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Abstract

The novel coronavirus disease (COVID-19) pandemic has affected several countries world-
wide, resulting in a considerable strain on healthcare systems and increased trend of self-med-
ication practices. This study aims to evaluate the awareness of COVID-19 and the prevalence
of self-medication during the pandemic among residents in Mogadishu, Somalia. A cross-sec-
tional study was conducted using a structured and pretested questionnaire between May 2020
and January 2021. Participants from various disciplines were randomly recruited within the
study location and interviewed about their self-medication practices during the pandemic.
Descriptive statistics were used to summarise the respondents’ information and responses to
the questionnaire items. Associations between participants’ demographic characteristics and
specific items relating to self-medication practices were analysed using the Chi-square test. A
total of 350 residents participated in the study. Approximately 63% of the participants reported
having practised COVID-19 related self-medication with the main reasons being pharmacists’
advice (21.4%) and having an old prescription (13.1%), whereas 37.1% did not report their rea-
sons for self-medication. Most participants (60.4%) engaged in self-medication despite not
having any symptoms and 62.9% had taken antibiotics in the last three months. Most partici-
pants were aware that no medication has been approved for COVID-19 (81.1%), the negative
effects of self-medication (66.6%), and the transmission routes of the virus. Meanwhile, more
than 40% of the participants have not worn a mask while outside their homes, and do not follow
the international COVID-19 guidelines. The most prevalent drug used by participants for self-
medication against COVID-19 was paracetamol (81.1%) and antibiotics (78%). The factors
associated with awareness of COVID-19 and self-medication practices included age, gender,
educational qualification, and occupation. This study revealed considerable high self-medica-
tion practices among Mogadishu residents, thus highlighting the need to promote awareness
regarding the adverse effects of self-medication and sanitisation guidelines in addressing
COVID-19 at the community level.
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Introduction

The fear and apprehension following the outbreak of COVID-19 and its subsequent global
spread to most continents of the world are palpable in Africa. Factors such as high population
density, poorly funded public health sector, and lack of testing facilities in most African coun-
tries led to the projections by global public health experts that the pandemic could be cata-
strophic in the region [1]. Other critical factors that heightened the fear were inadequate
health infrastructure, and a lack of skilled and well-trained human capital to facilitate the col-
lection, processing, and testing of patient samples [2].

From the onset of the pandemic to date, no evidence-based treatments are available for
COVID-19 despite the devastation and global spread of the virus. Hence, several countries
have resorted to granting authorisation for the use of monoclonal antibody treatments for
non-hospitalised adults and children over 12 years old with mild to moderate COVID-19
symptoms [3]. These treatment options are a combination of either casirivimab and imdevi-
mab, or bamlanivimab and etesevimab, recommended especially for those at risk of developing
severe COVID-19 or being hospitalised [4,5]. Other less popular options are non-steroidal
anti-inflammatory drugs and hydroxychloroquine [4]. Despite the seeming success of these
treatments against COVID-19, the World Health Organisation (WHO) declared that clinical
trials on these drugs were discontinued due to increased risk of ventricular arrhythmias and
death among hospitalised patients [6]. Unfortunately, many African countries have already
approved the use of these drugs to treat COVID-19 at the national level as against the WHO
directives [6]. The use of these substances without appropriate medical advice as in the case of
most African countries is considered self-medication [7].

The WHO defined self-medication as the use of medicinal products, including over the
counter (OTC) or non-prescription drugs as well as prescription-only medicines to treat self-
diagnosed symptoms or illnesses without obtaining advice from a physician, pharmacist or
other healthcare personnel in the diagnosis [8]. It is also the intermittent or continuous use of
medication previously prescribed by a physician for chronic or recurring symptoms or dis-
eases. Several studies have reported an increase in the prevalence of self-medication among
various populations during the COVID-19 pandemic, including 83% of medical students in
Pakistan [9], and 36.3% of healthcare professionals in Nigeria [10], and 34.2% among multidis-
ciplinary participants in Togo [7]. These events have been linked to the widespread psychosis
and anxiety induced among populations in sub-Saharan Africa due to the COVID-19 epi-
demic [11]. Perceivably, the high mortality rates reported in Spain and Italy, as well as the lack
of technical resources to address the disease in sub-Saharan Africa [12]. Given the aforemen-
tioned situations and the variety of information circulating on social media, numerous sub-
stances without the minimum requirements of efficacy and tolerance are taken by individuals
either for COVID-19 treatment or prophylaxis [12].

Like most African countries, Somalis practice self-medication due to a lack of regulation
and the ease at which drugs can be bought OTC without prescription [13]. This improper
usage of drugs for COVID-19 treatment has the potential to complicate case management and
induce toxic effects in patients and increase the risk and emergence of drug resistance, which
could increase the rate of hospitalisation and severe infection with drug-resistant pathogens
[10]. Somalia has been in turmoil for decades and is among the countries with the weakest
health systems in Africa. The country is struggling with a new wave of COVID-19 infections
with 14,632 confirmed cases and 767 death as of 25th May 2021, and this may likely surge lead-
ing to unrecorded and unrecognised deaths [14]. Besides, the reported statistics may not reflect
the reality on the ground given that testing for COVID-19 cases has been comparatively lim-
ited to major cities, such as Mogadishu, Kismayo, and Marka. Meanwhile, all regions currently
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facing security challenges are been denied access [14]. Based on the lack of a recognised treat-
ment for COVID-19 and its constant progression, self-medication practices among Somalis
need to be evaluated. Given the significance of these issues with the pandemic, this study was
conducted to assess the awareness level of COVID-19 and self-medication practices against
SARS-CoV-2 viral infection among Somalis.

Methodology

Study design, sample size determination and sampling

This is a cross-sectional study conducted among Mogadishu residents in Somalia from May
2020 to January 2021. Mogadishu was selected for this study as the capital of Somalia and the
first case of COVID-19 was recorded in the city. Moreover, it is a commercial state with the
highest population in the country [15].

A pre-validated questionnaire was administered to the participants via an online platform
(google form) and paper format. Participants were recruited from three main sectors: Educa-
tion (academicians, lecturers, and teachers), Government parastatals (Civil service, govern-
ment hospitals, and public utilities), and informal/private sectors (farmers, market workers,
and business owners). These sectors were targeted given the increased risk of contracting
COVID-19 in such workplaces [16]. Inclusion criteria were residents from Mogadishu, aged
18 years and above, and currently working or aligning with any of the aforementioned sectors.
Additionally, oral consent and willingness to participate in the survey were necessary before
recruitment.

The required sample size was calculated using a single proportion formula with a 95% con-
fidence level. We hypothesized that 34.2% of the population will engage in self-medication
practice against COVID-19, with a precision error of 5%. This expected prevalence of self-
medication practices was chosen based on a study conducted in Togo [7]. The study was used
as a reference since it was a cross-sectional design involving participants from sub-Saharan
Africa, involving a cross-sectional design. Hence, the estimated minimum sample size was
350. Upon adjusting for a non-response rate of 10%, the sample size was increased to 400
potential participants.

Random sampling was performed based on the estimated number of people at risk of con-
tracting COVID-19 in the various districts of Mogadishu. The criteria were based on patient
characteristics and detailed comorbidities at the community healthcare centres as described by
Booth et al. [16]. The number of households in the districts was documented, followed by ran-
domly selecting specific households using a computer-generated dataset. Thereafter, a single
individual was selected from the households to participate in the study. A total of 400 individu-
als from various disciplines were selected and their preferred means of responding to the ques-
tionnaire were documented. Although participants were recruited at random, only those
within the study location and considered to be at risk of contracting and suffering COVID-19
infection (excluding children below 18 years) were included.

Development of the survey instrument

The structured questionnaire was developed in English and no translation process was neces-
sary since the participants use English as a medium of communication. The questionnaire was
synthesised based on the review of recent studies relating to self-medication practices among
various populations [7,17,18]. Nevertheless, self-medication practices suggested to be unique
among the Somalis were also considered while developing the questionnaire. All the authors of
this manuscript participated in developing the instrument.

PLOS ONE | https://doi.org/10.1371/journal.pone.0284854  June 28, 2023 3/14


https://doi.org/10.1371/journal.pone.0284854

PLOS ONE

Self-medication practices against COVID-19 infection among Somali community

The questionnaire comprised four sections: sociodemographic characteristics, reasons and
symptoms for self-medication against COVID-19, awareness and practices relating to
COVID-19 and specific self-medication used during the pandemic. The first section consisted
of participants’ personal information such as gender, highest educational level, occupation,
age, and the number of family or household members. The section entailed questions to assess
the prevalence of self-medication practices, reasons for self-medication, conditions warranting
self-medication in the last 90 days, history of antibiotic therapy, and rationale for such prac-
tices. Participants were provided specific options or dichotomous responses (True or False). In
the third section, the questions were designed to assess participants’ awareness regarding cur-
rently approved medication for COVID-19, the impact of self-medication, transmission routes
of the virus, and preventive measures. Furthermore, participants were asked pertinent ques-
tions concerning previous exposure, status, and symptoms relating to COVID-19. The last sec-
tion focused on prophylactic self-medications such as the use of vitamin C,
hydroxychloroquine, paracetamol, antibiotics, and traditional medicine. Traditional medicine
included if either any plants or herbal products have been used by participants.

Measurements

Self-medication practice was considered the dependent or outcome variable in this study. The
variable was measured using a dichotomous item (True/False). Awareness and self-medication
practices relating to COVID-19 were also measured using Yes or No responses, however, the
items were scored based on participants’ responses (score 1 for a correct answer and 0 for a
wrong answer). Thus, the overall score was computed as a continuous outcome.

Questionnaire administration

Upon ascertaining the participants’ eligibility, the standardised questionnaire was pre-tested
on 20 selected individuals who were not deployed for the actual survey. This pilot testing was
conducted to ensure that the main participants comprehend the items in the questionnaire,
and to determine the internal consistency and reliability of the instrument. Data from the pilot
test were analysed and employed in validating the questionnaire. The questionnaire was re-
evaluated by a researcher who was not involved in the instrument design. Resultantly, the
instrument was judged to be reliable and no further adjustment was undertaken. Thereafter,
the questionnaire was administered to the participants via two methods: online google and
paper format. The questionnaire was administered to each according to the preferred method
selected during recruitment. The link for the online google form was sent directly using to par-
ticipants’ email repository. Meanwhile, two enumerators administered the questionnaire using
the paper format.

Statistical analysis

All the statistical analyses were performed using the Statistical Package for Social Science
(SPSS) version 23.0. A reliability test was performed using factor analysis and items were con-
sidered internally consistent based on the Cronbach’s alpha value > 0.6. Descriptive statistics
were used to summarise the data. A normality test was conducted using the level of kurtosis
and skewness. Mean and standard deviation was applied to present the normally-distributed
continuous data, whereas categorical data were summarized using frequencies and percent-
ages. Awareness and self-medication practices relating to COVID-19 were measured using Yes
or No responses, however, the items were scored based on participants’ responses (score 1 for
a correct answer and 0 for a wrong answer). Thus, the overall score was computed as means
and standard deviations. Associations between participants’ demographic characteristics and
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specific items relating to self-medication practices were analysed using the Chi-square test. A
p-value < 0.05 was considered for significant associations.

Ethical approval and participants’ consent

Participants were duly informed about the research objectives, as well as the confidentiality of
all data and information provided. Hence, they were shown a copy of the questionnaire indi-
cating that no personal data were required that could reveal participants’ identities. They were
briefed that the survey poses no potential risk. Those willing to participate were given a con-
sent form to fill and sign before the questionnaire was administered.

Results
Participants’ socio-demographic characteristics

Out of the 420 persons that received the questionnaire, 350 responded which resulted in a
response rate of 83.3%. Among the participants, 60.6% of them were males and 57.4%
belonged to the age group of 26-35 years old (Table 1). A higher proportion had tertiary edu-
cational qualifications (58.6%), which was reflected in the prevalent occupation as most partic-
ipants belong to the academic field (54.0%). The mean (+ SD) number of family members in
the participants” households was 5.6 (£ 1.2).

Prevalence and symptoms of self-medication practices

Table 2 reports the overall self-medication prevalence and reasons stated for self-medicating.
The overall prevalence of the use of drugs to treat or prevent COVID-19 without any medical

Table 1. Participants’ socio-demographic characteristics.

Variables Frequency Percentage
Gender

Male 212 60.6
Female 138 39.4
Educational qualification

Primary 26 7.4
Secondary 42 12.0
Tertiary 205 58.6
Non-formal 55 15.7
Others

Occupation

Academic 189 54.0
Civil servants 43 12.3
Business 53 15.1
Farmer

Others 13 3.7
Age (in years)

18-25 107 30.5
26-35 201 57.3
36-50 35 10.0
Above 50 8 2.3
Total number of families living together (mean + SD) 5.6 +2.54

SD = standard deviation.

https://doi.org/10.1371/journal.pone.0284854.t001
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Table 2. Prevalence of self-medication against COVID-19, reasons, and symptoms for self-medication among res-
idents from Mogadishu in Somalia (n = 350).

Statements/items Frequency Percentage

Have you taken self-medication in the last 3 months

Yes 220 62.9
No 130 37.1
Reasons for self-medication

Hospital far from home 38 10.9
High cost 32 9.1
Pharmacist advice 75 21.4
I have an old prescription 46 13.1
Others 29 8.3
N/A 130 37.1
Conditions warranting self-medication in the last 3 months

Fever 53 15.1
Body aches 17 4.9
Headache 49 14.0
Cough 28 9.0
Loss of taste or smell 5 1.4
Difficulty breathing 31 8.9
Sore throat 28 8.0
Prevention for COVID-19 5 1.4
No symptoms 139 39.7
Have you ever taken antibiotics in the last 3 months when ill?

Yes 220 62.9
No 130 37.1
Your selection of antibiotics was based on

Pharmacist’s advice 73 20.9
Previous prescription 116 33.1
Family members 34 9.7
Friends’ opinions 29 8.2
Self-experience 19 5.4
Advertisement 0 0
N/A 77 22.0

N/A = None of the above.

https://doi.org/10.1371/journal.pone.0284854.t1002

advice was 62.9% (n = 220). A higher proportion of participants stated pharmacists’ advice
(21.4%) prompted them to engage in self-medication, followed by having a previous prescrip-
tion (13.1%) and distance from their homes to hospitals (10.9%). However, 37.1% of them did
not state their reasons for self-medicating.

Regarding the conditions that necessitated self-medication, an alarming 39.7% of partici-
pants took medications without having any symptoms. Meanwhile, common symptoms for
which the respondents took medications were fever or chills (15.1%,) headache (14%), while
the least reported as a loss of smell or taste (1.4%). A higher proportion of participants (62.9%)
have taken antibiotics in the last 90 days for therapeutic purposes. Similarly, pharmacists’
advice (20.9%) and previous prescriptions (33.1%) were the dominant reasons for self-antibi-
otic medication.
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Awareness and self-medication practices relating to COVID-19 infection

Participants demonstrated satisfactory awareness levels as 81.1% stated that no medication has
been approved for the treatment of COVID-19 (Table 3). More than 65% of participants were
aware that self-medication against COVID-19 may affect their health adversely and that the
virus is airborne. Furthermore, 92% posited that the virus spreads via the respiratory droplets
of infected individuals.

Table 3 depicts participants’ responses regarding preventive measures and practices against
exposure to COVID-19. In recent days, only 51.7% of participants had worn a mask before
leaving their homes while 68.0% have attended crowded events. Approximately 41% claimed
not to be adhering to international guidelines although 51% stated they wash their hands more
than eight times daily.

In this study, only 17.7% of participants have been previously diagnosed with COVID-19.
Of the positive cases, 64.5% resulted in hospitalisation. While 25.7% had close contact with
confirmed COVID-19 cases, most of them did not self-isolate (73.3%). The prevalent symptom
manifested by participants in the last week before participating in this study was headache
(22.0%) and fever (14.0%). Table 4 Overall, the most frequently used drug among the respon-
dents for self-medication was paracetamol (81.1%), followed by antibiotics (78%), Vitamin C
(56%), and the least used was hydroxychloroquine (31.4%). Most participants (93.7%) were
not aware of the specific antibiotic used during self-medication.

Factors associated with participants’ awareness and self-medication
practices

The factors associated with participants’ awareness and self-medication practices were age,
educational level, occupation, and gender (Table 5). A higher mean score was obtained by par-
ticipants aged 25-35 compared to other age groups. Those with tertiary educational qualifica-
tions had higher mean scores relative to participants with primary, high school, and non-
formal educational education. Academicians demonstrated higher awareness and better prac-
tices relating to COVID-19 compared to those working in other fields (civil servants, business,
and farming).

Discussion

This study investigated the practice of self-medication against COVID-19 among Somalis.
Prior to this investigation, previous reports on self-medication focused on the general context
among Somalis in Puntland and Somaliland [13]. Since the pandemic occurred in early 2020,
this is the first study on self-medication practices and awareness regarding COVID-19 among
Somalis.

Understanding the level of self-medication to treat COVID-19, the underlying reasons for
such practices, and the associated factors will assist in preventing the potential detrimental
effects. Self-medication practices tend to give individuals the impression that they are safe,
hence they will lower their guards and not adhere to the recommended prevention and control
measures against COVID-19. These events endanger both themselves and the public.

In this study, the overall prevalence of self-medication for COVID-19 treatment or preven-
tion without prior medical or professional advice was 62.9%. This finding is comparably higher
than the earlier reports in Nigeria at 41% [10], 34.2% in Togo [7] and 35.1% in Saudi Arabia
[19], similar to estimates in Uganda at 57.0% [20], and lower compared to Bangladesh at
88.3% [21]. These differences might be attributed to variation in participants’ socio-demo-
graphic characteristics, the definition of self-medication, the severity of COVID-19, availability

PLOS ONE | https://doi.org/10.1371/journal.pone.0284854  June 28, 2023 7/14


https://doi.org/10.1371/journal.pone.0284854

PLOS ONE Self-medication practices against COVID-19 infection among Somali community

Table 3. Awareness and self-medication practices relating to COVID-19 infection.

S/ |Statements/items Frequency |Percentage
N
1 There is still no approved medication for COVID-19

True 65 18.9

False 284 81.1
2 | Self-medication can affect your health adversely

True 233 66.6

False 117 33.4
3 | The COVID-19 virus is airborne

True 297 84.9

False 53 15.1
4 | The COVID-19 virus spreads via respiratory droplets of infected individuals

True 322 92.0

False 28 8.0
5 | Have you worn a mask when leaving home in recent days?

Yes 181 51.7

No 69 48.3
6 | Are you following the WHO guidelines?

Yes 209 59.7

No 141 403
7 How often do you wash your hands?

0

1-5 times 82 23.4

6-8 times 89 25.4

More than 8 times 179 51.2
8 | Have you been to any crowded places in recent days?

Yes 238 68.0

No 112 32.0
9 | Have you been diagnosed with COVID-19

Yes 62 17.7

No 288 82.3
10 | If yes, were you hospitalised?

Yes 40 64.5

No 22 35.5
11 | Have you had close contact with someone who has laboratory-confirmed COVID-

19

Yes 90 25.7

No 260 45.7
12 | Ifyes, did you self-isolate?

Yes 24 26.7

No 66 73.3
13 | Have you had any of the following signs in the last 7 days

Fever 49 14.0

Body aches 32 9.1

Headache 80 22.0

Cough 23 6.5

Loss of taste or smell 26 7.4

Difficulty breathing 34 9.7

Sore throat 19 5.4

No 87 24.8

https://doi.org/10.1371/journal.pone.0284854.t1003
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Table 4. Specific self-medication used during the COVID-19 pandemic.

S/N Statements/items Frequency Percentage
Drugs used for COVID-19
1 Vitamin C
Yes 199 56.0
No 151 44.0
2 Hydroxychloroquine
Yes 110 31.4
No 240 68.6
3 Traditional medicine
Yes 210 60.0
No 140 40.0
4 Paracetamol
Yes 284 81.1
No 66 18.9
5 Antibiotic
Yes 273 78.0
No 66 22.0
6 If yes, which antibiotic have you used
Ampicillin 6 2.1
Amoxicillin 1 0.4
Augmentin 5 1.8
Ceftriaxone 4 1.5
Tetracycline 1 0.4
Unknown 256 93.7

https://doi.org/10.1371/journal.pone.0284854.t1004

of drugs used for self-medicating, and study period and designs. For instance, this study used
both online and paper formats in administering the survey, which is similar to the methods
used by Dare et al. [20] in Uganda. Meanwhile, the recall periods, self-medication definitions,
and investigation periods differed compared to the other studies.

Most respondents submitted that they self-medicated after exhibiting clinical signs synony-
mous with COVID-19 including chills and headache, whereas only a few respondents reported
experiencing loss of smell or taste. These findings may imply that they engaged in self-medica-
tion after being aware of these signs being related to COVID-19. This on one hand shows that
Somalis demonstrated the clinical manifestation of COVID-19 as reported elsewhere [7,10],
but the decision to self-medicate was ill-advised.

This may not be unconnected with the fact that several respondents were wrongly advised
to take these medications by pharmacists. This is true for this investigation as 21.4% reported
that they self-medicated because of advice received from pharmacists. Similarly, about 13.1%
followed their old prescriptions while 10.9% reported that the hospital was far from them to
get a doctor’s prescription for the medication. Pharmacists have always played an important
role in recommending on the counter medications to help patients deal with their health issues
[18]. They often do so by asking some questions and then recommending certain medications
[22]. The combination of location and accessibility means that most consumers have ready
access to a pharmacy where attendants who most times are not pharmacists give advice and
recommendations on demand. Meanwhile, the urge to use old prescriptions for illnesses in
recent years is consistent with the behaviours of modern consumers or patients. They feel
responsible to take a greater role in the maintenance of their health and are unwilling to
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Table 5. Association between participants’ socio-demographic characteristics and awareness of COVID-19 and related preventive and self-medication practices.

Variables
Gender

Male

Female
Educational qualification
Primary
Secondary
Tertiary
Non-formal
Others
Occupation
Academic
Civil servants
Business
Farmer
Others

Age (in years)
18-25

26-35

36-49

Above 50

No. of respondents Mean (+ SD) awareness and self-medication practices score P-value
0.04
212 4.80+ 0.98
138 5.72+1.48%
0.001
205 5.91+1.31*
42 4.9521.20°
26 4.461.02°
22 4412093
55 5.5+1.38
0.001
189 5.90+1.38"
43 5.27+1.07%
53 4.79+0.84%
13 4.69+1.25%
52 4.19+1.01°
0.01
107 4.78+1.30"
201 5.84£1.26"
34 4.50+1.21%
8 4.5010.75"

Note: Means with different superscripts are statistically different at P = 0.05.

https://doi.org/10.1371/journal.pone.0284854.t1005

submit to the inconvenience of visiting a doctor for what they feel they could manage by them-
selves [23].

Participants demonstrated satisfactory awareness levels in terms of no approved medica-
tions against COVID-19, adverse effects of self-medication, and the nature and transmission
routes of the virus. These findings might be related to the fact that most participants had the
tertiary educational qualification and were academicians. This result was confirmed in further
analyses as those with the highest educational qualification recorded higher mean scores for
awareness related items compared to those with lower educational qualifications. Similar find-
ings have been reported in studies conducted in academic settings [24] and population-based
[25] in which undergraduate students and the general population demonstrated good knowl-
edge and awareness about COVID-19. Additionally, participants belonging to the middle age
group (25-50 years) had higher mean awareness and knowledge scores compared to other age
categories. This could also be related to the educational status of this age group as most are
probably actively working in academic settings, and more exposed to online and current
information.

A high proportion of participants in this study reflected poor practices toward COVID-19
preventive measures, such as not wearing masks, attending crowded events, not following
international guidelines, and have engaged in self-medication. To elucidate these findings,
females and older participants had higher mean scores for good practices relating to COVID-
19 preventive measures compared to males and younger age groups, respectively. Meanwhile,
no association was detected between education and participants’ practices. These results are
consistent with the reports among Chinese [26], Iran [25] and South Korean populations [27]
in which females demonstrated satisfactory practices toward the novel virus outbreak. This is
particularly important in this study despite only 39.4% of the participating Somalis were
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females. Recent studies have also shown positive associations between increasing age and
adhering to COVID-19 protocols [28]. As found in this study, given the good knowledge dem-
onstrated by most participants, those belonging to the higher age group might be aware that
COVID-19 causes more deleterious effects in the ageing population. Thus, there are more
inclined to adhere to preventive measures such as avoiding crowding places, washing hands
more frequently, and wearing masks compared to the younger population. This is supported
by a recent longitudinal study conducted in Switzerland in which young adults were identified
to comply less with COVID-19-related public health measures.

Nevertheless, there was no significant association between education and self-medication
practices in this study. This observation is contrary to the general belief that abuse of drugs
due to self-medication and violation of COVID-19 protocols is driven by ignorance and lack
of awareness. For instance, Lee et al. [29] found that knowledge directly affected both practices
such as social distancing and personal hygiene towards COVID-19 among South Korean resi-
dents. In other words, the level of education plays no part in determining the level of self-med-
ication among respondents in the present study. Other factors such as efficacy belief might
play a more vital role compared to educational level in influencing participants’ practices.

Among the drugs that were frequently consumed, most respondents take paracetamol
(81.1%), followed by antibiotics (78.0%), and the least consumed hydroxychloroquine. Para-
cetamol can cause liver damage either at high doses or when combined with other substances
that affect the liver. In addition, toxicity from paracetamol is one of the top causes of acute
liver failure globally [30]. Ironically, 81.1% reported that no medication has been approved for
COVID-19 but 18.9% believed these antibiotics are a good treatment for COVID-19. Misinfor-
mation from media outlets including social media platforms has contributed significantly to
the devastation recorded since the first outbreak of COVID-19. The World Health Organisa-
tion reported that in the first three months of 2020, nearly 6000 were hospitalised and 800 peo-
ple might have died due to COVID-19 misinformation [31].

Relevant authorities and other stakeholders in the fight against COVID-19 in Somalia need
to create more awareness and counter these sources of misinforming the public. The hazards
associated with imprudent use of antimicrobials need to be emphasised as it is now established
as a major driving force in the development of antimicrobial resistance and the emergence of
highly infectious resistant pathogens. Therefore, guidelines and regulations need to be
enforced in safeguarding the distribution and sale of over the counter drugs in Somalia.

Study limitations

This study is not without limitations. First, a cross-sectional study was conducted and data
were collected at a single time point. Thus, only snapshot information was available and no
casual inference could be drawn from this study. Second, the findings are not generalisable to
other states in Somalia since only Mogadishu residents were sampled coupled with the rela-
tively small sample size. Third, utilising a quantitative approach and structured questions also
has its weaknesses. The technique is prone to response bias and detailed information cannot
be gleaned. An in-depth interview and a larger sample size could be considered in future
research.

Conclusion

Conclusively, the use of different over-the-counter medications for the prevention and treat-
ment of perceived COVID-19 by Somalis is more common among the residents of Mogadishu,
which includes the educated class. Paracetamol and antibiotics were the most consumed drugs
as a preventive measure against COVID-19 in Mogadishu, Somalia. The scourge of fake cures
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and unproven treatments promoted on social media across the globe has resulted in some of
the most devastating outbreaks. Therefore, we recommend that all stakeholders, pharmacists,
and the media be engaged to educate people on the best ways to manage suspected cases of
COVID-19.

Supporting information

S1 File.
(XLSX)

Acknowledgments

The authors thank the team of the Institute for Medical Research (IMR) at Simad University
for their support in reaching the study participants and the assistance rendered during the
data collection.

Author Contributions
Conceptualization: Ayan Aden Moussa.

Data curation: Ayan Aden Moussa, Fardosa Dahir Omar, Osman Abubakar Fiidow, Fadumo
Hassan Ali.

Formal analysis: Fardosa Dahir Omar, Osman Abubakar Fiidow, Fadumo Hassan Ali.
Investigation: Ayan Aden Moussa.

Methodology: Ayan Aden Moussa.

Project administration: Ayan Aden Moussa.

Resources: Ayan Aden Moussa.

Software: Osman Abubakar Fiidow.

Supervision: Ayan Aden Moussa.

Validation: Osman Abubakar Fiidow, Sadig Mohammed Babatunde.
Visualization: Osman Abubakar Fiidow.

Writing - original draft: Ayan Aden Moussa.

Writing - review & editing: Ayan Aden Moussa, Sadig Mohammed Babatunde.

References

1. MuluA, Bekele A, Abdissa A, Balcha TT, Habtamu M, Mihret A., et al. The challenges of COVID-19 test-
ing in Africa: The Ethiopian experience. Pan African Medical Journal, 2021; 38(6), 1—4. https://doi.org/
10.11604/pam;|.2021.38.6.26902 PMID: 33520075

2. GarbaB., Zakaria Z., Salihu M. D., Bande F., Saidu B., & Bala J. A. Breaking the cycle of the COVID-19
transmission: A challenge for Nigeria. Journal of Global Health, 2020; 10(2), 1-4. https://doi.org/10.
7189/jogh.10.020309 PMID: 33110513

3. Jiang S, Hillyer C, Du L. Neutralizing antibodies against SARS-CoV-2 and other human coronaviruses.
Trends Immunol. 2020; 41(5):355-359. https://doi.org/10.1016/.it.2020.03.007 PMID: 32249063

4. RennA,FuY., HuX., HallM.D., Simeonov A. Fruitful Neutralizing Antibody Pipeline Brings Hope To
Defeat SARS-Cov-2. In Trends in Pharmacological Sciences, 2020; 41(11), 815-829). https://doi.org/
10.1016/j.tips.2020.07.004 PMID: 32829936

5. TaylorP.C., Adams A. C., Hufford M. M., de la Torre |., Winthrop K., Gottlieb R. L. Neutralizing mono-
clonal antibodies for the treatment of COVID-19. In Nature Reviews Immunology, 2021 (1-12). Nature
Research. https://doi.org/10.1038/s41577-021-00542-x.

PLOS ONE | https://doi.org/10.1371/journal.pone.0284854  June 28, 2023 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0284854.s001
https://doi.org/10.11604/pamj.2021.38.6.26902
https://doi.org/10.11604/pamj.2021.38.6.26902
http://www.ncbi.nlm.nih.gov/pubmed/33520075
https://doi.org/10.7189/jogh.10.020309
https://doi.org/10.7189/jogh.10.020309
http://www.ncbi.nlm.nih.gov/pubmed/33110513
https://doi.org/10.1016/j.it.2020.03.007
http://www.ncbi.nlm.nih.gov/pubmed/32249063
https://doi.org/10.1016/j.tips.2020.07.004
https://doi.org/10.1016/j.tips.2020.07.004
http://www.ncbi.nlm.nih.gov/pubmed/32829936
https://doi.org/10.1038/s41577-021-00542-x
https://doi.org/10.1371/journal.pone.0284854

PLOS ONE

Self-medication practices against COVID-19 infection among Somali community

10.

11.
12
13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Belayneh A. Off-Label Use of Chloroquine and Hydroxychloroquine for COVID-19 Treatment in Africa
Against WHO Recommendation. Research and Reports in Tropical Medicine, 2020; 11, 61-72. hitps://
doi.org/10.2147/RRTM.S269936 PMID: 32982538

Sadio A. J., Gbeasor-Komlanvi F. A., Konu R. Y., Bakoubayi A. W., Tchankoni M. K., Bitty-Anderson A.
M., et al. Assessment of self-medication practices in the context of the COVID-19 outbreak in Togo.
BMC Public Health, 2021; 21(1), 1-9. https://doi.org/10.1186/s12889-020-10145-1.

WHO Guidelines for the Regulatory Assessment of Medical Products for Use in Self-Medication, 2000.
Available online at: http://www.who.int/medicine/library/qsm/whoedm-gsm-2000-I/who-edm-gsm-00_|.
htm (accessed April 16, 2022).

Yasmin F, Muhammad Sohaib A, Unaiza N, Najeeb H, Nauman H, Ahsan MN., et al. Self-Medication
Practices in Medical Students During the COVID-19 Pandemic: A Cross-Sectional Analysis. Frontiers
in Public Health, 2022. https://doi.org/10.3389/fpubh.2022.803937 PMID: 35356012

Okoye O.C., Adejumo O.A., Opadeyi A.O. et al. Self-medication practices and its determinants in health
care professionals during the coronavirus disease-2019 pandemic: cross-sectional study. Int J Clin
Pharm, 2022; 44, 507-516. https://doi.org/10.1007/s11096-021-01374-4 PMID: 35022953

Owings L. Africa ‘not ready’ for COVID-19 mental health issues. 2020.
World Health Organisation (WHO) WHO supports scientifically-proven traditional medicine. 2020.

Elmi O., Ayan S., Amino M. A., Asma A., Hawo M. Assessment of knowledge, attitude and practise of
self-medication among adults in Bosaso; Puntland-Somalia. Somali Health Research Journal, 2018; 1
(1), 16-22.

WHO, 2021. Fighting misinformation in the time of COVID-19, one click at a time. https://www.who.int/
news-room/feature-stories/detail/fighting-misinformation-in-the-time-of-covid-19-one-click-at-a-time.

Overall total population"-World Population Prospects: The 2019 Revision" (xslx). population.un.org
(custom data acquired via website). United Nations Department of Economic and Social Affairs, Popula-
tion Division. Retrieved 9 November 2019.

Booth A, Reed AB, Ponzo S, Yassaee A, Aral M, Plans D, et al. Population risk factors for severe dis-
ease and mortality in COVID-19: a global systematic review and meta-analysis. PLoS One 2021; 16
(8):1-30. https://doi.org/10.1371/journal.pone.0247461 PMID: 33661992

Quincho-Lopez A, Benites-lbarra CA, Hilario-Gomez MM, Quijano-Escate R, Taype-Rondan A. Self-
medication practices to prevent or manage COVID-19: A systematic review. PLoS ONE, 2021; 16(11):
e€0259317. https://doi.org/10.1371/journal.pone.0259317 PMID: 34727126

Wegbom Al, Edet CK, Raimi O, Fagbamigbe AF, Kiri VA. Self-Medication Practices and Associated
Factors in the Prevention and/or Treatment of COVID-19 Virus: A Population-Based Survey in Nigeria.
Front Public Heal. 2021; 9: 606801. https://doi.org/10.3389/fpubh.2021.606801 PMID: 34150693

Mansuri Farah M.A., Zalat Marwa M., Khan Adeel A., Alsaedi Esraa Q., Ibrahim Hanan M. Estimating
the public response to mitigation measures and self-perceived behaviours towards the COVID-19 pan-
demic. J. Taibah Univ. Med. Sci. 2020 https://doi.org/10.1016/j.jtumed.2020.06.003 PMID: 32837504

Dare S, Eze E, Isaac E, Usman |, Ssempijja F, Bukenya E, et al. COVID-19 pandemic and behavioural
response to self-medication practice in Western Uganda. medRxiv: 20248576v1.

Morshed Nasir; Salauddin Chowdhury, A. S. M.; Tahmina Zahan. Self-medication during COVID-19
outbreak: a cross-sectional online survey in Dhaka city. International Journal of Basic & Clinical Phar-
macology, 2020; 9(9), 1325-1330.

Rutter P. Role of community pharmacists in patients&#39; self-care and self-medication. Integrated
Pharmacy Research and Practice, 2015; 4, 57-65. https://doi.org/10.2147/IPRP.S704083.

Bennadi D. Self-medication: A current challenge. Journal of Basic and Clinical Pharmacy, 2013; 5(1),
19. https://doi.org/10.4103/0976-0105.128253 PMID: 24808684

Alshammari F., Alobaida A., Alshammari A., Alharbi A., Alrashidi A., Aimansour A, et al. University Stu-
dents’ Self-Medication Practices and Pharmacists’ Role: A Cross-Sectional Survey in Hail, Saudi Ara-
bia. Frontiers in Public Health, 2021;9.

Erfani A, Shahriarirad R, Ranjbar K, Mirahmadizadeh A, Moghadami M. Knowledge, attitude and prac-
tice toward the novel coronavirus (COVID-19) outbreak: a population-based survey in Iran. Bull World
Health Organ. 2020; https://doi.org/10.2471/BLT.20.251561

Zhong BL, Luo W, Li HM, et al. Knowledge, attitudes, and practices towards COVID-19 among Chinese
residents during the rapid rise period of the COVID-19 outbreak: a quick online cross-sectional survey.
Int J Biol Sci. 2020; 16:1745-1752. https://doi.org/10.7150/ijbs.45221 PMID: 32226294

Lee Daejoong, Heo Kyungmoo, and Seo Yongseok, COVID-19 in South Korea: Lessons for developing
countries. World Dev. 2020; 135, 105057. https://doi.org/10.1016/j.worlddev.2020.105057 PMID:
32834374

PLOS ONE | https://doi.org/10.1371/journal.pone.0284854  June 28, 2023 13/14


https://doi.org/10.2147/RRTM.S269936
https://doi.org/10.2147/RRTM.S269936
http://www.ncbi.nlm.nih.gov/pubmed/32982538
https://doi.org/10.1186/s12889-020-10145-1
http://www.who.int/medicine/library/qsm/whoedm-qsm-2000-l/who-edm-qsm-00_l.htm
http://www.who.int/medicine/library/qsm/whoedm-qsm-2000-l/who-edm-qsm-00_l.htm
https://doi.org/10.3389/fpubh.2022.803937
http://www.ncbi.nlm.nih.gov/pubmed/35356012
https://doi.org/10.1007/s11096-021-01374-4
http://www.ncbi.nlm.nih.gov/pubmed/35022953
https://www.who.int/news-room/feature-stories/detail/fighting-misinformation-in-the-time-of-covid-19-one-click-at-a-time
https://www.who.int/news-room/feature-stories/detail/fighting-misinformation-in-the-time-of-covid-19-one-click-at-a-time
http://population.un.org
https://doi.org/10.1371/journal.pone.0247461
http://www.ncbi.nlm.nih.gov/pubmed/33661992
https://doi.org/10.1371/journal.pone.0259317
http://www.ncbi.nlm.nih.gov/pubmed/34727126
https://doi.org/10.3389/fpubh.2021.606801
http://www.ncbi.nlm.nih.gov/pubmed/34150693
https://doi.org/10.1016/j.jtumed.2020.06.003
http://www.ncbi.nlm.nih.gov/pubmed/32837504
https://doi.org/10.2147/IPRP.S70403
https://doi.org/10.4103/0976-0105.128253
http://www.ncbi.nlm.nih.gov/pubmed/24808684
https://doi.org/10.2471/BLT.20.251561
https://doi.org/10.7150/ijbs.45221
http://www.ncbi.nlm.nih.gov/pubmed/32226294
https://doi.org/10.1016/j.worlddev.2020.105057
http://www.ncbi.nlm.nih.gov/pubmed/32834374
https://doi.org/10.1371/journal.pone.0284854

PLOS ONE

Self-medication practices against COVID-19 infection among Somali community

28.

29.

30.

31.

Abeya SG, Barkesa SB, Sadi CG, Gemeda DD, Muleta FY, Tolera AF, et al. Adherence to COVID-19
preventive measures and associated factors in Oromia regional state of Ethiopia. PLoS ONE, 2021; 16
(10): e0257373. https://doi.org/10.1371/journal.pone.0257373 PMID: 34669723

Lee M., Kang BA. You M. Knowledge, attitudes, and practices (KAP) toward COVID-19: a cross-sec-
tional study in South Korea. BMC Public Health2021; 21, 295. https://doi.org/10.1186/s12889-021-
10285-y PMID: 33546644

Rotundo L., Pyrsopoulos N. Liver injury induced by paracetamol and challenges associated with inten-
tional and unintentional use. World Journal of Hepatology, 2020; 12(4), 125. https://doi.org/10.4254/
wijh.v12.i4.125 PMID: 32685105

Hussian T., Choudhary M., Budhwar V., Saini G. COVID-19 pandemic: An era of myths and misleading
advertisements: Journal of Generic Medicines, 2021; 17(2), 49-54. https://doi.org/10.1177/
1741134320988324.

PLOS ONE | https://doi.org/10.1371/journal.pone.0284854  June 28, 2023 14/14


https://doi.org/10.1371/journal.pone.0257373
http://www.ncbi.nlm.nih.gov/pubmed/34669723
https://doi.org/10.1186/s12889-021-10285-y
https://doi.org/10.1186/s12889-021-10285-y
http://www.ncbi.nlm.nih.gov/pubmed/33546644
https://doi.org/10.4254/wjh.v12.i4.125
https://doi.org/10.4254/wjh.v12.i4.125
http://www.ncbi.nlm.nih.gov/pubmed/32685105
https://doi.org/10.1177/1741134320988324
https://doi.org/10.1177/1741134320988324
https://doi.org/10.1371/journal.pone.0284854

