021). Practices and attitude of self-
medication during COVID-19 pandemic in university students 
with interventional role of pharmacist: A regional analysis. 
Latin American Journal of Pharmacy, 40(8), 1946-1953. ID: 
covidwho-1350821 
 
Saleem, R. T., Butt, M. H., Ahmad, A., Amin, M., Amir, A., 
Ahsan, A., Fayyaz, F., Saleem, R., Riaz, T., Waheed, U., Zaman, 
M., Khan, Y. H., & Mallhi, T. H. (2021). Practices and attitude 
of self-medication during COVID-19 pandemic in university 
students with interventional role of pharmacist: A regional 
analysis. Latin American Journal of Pharmacy, 40(8), 1946–
1953. https://pesquisa.bvsalud.org/global-literature-on-
novel-coronavirus-2019-ncov/resource/pt/covidwho-1350821  
 
Savadori, L., & Lauriola, M. (2021). Risk perception and 
protective behaviors during the rise of the COVID-19 outbreak 
in Italy. Frontiers in Psychology, 11, 577331. 
https://doi.org/10.3389/fpsyg.2020.577331  
 
Shafie, M., Eyasu, M., Muzeyin, K., Worku, Y., & Martín-
Aragón, S. (2018). Prevalence and determinants of self-
medication practice among selected households in Addis 
Ababa community. PLOS ONE, 13(3), e0194122. 
https://doi.org/10.1371/journal.pone.0194122 
 
Silva, M., Tallman, P., Stolow, J., Yavinsky, R., Fleckman, J., & 
Hoffmann, K. (2022). Learning from the past: The role of social 
and behavior change programming in public health 
emergencies. Global Health: Science and Practice, 10(4). 
https://doi.org/10.9745/GHSP-D-22-00026 
 
Singh, L., Bansal, S., Bode, L., Budak, C., Chi, G., Kawintiranon, 
K., Padden, C., Vanarsdall, R., Vraga, E., & Wang, Y. (2020). A 
first look at COVID-19 information and misinformation sharing 
on Twitter (arXiv:2003.13907). arXiv. 
https://doi.org/10.48550/arXiv.2003.13907 
 
Smailhodzic, E., Hooijsma, W., Boonstra, A., & Langley, D. J. 
(2016). Social media use in healthcare: A systematic review of 
effects on patients and on their relationship with healthcare 
professionals. BMC Health Services Research, 16(1), 442. 
https://doi.org/10.1186/s12913-016-1691-0 
 
Sousa, V. D., & Rojjanasrirat, W. (2011). Translation, 
adaptation and validation of instruments or scales for use in 
cross-cultural health care research: A clear and user-friendly 
guideline. Journal of Evaluation in Clinical Practice, 17(2), 
268–274. https://doi.org/10.1111/j.1365-2753.2010.01434.x 
 
Srivastava, R., & Kumar, A. (2021). Use of aspirin in reduction 
of mortality of COVID-19 patients: A meta-analysis. 
International Journal of Clinical Practice, 75(11), e14515. 
https://doi.org/10.1111/ijcp.14515 
 
Stewart, R., Madonsela, A., Tshabalala, N., Etale, L., & 
Theunissen, N. (2022). The importance of social media users’ 
responses in tackling digital COVID-19 misinformation in 
Africa. Digital Health, 8, 20552076221085070. 
https://doi.org/10.1177/20552076221085070 
 
Suarez-Lledo, V., & Alvarez-Galvez, J. (2021). Prevalence of 
health misinformation on social media: Systematic review. 
Journal of Medical Internet Research, 23(1), e17187. 
https://doi.org/10.2196/17187 

https://doi.org/10.1001/jama.2020.26848
https://doi.org/10.1186/s12889-015-2109-3
https://doi.org/10.54127/WCIC8036
https://doi.org/10.4135/9781526421036831710
https://doi.org/10.15415/JPTRM.2016.42007
https://doi.org/10.1371/journal.pone.0259317
https://doi.org/10.1016/j.jsps.2020.12.001
https://doi.org/10.1186/s40359-021-00688-2
https://doi.org/10.4103/ijpvm.IJPVM_173_20
https://doi.org/10.1098/rsos.201199
https://doi.org/10.1186/s12889-020-10145-1
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1350821
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/covidwho-1350821
https://doi.org/10.3389/fpsyg.2020.577331
https://doi.org/10.1371/journal.pone.0194122
https://doi.org/10.9745/GHSP-D-22-00026
https://doi.org/10.48550/arXiv.2003.13907
https://doi.org/10.1186/s12913-016-1691-0
https://doi.org/10.1111/j.1365-2753.2010.01434.x
https://doi.org/10.1111/ijcp.14515
https://doi.org/10.1177/20552076221085070
https://doi.org/10.2196/17187


Iskandar et al.  Pharmacist role during emergencies 

Pharmacy Education 23(1) 676 - 692  691 

 

 

 
Sudhewa, S. P. B. V. D., Widowati, I. G. A. R., Empuadji, P. P., 
Suryaningsih, N. P. A., & Sutema, I. A. M. P. (2023). Self-
medication in the pandemic era: Factors to consider based on 
the theory of Health Belief Model. Jurnal Farmasi Indonesia 
(Pharmaceutical Journal of Indonesia), 20(1), 59-63. 
https://jurnalnasional.ump.ac.id/index.php/PHARMACY/articl
e/view/15071/6036  
 
Tang, L., Bie, B., Park, S.-E., & Zhi, D. (2018). Social media and 
outbreaks of emerging infectious diseases: A systematic 
review of literature. American Journal of Infection Control, 
46(9), 962–972. https://doi.org/10.1016/j.ajic.2018.02.010 
 
Temple, C., Hoang, R., & Hendrickson, R. G. (2021). Toxic 
effects from ivermectin use associated with prevention and 
treatment of Covid-19. New England Journal of Medicine, 
385(23), 2197–2198. https://doi.org/10.1056/NEJMc2114907 
 
Thomas, S., Patel, D., Bittel, B., Wolski, K., Wang, Q., Kumar, 
A., Il’Giovine, Z. J., Mehra, R., McWilliams, C., Nissen, S. E., & 
Desai, M. Y. (2021). Effect of high-dose zinc and ascorbic acid 
supplementation vs usual care on symptom length and 
reduction among ambulatory patients with SARS-CoV-2 
infection: The COVID A to Z randomized clinical trial. JAMA 
Network Open, 4(2), e210369. 
https://doi.org/10.1001/jamanetworkopen.2021.0369 
 
Torres, N. F., Chibi, B., Kuupiel, D., Solomon, V. P., Mashamba-
Thompson, T. P., & Middleton, L. E. (2021). The use of non-
prescribed antibiotics; Prevalence estimates in low-and-
middle-income countries. A systematic review and meta-
analysis. Archives of Public Health, 79(1), 1–15. 
https://doi.org/10.1186/s13690-020-00517-9  
 
Toscano, G. A. da S., de Araújo, I. I., de Souza, T. A., Barbosa 
Mirabal, I. R., & de Vasconcelos Torres, G. (2021). Vitamin C 
and D supplementation and the severity of COVID-19: A 
protocol for systematic review and meta-analysis. Medicine, 
100(26), e26427. 
https://doi.org/10.1097/MD.0000000000026427 
 
Valliant, S. N., Burbage, S. C., Pathak, S., & Urick, B. Y. (2022). 
Pharmacists as accessible health care providers: Quantifying 
the opportunity. Journal of Managed Care & Specialty 
Pharmacy, 28(1), 85–90. 
https://doi.org/10.18553/jmcp.2022.28.1.85 
 
Wang, Y., McKee, M., Torbica, A., & Stuckler, D. (2019). 
Systematic literature review on the spread of health-related 
misinformation on social media. Social Science & Medicine, 
240, 112552. 
https://doi.org/10.1016/j.socscimed.2019.112552  
 
Washburn, L. (2020). Understanding the Health Belief Model. 
Tennesse: Department of Family and Consumer Sciences, 
University of Tennessee. 
https://extension.tennessee.edu/publications/Documents/W
931-C.pdf  
 
Wegbom, A. I., Edet, C. K., Raimi, O., Fagbamigbe, A. F., & Kiri, 
V. A. (2021). Self-medication practices and associated factors 
in the prevention and/or treatment of COVID-19 virus: A 
population-based survey in Nigeria. Frontiers in Public Health, 
9, 606801. https://doi.org/10.3389/fpubh.2021.606801  
 
Welch, V., Petkovic, J., Pardo Pardo, J., Rader, T., & Tugwell, P. 
(2016). Interactive social media interventions to promote 
health equity: An overview of reviews. Health Promotion and 

Chronic Disease Prevention in Canada: Research, Policy and 
Practice, 36(4), 63–75. 
https://doi.org/10.24095/hpcdp.36.4.01 
 
Wilhelm, E., Ballalai, I., Belanger, M.-E., Benjamin, P., 
Bertrand-Ferrandis, C., Bezbaruah, S., Briand, S., Brooks, I., 
Bruns, R., Bucci, L. M., Calleja, N., Chiou, H., Devaria, A., Dini, 
L., D’Souza, H., Dunn, A. G., Eichstaedt, J. C., Evers, S. M. A. A., 
Gobat, N., … Purnat, T. D. (2023). Measuring the burden of 
infodemics: Summary of the methods and results of the fifth 
WHO infodemic management conference. JMIR 
Infodemiology, 3(1), e44207. https://doi.org/10.2196/44207 
 
World Health Organisation (WHO). (n.d.). Infodemic. WHO 
Health Topics. Retrieved September 1, 2023, from 
https://www.who.int/health-topics/infodemic 
 
World Health Organisation. (2000). Guidelines for the 
regulatory assessment of medicinal products for use in self-
medication. World Health Organisation. 
https://iris.who.int/handle/10665/66154  
 
World Health Organisation. (2022, September 1). Infodemics 
and misinformation negatively affect people’s health 
behaviours, New WHO review finds. World Health 
Organisation. https://www.who.int/europe/news/item/01-
09-2022-infodemics-and-misinformation-negatively-affect-
people-s-health-behaviours--new-who-review-finds  
 
World Health Organisation. (2023). Global celebrations of 
world patient safety day, 17 September2022. World Health 
Organisation. 
https://www.who.int/publications/i/item/WHO-UHL-IHS-
2023.1  
 
Yakunin, K., Mukhamediev, R. I., Zaitseva, E., Levashenko, V., 
Yelis, M., Symagulov, A., Kuchin, Y., Muhamedijeva, E., 
Aubakirov, M., & Gopejenko, V. (2021). Mass media as a 
mirror of the COVID-19 Pandemic. Computation, 9(12), 140. 
https://doi.org/10.3390/computation9120140  
 
Yang, K.-C., Pierri, F., Hui, P.-M., Axelrod, D., Torres-Lugo, C., 
Bryden, J., & Menczer, F. (2021). The COVID-19 infodemic: 
Twitter versus Facebook. Big Data & Society, 8(1), 
20539517211013861. 
https://doi.org/10.1177/20539517211013861  
 
Yasmin, F., Asghar, M. S., Naeem, U., Najeeb, H., Nauman, H., 
Ahsan, M. N., & Khattak, A. K. (2022). Self-medication 
practices in medical students during the COVID-19 pandemic: 
A cross-sectional analysis. Frontiers in Public Health, 10. 
https://doi.org/10.3389/fpubh.2022.803937  
 
Yoo, S.-J., Ryu, S., Kim, S., Golebiowski, J., Han, H. S., & Moon, 
C. (2017). Smell. In Reference Module in Neuroscience and 
Biobehavioral Psychology. Elsevier. 
https://doi.org/10.1016/B978-0-12-809324-5.04212-7 
 
Zheng, Y., Liu, J., Tang, P. K., Hu, H., & Ung, C. O. L. (2023). A 
systematic review of self-medication practice during the 
COVID-19 pandemic: Implications for pharmacy practice in 
supporting public health measures. Frontiers in Public Health, 
11. https://doi.org/10.3389/fpubh.2023.1184882  
 

https://jurnalnasional.ump.ac.id/index.php/PHARMACY/article/view/15071/6036
https://jurnalnasional.ump.ac.id/index.php/PHARMACY/article/view/15071/6036
https://doi.org/10.1016/j.ajic.2018.02.010
https://doi.org/10.1056/NEJMc2114907
https://doi.org/10.1001/jamanetworkopen.2021.0369
https://doi.org/10.1186/s13690-020-00517-9
https://doi.org/10.1097/MD.0000000000026427
https://doi.org/10.18553/jmcp.2022.28.1.85
https://doi.org/10.1016/j.socscimed.2019.112552
https://extension.tennessee.edu/publications/Documents/W931-C.pdf
https://extension.tennessee.edu/publications/Documents/W931-C.pdf
https://doi.org/10.3389/fpubh.2021.606801
https://doi.org/10.24095/hpcdp.36.4.01
https://doi.org/10.2196/44207
https://www.who.int/health-topics/infodemic
https://iris.who.int/handle/10665/66154
https://www.who.int/europe/news/item/01-09-2022-infodemics-and-misinformation-negatively-affect-people-s-health-behaviours--new-who-review-finds
https://www.who.int/europe/news/item/01-09-2022-infodemics-and-misinformation-negatively-affect-people-s-health-behaviours--new-who-review-finds
https://www.who.int/europe/news/item/01-09-2022-infodemics-and-misinformation-negatively-affect-people-s-health-behaviours--new-who-review-finds
https://www.who.int/publications/i/item/WHO-UHL-IHS-2023.1
https://www.who.int/publications/i/item/WHO-UHL-IHS-2023.1
https://doi.org/10.3390/computation9120140
https://doi.org/10.1177/20539517211013861
https://doi.org/10.3389/fpubh.2022.803937
https://doi.org/10.1016/B978-0-12-809324-5.04212-7
https://doi.org/10.3389/fpubh.2023.1184882


Iskandar et al.  Pharmacist role during emergencies 

Pharmacy Education 23(1) 676 - 692  692 

 

 

Appendix A: Description of participants sociodemographic characteristics 

Variable BGD BRA IND JOR LBN NGA PAK POL QAT SRB TUN  UAE USA 

  N=109 N=284 N=395 N=106 N=457 N=101 N=104 N=118 N=100 N=140 N=260 N=56 N=139 

Gender  

Male 65 
(59.6%) 

118 
(41.5%) 

134 
(33.9%) 

30 
(28.3%) 

129 
(28.2%) 

46 
(45.5%) 

31 
(29.8%) 

29 
(24.6%) 

20 
(20.0%) 

54 
(38.6%) 

141 
(54.2%) 

20 
(35.7%) 

87 
(62.6%) 

Female 44 
(40.4%) 

166 
(58.5%) 

261 
66.1%) 

76 
(71.7%) 

328 
(71.8%) 

55 
(54.5%) 

73 
(70.2%) 

89 
(75.4%) 

80 
(80.0%) 

86 
(61.4%) 

119 
(45.8%) 

36 
(64.3%) 

52 
(37.4%) 

Age, years 
(mean±SD ) 

23.66  
±2.48 

35.67  
±14.15 

26.84  
±8.05 

35.18  
±14.57 

25.15  
±10.61 

23.55  
±3.06 

28.44  
±9.30 

28.10  
±8.72 

40.16  
±8.31 

35.90 
±13.65 

33.94  
±9.82 

37.14  
±11.63 

38.81  
±8.08 

Marital status 

Single/ 
widowed/ 
divorced 

95 
(87.2%) 

178 
(62.7%) 

264 
(66.8%) 

66 
(62.3%) 

359 
(78.6%) 

95 
(94.1%) 

67 
(64.4%) 

87 
(73.7%) 

19 
(19.0%) 

82 
(58.6%) 

127 
(48.8%) 

28 
(50.0%) 

14 
(10.1%) 

Married 14 
(12.8%) 

106 
(37.3%) 

131 
(33.2%) 

40 
(37.7%) 

98 
(21.4%) 

6 
(5.9%) 

37 
(35.6%) 

31 
(26.3%) 

81 
(81.0%) 

58 
(41.4%) 

133 
(51.2%) 

28 
(50.0%) 

125 
(89.9%) 

Education level 

Primary 
education 

0  
(0%) 

82 
(28.9%) 

2 
(0.5%) 

0  
(0%) 

9 
(2.0%) 

0  
(0%) 

1 
(1.0%) 

2 
(1.7%) 

0  
(0%) 

1 
(0.7%) 

22 
(8.5%) 

0  
(0%) 

1 
(0.7%) 

Middle 
education 

1 
(0.9%) 

47 
(16.5%) 

8 
(2.0%) 

0 
(0%) 

28 
(6.1%) 

0 
(0%) 

5 
(4.8%) 

1 
(0.8%) 

1 
(1.0%) 

0 
(0%) 

75 
(28.8%) 

0 
(0%) 

0 
(0%) 

Secondary 
school 

1 
(0.9%) 

90 
(31.7%) 

5 
(1.3%) 

7 
(6.6%) 

71 
(15.5%) 

18 
(17.8%) 

23 
(22.1%) 

37 
(31.4%) 

5 
(5.0%) 

54 
(38.6%) 

93 
(35.8%) 

4 
(7.1%) 

1 
(0.7%) 

Tertiary 
education 

107 
(98.2%) 

65 
(22.9%) 

380 
(96.2%) 

99 
(93.4%) 

349 
(76.4%) 

83 
(82.2%) 

75 
(72.1%) 

78 
(66.1%) 

94 
(94.0%) 

85 
(60.7%) 

70 
(26.9%) 

52 
(92.9%) 

137 
(98.6%) 

Chronic disease 

Yes 8 
(7.3%) 

32 
(11.3%) 

22 
(5.6%) 

12 
(11.3%) 

46 
(10.1%) 

0 
(0%) 

11 
(10.6%) 

89 
(75.4%) 

15 
(15.0%) 

21 
(15.0%) 

34 
(13.1%) 

12 
(21.4%) 

16 
(11.5%) 

No 101 
(92.7%) 

252 
(88.7%) 

373 
(94.4%) 

94 
(88.7%) 

411 
(89.9%) 

101 
(100%) 

93 
(89.4%) 

29 
(24.6%) 

85 
(85.0%) 

119 
(85.0%) 

226 
(86.9%) 

44 
(78.6%) 

123 
(88.5%) 

Other underlying medical conditions that increases the risk for severe COVID-19 illness 

Yes 14 
(12.8%) 

47 
(16.5%) 

27 
(6.8%) 

10 
(9.4%) 

57 
(12.5%) 

2 
(2.0%) 

12 
(11.5%) 

96 
(81.4%) 

14 
(14.0%) 

28 
(20.0%) 

45 
(17.3%) 

12 
(21.4%) 

16 
(11.5%) 

No 95 
(87.2%) 

237 
(83.5%) 

368 
(93.2%) 

96 
(90.6%) 

400 
(87.5%) 

99 
(98.0%) 

92 
(88.5%) 

22 
(18.6%) 

86 
(86.0%) 

112 
(80.0%) 

215 
(82.7%) 

44 
(78.6%) 

123 
(88.5%) 

Taking more than three medication excluding vitamins and minerals  

Yes 11 
(0.5%) 

33 
(11.6%) 

21 
(5.3%) 

17 
(16.0%) 

60 
(13.1%) 

3 
(3.0%) 

15 
(14.4%) 

5 
(4.2%) 

15 
(15.0%) 

11 
(7.9%) 

102 
(39.2%) 

14 
(25.0%) 

12 
(8.6%) 

No 98 
(89.9%) 

251 
(88.4%) 

374 
(94.7%) 

89 
(84.0%) 

397 
(86.9%) 

98 
(97.0%) 

89 
(85.6%) 

113 
(95.8%) 

85 
(85.0%) 

129 
(92.1%) 

158 
(60.8%) 

42 
(75.0%) 

127 
(91.4%) 

BGD: Bangladesh; BRA: Brazil; IND: India; JOR: Jordan; LBN: Lebanon; NGA: Nigeria; PAK: Pakistan; POL: Poland; QAT: Qatar; SRB: Serbia; TUN: Tunisia; UAE: United Arab 
Emirates; USA: United States of America 
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