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Abstract: Background: Paracetamol is widely used as a pain Killer and antipyretic over-the-counter medications. It
is usually safe; however, poisoning may happen due to lack of patient awareness of the dangers of paracetamol-
containing medication leading to misuse. Objective: This study aimed in this study to assess the awareness about
paracetamol toxicity and paracetamol-containing drugs among the public in Saudi Arabia. Methods: A
cross-sectional study was performed during educational campaign. It included a convenience sample using a self-
administered questionnaire. Results: Out of 432 subjects, 50.69% were male. Of these, 56.2% reported damage to
the internal organs such as the liver as the most common side effect of paracetamol. A low percentage of subjects
were aware of compounds, such as Relaxon, Mol, and Parafon (19.4%, 18.1%, and 17.6% respectively). Although
a majority of individuals (79.2%) accepted the fact that paracetamol could be toxic, only 18.7% of them were
aware of the toxic dose. The female gender, the age group of 31 to 40 years and post graduate level of education
reported a significantly higher knowledge score (p<0.001). Conclusion: We found an unsatisfactory level of
awareness about paracetamol toxicity in the Eastern Province of Saudi Arabia. Moreover, several individuals
failed to recognize the presence of paracetamol in many analgesics.

Keywords: Awareness, Paracetamol, Toxicity, Drugs, Acetaminophen, Over The Counter, Analgesic, Overdose,
Public.

I. INTRODUCTION

Paracetamol, also known as acetaminophen, is widely used as a first-line antipyretic and analgesic, owing to its easy
availability without a prescription [1]. It has proven to be effective and safe if taken in the appropriate dose; however, its
misuse may result in several severe side effects [2]. During the last decade, the overall rate of suicide-related exposures
involving over the counter (OTC) analgesics per 100,000 US residents grew dramatically. This trend was mostly caused
by the rising exposure rate among females aged 6 to 19 years old. Paracetamol were responsible for 48.0% and 18.5% of
cases, respectively, and 64.5% and 32.6% of fatalities [3]. In Saudi Arabia, Overdoses of paracetamol are regularly
observed in young females making suicide attempts [4]. Furthermore, at King Abdulaziz Medical City in Saudi Arabia, a
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retrospective cohort research was performed to evaluate a total of 130 instances who attempted suicide by poisoning. The
majority of participants (73.8 percent, n = 96) were female. Children made up the majority of the participants (57%, n =
75). Paracetamol (59; 45.83%) and non-steroidal anti-inflammatory medicines (22; 16.92%) were the most commonly
used medications. 8.5% of patients admitted to the ICU (n = 11) [5].

The clinically recommended daily dose of paracetamol should not exceed 4 g per day although the minimum dose that can
cause toxicity is a single ingestion of 7.5 g [6-8]. Risk factors, such as alcoholism, smoking, and use of enzyme-inducing
drugs, can result in even low doses of paracetamol to be toxic [9-11]. Inappropriate use of paracetamol can also elevate
the risk of cardiovascular diseases such as stroke, heart failure, and myocardial infarction [12]. Furthermore, although
rare, it may result in multiple allergic reactions, as well as hematologic and various skin disorders [13].

The most serious side effect associated with paracetamol overdose is acute liver failure (ALF. ( The severity can vary to
various degrees: mild, moderate, or severe, leading to encephalopathy, coagulation disorder, and renal failure [7, 14-16].
According to a study, paracetamol toxicity has emerged as the leading cause of ALF and is associated with 30% mortality
[17]. Similarly, other studies have reported paracetamol overdose to cause 500 deaths per year; half of these were
unintentional [18, 19].

Many people believe that drugs available in the market as OTC are safe/cannot cause any toxicities [20]. Thus, the
toxicity associated with the inappropriate use of drugs such as paracetamol is largely due to a lack of awareness and
misconceptions regarding the side effects of the drug. Moreover, several people never care to read the prescription on the
medication labels, leading to the ignorance that several other medicines contain paracetamol as well, a situation often
linked to misuse and overdose of drugs [21].

Studies assessing the level of awareness regarding paracetamol in the Eastern Province of Saudi Arabia are sparse.
Considering the significant side effects of paracetamol misuse, such a study is essential. Thus, in the present study, we
aimed to assess the public awareness of paracetamol toxicity and recognition of paracetamol-containing drugs in our
community.

Il. MATERIAL AND METHODS

Study design, setting and sample: A cross-sectional study using a self-administered questionnaire was conducted in AL
Khobar, Eastern Province of Saudi Arabia in March 2019 during an educational campaign (an emergency and trauma
awareness campaign). All attendants above the age of 12 years were asked to participate until the last day of the
campaign. Convenience sampling was used in the selection of participants. Those who were available and willing to
participate were approached and asked to fill out questionnaires. Five hundred seventy-six were surveyed, the response
rate was 75% (432 participants).

Ethical considerations and data collection: This study was approved by the Institutional Review Board (IRB) of Imam
Abdulrahman Bin Faisal University (Reference no.: IRB — 2019-03-173). The guidelines of Declaration of Helsinki were
followed in this study. Before enrolment, potential participants, researchers explain the purpose of the study and that the
participation in the study is voluntary. Furthermore, all participants were informed about the anonymity, confidentiality
issue and the option of voluntary termination at any time without any repercussions on their current or future work. It was
anticipated that no perceived risks were associated with the participation in this study. In addition, the researcher seek
permission from the parents and the participants who were less than 18 years olds to enrolled in this study. If the
participant gives his consent; then he/she will be enrolled in the study and asked to fill out the required surveys. After
IRB’s permission, the researcher seek permission from designated directors to conduct the study.

Measurement: At the time of consent, participants would complete a questions related to demographic data (age, gender,
and level of education) to make the data interpretation and analysis easier; indications of paracetamol usage (for cold and
flu, headache, vomiting, seizures, bacterial infections, help to sleep, fever); paracetamol side effects (headache, dizziness,
damage to internal organs, seizure episodes, sleepiness, no side effects); paracetamol-containing drugs (Adol — Flu tab —
Panadol Night — Fevadol — Tempra — Mol — Tylenol — Parafon- Relaxon — Cold & Flu); and paracetamol single toxic dose
(5, 10, 15, 20, and 50 tablets). Respondents were asked to select the right answer for each question. Multiple correct
answers were possible in some cases.
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The questionnaire was designed on the basis of literature review and experiences of the research team [21-23]. We used
the Summon search engine to search the library of the Imam Abdulrahman Bin Faisal University. A pilot survey among
20 randomly selected participants to evaluate the clarity and appropriateness of the questionnaire to Saudi Arabia culture
and to determine the validity of our questionnaire.

Statistical analysis: Data were analyzed using the SPSS (Statistical Package for Social Sciences) software, version 21.
Descriptive statistics were used to calculate the frequency and percentage of categorical data, whereas means and standard
deviations were used for the numerical data, median and ranges were used for not normally distributed data. A knowledge
score was calculated for the groups by summation of the right answers to the questions by each individual. Each right
answer scored one and every wrong answer scored zero. Right answers included choosing the right indications of
paracetamol (headache, high temperature, cold, and flu), side effects (damage of internal organs), medicines containing
paracetamol (all the 10 medicines included), if ingesting too much paracetamol could hurt the self, and the number of
tablets that caused toxicity if ingested in a single dose. Normality of the score data did not follow the normal distribution
when tested using the Shapiro-Wilk test. Accordingly, non-parametric tests were used for the comparison of group means
(Mann—-Whitney U and Kruskal-Wallis tests). The statistical significance was set at p < 0.05.

I1l. RESULTS

Table 1 shows the demographic data; the study included a total of 432 participants, out of which 49.31% were female and
50.69% were male. Nearly half (48.4%) of the subjects were in the group of 21 to 30 years and 58.8% had a college level
education.

Table 1: Demographic characteristics of participants. (N =1432)
N %
Gender
Male 219 50.69
Female 213 49.31
Education level
Primary school 48 11.10
High school 112 25.90
College level 254 58.80
Higher degree 18 4.20
Age
12 — 20 years 118 27.30
21 — 30 years 209 48.40
31— 40 years 51 11.80
41 — 50 years 24 5.60
51 — 65 years 11 2.50
No answer 19 4.40

Regarding indications of paracetamol, most of the subjects (79.9%) knew that Panadol is used to treat headache; 42.1%
selected high temperature and 23.4% selected cold and flu as the symptoms for which Panadol is prescribed. On the other
hand, only 7% answered that Panadol had antibacterial effects, helped to go to sleep, and decreased vomiting. Adol,
Panadol Night, and Fevadol were known by approximately two-thirds (68.1%, 66.7%, and 63.9% respectively) of the
subjects to contain paracetamol, whereas the presence of paracetamol in Flu tablets and cold and Flu was known by
approximately 40% of participants. We did not report a high percentage of individuals to be aware of the presence of
paracetamol as a component of Tempra (31.5%), Relaxon (19.4%), Mol (18.1%), and Parafon (17.6%) (Table 2).
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Table 2: Participants response to indications and compounds containing
paracetamol questions. (N =432)
N %
Indications to use paracetamol
Vomiting 8 1.9
*Headache 345 79.9
*High temperature 182 42.1
Help to sleep 17 3.9
Bacterial infection 5 1.2
*Cold and flu 101 23.4
Medicines containing paracetamol
Adol 294 68.1
Fevadol 288 66.7
Panadol night 276 63.9
Flu tabs 180 41.7
Cold & Flu 177 41.0
Tempra 136 315
Tylenol 96 22.2
Relaxon 84 194
Mol 78 18.1
Parafon 76 17.6
* The correct answers.

Public awareness of paracetamol toxicity was a concern of this study; approximately 56.2% of the subjects answered that
paracetamol overuse could damage the internal organs, whereas 20.1% of the subjects reported no side effects from

paracetamol overdose (Table 3).

Table 3: Participants response to paracetamol side effects questions. (N =432)
N %
Side effects of paracetamol
Sleepiness 57 13.2
Headache/Dizziness 56 13.0
Vomiting 51 11.8
Seizure episode 10 2.3
Damage of internal organ 243 56.2
No side effects over usage 87 20.1
I don’t know 30 8.8

While attempting the question if one could hurt him / herself by an overdose of paracetamol, the majority of the subjects
(79.2%) answered yes. On the other hand, only 18.7% of the subjects knew the correct dose, a single ingestion of which

could cause harm (Table 4).

Table 4: Participants response to paracetamol toxicity questions. (N =432)
N | %
Can anyone ingest too much paracetamol to hurt self
Yes 342 79.2
No 46 10.6
I don't know 44 10.2
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If yes, how many tabs (500 mg for each tab) are needed to cause
5 75 21.9
10 117 34.5
*15 64 18.7
20 43 12.5
50 13 3.8
I don't know 30 8.8

*The correct answer.

Data in Table 5 show that females had a higher mean knowledge score than males (7.53 + 3.46 vs. 6.21 + 2.83) and the
difference was statistically significant (Mann-Whitney U test = 18,166; p<0.001). Moreover, the mean score differed
significantly by age (Kruskal-Wallis test = 40.397; p<0.001), with the highest mean knowledge score belonging to the
age group of 31 to 40 years (8.14 + 3.58) and the lowest score pertaining to the age group of 12 to 20 years (5.39 + 2.88).
Regarding education, those with the highest education level (master, PhD group) also had the highest mean knowledge
score (9.11 + 3.18); the mean decreased with a decline in the education level. The difference between the groups was
statistically significant (Kruskal-Wallis test = 62.08; p<0.001).

Table 5: Distribution of the study sample according to their demographic characteristic and
Mean knowledge score Test of significance
Gender
Male 6.21+2.83 Mann-Whitney
Female 7.53+3.46 U=18,166*
Education level
Primary school 5.29+2.84
High school 5.39+2.61 Kruskal Wallis
College level 7.64+3.19 Test=62.08*
Higher degree 9.11+3.18
Age
12 — 20 years 5.39+2.88
21 — 30 years 7.37+2.98 Kruskal Walli
31— 40 years 8.14+3.58 Treuss';:ZO. 337,'5‘
41 — 50 years 7.54+3.27
51 — 65 years 6.09+3.08
No answer 6.47+3.89
* p<0.001

IV. DISCUSSION

The group of volunteers participated in the present study had approximately equal number of males and females with an
average age of 25 years. Moreover, since this study was part of an educational campaign, 84.7% of participants were high
school and college students.

In the current study, the majority of the subjects appropriately knew the indications for the use of paracetamol, whereas
only 7% of the study population had misconceptions about the real effects of paracetamol since they used it as an
antibacterial or antiemetic effector and as a sleep aid. This may be due to the presence of other sedative ingredients such
as antihistamine or codeine with paracetamol as combination medications.

We also found that 20.1% of the study population had the understanding that paracetamol had no side effects. This false
belief of paracetamol safety might be attributed to its broad advertisement in the media, its low price, and widespread
availability without prescription or any governmental regulations.
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Since brands such as Panadol, Adol, and Fevadol are frequently used in our region, most participants in the study group
were aware that these medications contained paracetamol. However, the majority of the participants were unaware of the
presence of paracetamol in other less common drugs sold under brand names that could result in an overdose of
paracetamol in case of concurrent intake.

Results of our study are similar to those of other studies in the United States [22] and United Kingdom [21] with 1,009
and 910 participants, respectively. Both studies indicated poor awareness and knowledge about paracetamol among the
participants. As regard the recognition of toxic effects of paracetamol, participants in Wood’s study [21] reported a better
awareness (54% correct responses) compared with our study (18.7% correct responses). On the other hand, Foshocht et al
[22] reported that only 7% could identify the maximum dose. It is alarming that 16.3% of the participants believed that
they could safely ingest more than 20 tablets of paracetamol.

In the current study, the degree of education was found to be significantly associated with the level of awareness
regarding paracetamol; those with postgraduate qualification gained the highest level of awareness. Similarly, participants
in the age range of 31 to 40 years occupied the uppermost rank which might reflect a higher grade of education and health
literacy.

A study conducted by Eric et al investigated the effect of education on acetaminophen awareness. Although all
participants reported poor knowledge about paracetamol, there was a significant difference between the awareness level
among college educated and those in the below college group [23].

Limitations of the study: One of the limitations of the present study was that the survey was performed during an
emergency educational campaign that might have led to a selection bias. In addition, 84.7% of participants were high
school and college students. This could interfere with the generalization of the results.

V. CONCLUSION

The findings of the current study demonstrated that the majority of the subjects was aware of the potential toxic effects of
paracetamol. However, a large proportion of them reported a lack of knowledge with regard to the toxic dose and the
brand names of paracetamol-containing medicines. We believe that more strict regulations governing the trading of
paracetamol and other OTC medications are required. Pharmacists need to play a more active role as an advisor to the
general public. The drug labeling should clearly reveal the content of paracetamol. Furthermore, we need more
educational campaigns by healthcare workers to dispel the wrong information and educate the people more about
paracetamol toxicity.
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