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Abstract
Background
The coronavirus type 2 that causes severe acute respiratory syndrome (SARS-CoV-2) was detected in
December 2019 in Wuhan, China. A worldwide emergency response has been initiated because of the fast
rise in the number of cases and fatalities during the early stages of the pandemic when vaccinations and
efficient medical care were unavailable. Misinformation spread quickly in the early phases of the pandemic,
leading to the inappropriate use of medications, chemicals, and traditional remedies for their claimed
preventive or therapeutic purposes. Thus, our aim is to identify the impact of the coronavirus disease 2019
(COVID-19) lockdown on the patterns of intoxicated patients presenting to King Abdulaziz Medical City's
adult and pediatric emergency departments.

Methods
A retrospective cohort study was conducted in the adult emergency department at King Abdulaziz Medical
City and the pediatric emergency department at King Abdullah Specialized Children's Hospital in Riyadh,
Saudi Arabia. All patients presented with poisoning as a chief complaint between March 23 to June 21 in
2019 (pre-lockdown), 2020 (the lockdown), and 2021 (post-lockdown) were included. Cases of registered
poisoning complaints were reviewed and assessed with respect to patient demographics, the causative
agent/substance responsible for the poisoning, management of poisoning, and particular outcomes on the
approved data collection form by the research team. The data were entered and analyzed by using SPSS v26
(IBM Corp, Armonk, NY). The descriptive statistics are presented as frequency and percentage for the
categorical data variables and mean and standard deviation for the numerical data. The data were further
analyzed by using cross-tabulation (chi-square test), for the data that are both the predictor and the outcome
was categorical. A p-value of < 0.05 was considered significant for all statistical tests.

Results
Out of 318 patients identified, 164 were adults and 154 were pediatric patients. The mean age of adult and
pediatric patients was 33.3±15.5 years and 4±3.6 years, respectively. The majority of patients (115; 70.1%)
were males in the adult group and females (90; 58.4%) in the pediatric. The majority of self-harm cases were
accidental among both adults and pediatrics, 109 (66.5%) and 144 (93.5%), respectively. The
disposition from the emergency department was discharged for 113 (68.7%) adult patients and 134 (87.0%)
pediatric patients. The number of cases presented to ER with poisoning cases during the lockdown
decreased. This was further tested inferentially, but no significant association was seen among study
variables, i.e., p > 0.05.

Conclusion
The lockdown and pandemic had a significant impact on the rate and patterns of ED visits. The
establishment and operation of Drug and Poison Information Centers (DPIC) across the Kingdom, in
addition to increasing awareness through campaigns addressing drug and substance safety, is
recommended.
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Introduction
The coronavirus type 2 that causes severe acute respiratory syndrome (SARS-CoV-2) was detected in
December 2019 in Wuhan, China [1]. A worldwide emergency response was initiated because of the fast rise
in the number of cases and fatalities during the early stages of the pandemic [2]. A pandemic was announced
on March 11, 2020, by the World Health Organization in Geneva, Switzerland [3]. Misinformation spread
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quickly in the early phases of the pandemic, leading to the inappropriate use of substances for their claimed
preventive or therapeutic purposes, despite the fact that substances are known to have detrimental and
deadly consequences [4]. When it comes to medical crises like poisoning and drug overdose, knowing the
rate, kind, and outcome of these cases is crucial for effective planning at both the institutional and
community levels. Also, the lockdown decreased the spread of infection but it had a significant impact on
people's mental health [3-5].

Globally, there where a decrease of 16% in emergency hospital visits after the declaration of the lockdown in
three large hospitals in Finland, which might be attributed to the laws and restrictions implemented to
decrease the spread of the disease [6]. Moreover, in Italy, compared to previous years, pediatric ER visits
decreased by 73-88% [7]. In addition, poisoning was the fourth leading cause of death in rural India (where
fatality rates range from 15-30%) prior to the coronavirus disease 2019 (COVID-19) pandemic. During the
COVID-19 lockdown, poison centers from many countries reported an increase in calls linked to harmful
exposure. Among the reported type exposures were incorrect drug usage, self-medication, and home
pollutants. The majority of reported exposures, however, were to hand sanitizers, disinfectants, home
cleansers, alcohol, and medications [8]. The requirement for prevention, early diagnosis, and optimal
healthcare usage to decrease morbidity and death during the pandemic may be predicted by recognizing the
pattern of poisonings in a specific location. World Health Organization (WHO) estimates that three million
people are treated in hospitals each year after being exposed to poisonous substances; unfortunately, nearly
all poisonings in third-world nations are fatal. Increasing rates of deliberate and inadvertent hazardous
exposure are major contributors to high mortality in developing nations [9].

On the front line, emergency departments (EDs) play a crucial role in detecting and isolating individuals
who may have COVID-19 while also providing immediate medical attention. In terms of equipment, medical
personnel, bed capacity, and flexibility, hospitals, in particular the ED, must be continuously resilient and
prepared to meet new crises [10].

In Saudi Arabia, however, this variance during lockdown has not been well-recorded among
patients hospitalized due to hazardous exposure. Recognizing regional poisoning trends is critical for
reducing morbidity and death during a pandemic by highlighting the need for prevention, early diagnosis,
and proper utilization of health care. Therefore, this study aimed to identify the effect of the COVID-19
lockdown on the frequency of acute poisoning in adult and pediatric patients presenting to the ED.

Materials And Methods
This retrospective cohort study was conducted in King Abdulaziz Medical City's adult emergency department
and pediatric emergency department at King Abdullah Specialized Children's Hospital in Riyadh, Saudi
Arabia. Many cases of poisoning were reported at King Abdulaziz Medical City and King Abdullah
Specialized Children's Hospital, which has a bed capacity of more than 1500. The emergency department
contains more than 132 beds and 60 beds for adult and pediatric patients, respectively. The study aimed to
assess the effect of the COVID-19 lockdown on the frequency of acute poisoning presentation in adult and
pediatric patients at the emergency departments.

All patients who presented during the COVID-19 lockdown, from March 23 to June 21 in 2020 (during), with
poisoning as a chief complaint were included. Moreover, patients who presented to the ED with poisoning
from the matching period in the previous year, March 23 to June 21, 2019 (pre-lockdown), and from the
matching period in the latter year, March 23 to June 21, 2021 (post-lockdown), were included too. The cases
of registered poisoning complaints were reviewed and assessed with respect to patient demographics, the
causative agent/substance responsible for the poisoning, management of poisoning, and particular
outcomes on the approved data collection form by the research team.

The data were entered and analyzed by using SPSS v26 (IBM Corp., Armonk, NY). The descriptive statistic
was presented as frequency and percentage for the categorical data variables and mean and standard
deviation for the numerical data. The data were further analyzed by using cross-tabulation (chi-square test),
for the data that are both the predictor and the outcome were categorical. A p-value of < 0.05 was considered
significant for all the statistical tests. The study was approved by the Institutional Review Board (IRB)
committee (NRC21R/383/09) at King Abdullah International Medical Research Center (KAIMRC), the
Ministry of National Guard Health Affairs.

Results
In total, 318 patients were identified as shown in Table 1. The mean age of adult and pediatric patients was
33.3±15.5 years and 4±3.6 years, respectively. In adults, 115 patients (70.1%) were male; however, in the
pediatric age group, 90 patients were females. Regarding comorbidity, 127 patients (77.4%) in the adult
group and 142 pediatric patients (92.8%) had no comorbidity.
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  Department

  Adult Pediatric

Age by year, mean SD  33 +/- 3.5 years 4 +/- 3.6 years

Gender Male 115 (70.1%) 64 (41.6%)

 Female 49 (29.9%) 90 (58.4%)

Comorbidity Yes 37 (22.6%) 12 (7.8%)

 No 127 (77.4%) 142 (92.8%)

TABLE 1: Patient demographics

The majority mode in self-harm cases, as shown in Table 2, was accidental among both adult and pediatric
patients, 109 (66.5%) and 144 (93.5%), respectively, followed by substance abuse and then suicidal attempts.

  Department

  Adult Pediatric

Mode of self-harm Accidental 109 (66.5%) 144 (93.5%)

 Substance abuse 44 (26.8%) 8 (5.2%)

 Suicide 11 (6.7%) 2 (1.3%)

TABLE 2: Mode of self-harm

As shown in Table 3, the majority of self-harm cases were accidental among both males and females, 137
(76.5%) and 116 (83.45%), respectively. Second, substance abuse cases among males and females were 37
(20.7%) and 15 (10.8%), respectively. Moreover, males were less likely to be accidental and suicidal
poisoning cases and more likely to be abuse cases. On the other hand, females were less likely to be abuse
cases and more likely to be suicidal and accidental poisoning cases. This was further tested for significance
association. The result showed that the mode of self-harm was significantly associated with gender (p=0.03).

  Department P value

  Male Female  

Mode of self-harm Accidental 137 (76.5%) 116 (83.5%)

0.03 Substance abuse 37 (20.7%) 15 (10.8%)

 Suicide 5 (2.8%) 8 (5.7%)

TABLE 3: Mode of self-harm among males and females

For disposition, as shown in Table 4, 113 adult patients (68.7%) and 134 pediatric patients (87.0%) were
discharged from the ED. Regarding admission, 37 adult patients (22.6%) and 13 pediatric patients 13 (8.4%)
were admitted for further observation and treatment. Furthermore, out of the 50 admitted patients, 35 adult
patients (87.5) and 15 pediatric patients (100%) were discharged. Moreover, 15 patients signed LAMA (Leave
Against Medical Advice), and, unfortunately, a single case of death.
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  Department

  Adult Pediatric

Disposition from ER Discharge 113 (68%) 134 (87%)

 Admitted 37 (22.6%) 13 (8.4%)

 LAMA 10 (6.1%) 5 (3.2%)

 Referred 3 (1.8%) 2 (1.3%)

 Death 1 (0.6%) 0 (0%)

Overall hospital disposition Discharge 35 (87.5%) 15 (100%)

 LAMA 4 (10%) 0 (0%)

 Death 1 (2.5%) 0 (0%)

 N/A 124 129

TABLE 4: Disposition
% Within Column

LAMA: Leave Against medical advice

The dominant causative agent among adults was scorpion stings (59; 36%) followed by antiepileptic
medications, which account for 18 (11%) in adults. On the other hand, the dominant causative agent among
pediatric patients was corrosive substances (27; 17.5%) followed by acetaminophen (19; 12.3%), as shown in
Table 5. As some other causative agents were dominant but not properly classified, they were added to the
Other category.
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 Department  

Types Adult pediatric Total

Scorpion sting 59 (36%) 13 (8.4%) 72 (22.6%)

Corrosive substance 5 (3%) 27 (17.5%) 32 (10.1%)

Acetaminophen 10 (6.1%) 19 (12.3%) 29 (9.1%)

Antiepileptic medications 18 (11%) 4 (2.6%) 22 (6.9%)

NSAIDs 4 (2.4%) 11 (7.1%) 15 (4.7%)

Vitamins 2 (1.2%) 11 (7.1%) 13 (4.1%)

Asthma medications 0 (0%) 11 (7.1%) 11 (3.5%)

Alcohol 11 (6.7%) 0 (0%) 11 (3.5%)

Food poisoning 5 (3%) 4 (2.6%) 9 (2.8%)

Antihypertensive medications 3 (1.8%) 5 (3.2%) 8 (2.5%)

Amphetamine 7 (4.3%) 0 (0%) 7 (2.2%)

Detergents 1 (0.6%) 5 (3.2%) 6 (1.9%)

Carbon monoxide poisoning 6 (3.7%) 0 (0%) 6 (1.9%)

Other 33 (20.1%) 44 (28.6%) 77 (24.2%

Total 164 154 318

TABLE 5: Causative agent
% within column

NSAIDs: non-steroidal anti-inflammatory drugs

The number of cases presented to The ED with poisoning cases during the lockdown decreased, as shown in
Table 6. This was further tested inferentially but no significant association was seen among study variables,
i.e., p>0.05.
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 Pediatric Pre During Post Total P-value

Period 1 15 (32.6%) 10 (21.7%) 21 (45.7%) 46

0.946
Period 2 15 (30.6%) 13 (26.5%) 21 (42.9%) 49

Period 3 18 (30.5%) 12 (20.3%) 29 (49.2%) 59

Total 48 (31.2%) 35 (22.7%) 71 (46.1%) 154

Adult Pre During Post Total  

Period 1 21 (41.2%) 14 (27.4%) 16 (31.4%) 51

0.861
Period 2 20 (42.6%) 9 (19.1%) 18 (38.3%) 47

Period 3 30 (45.5%) 14 (21.2%) 22 (33.3%) 66

Total 71 (43.3%) 37 (22.6%) 56 (34.1%) 164

TABLE 6: Effect of the COVID-19 lockdown on pediatric and adult patients
% within periods

Period 1 = the first 30 days of the lockdown, Period 2 = the middle 30 days of the lockdown, Period 3 = the last 30 days of the lockdown

Discussion
Poisoning is known to be a major public health issue worldwide despite the variety of poisoning substances
and the fact that it is influenced by culture, race, and availability. Moreover, information related to the effect
of the COVID-19 lockdown on poisoning patterns is limited. This study aims to identify the impact of the
COVID-19 lockdown on the patterns of intoxicated patients presenting to King Abdulaziz Medical City adult
and pediatric emergency departments in order to familiarize medical practitioners with the most frequent
types of acute poisoning during pandemics.

Our study showed that during the COVID-19 lockdown, there was a decrease in the number of intoxicated
patients. This might be explained by the increase of laws and restrictions that were implemented during the
lockdown to limit the rate of the disease spread. In contrast, Zhang et al. and Raffee et al. showed an
increase in poisoning cases during the pandemic [11-12].

In this study, 90 patients (58.4%) in the pediatric ED were females compared to 64 male patients (41.6%),
which is similar to Motawei et al., who showed that 58.8% of pediatric admission were females [13].
However, in the adult ED, 115 patients (70.1%) were male. Similarly, other studies conducted in India
showed higher toxication rates in males than in female patients [14-15]. Furthermore, it is thought that the
lockdown may have put men under stress since they are usually the primary providers in their families and
were under great stress when their employment was terminated. This is in line with Behera et al.,
who showed 77% of adult ER visitors were males. Also, nearly 50% of the cases were unemployed, illustrating
that unemployment was the primary cause of suicide during the pandemic [16].

As for toxins during the lockdown, scorpion stings were the most common in both age groups, respectively.
Also, an Indian study found venomous bites present as 25% of total admissions [14]. In adults, antiepileptic
drugs were the second most common observed agents. In line with similar studies that described
overexposure to central nervous system (CNS)-acting drugs as the major cause of intoxications and
overdoses. A number of drugs were involved in Romania, France, and Norway, with benzodiazepines being
the most prevalent [17]. In the pediatric age group, the most common agent was corrosive substances, which
was similar to Mintegi et al., who stated that corrosive substances and detergents were the most prevalent
cause of intoxication [18]. Even though our study included a wide variety of poisonous agents that resulted
in different hospital courses, the majority of patients were discharged, and one patient died secondary to the
agent utilized.

Regarding the mode of self-harm, it was found that in both adult and pediatric patients, most exposures were
accidental, which is similar to studies conducted in Australia, Egypt, and California [19-21]. The second
most common mode of self-harm was substance abuse for both age groups, and this was compatible with
another study in which there was an initial fear that the COVID-19 epidemic would lead to a large rise in
alcohol and drug usage and accompanying mental health difficulties. Evidence from previous pandemics
revealed that the usage can increase or decrease due to the following factors: in certain communities
because of the psychological discomfort experienced or due to restricted availability and economic

2023 Alhussein et al. Cureus 15(1): e33581. DOI 10.7759/cureus.33581 6 of 8



restrictions [22]. Suicide was the least common mode of self-harm. This study found male predominance
regarding substance abuse while females exhibited more suicidal attempts. This was reported also in an
Egyptian study that mentioned most male admissions were due to substance abuse. Moreover, the majority
of suicidal admissions were females, which may be explained by their emotional responses to stress [13].

Our study is not without limitations. Our study has the limitation of being a retrospective analysis, so only
the data that was already documented in the patient's electronic medical reports could be collected.
Moreover, all patients who presented to the ED with poisoning were included even if their diagnosis required
toxicology panel screening.

Conclusions
In conclusion, the lockdown and pandemic resulted in a decrease in the rates of hazardous exposure,
whether measured by the rise in calls, ED visits, or shifts in patterns. Moreover, the post-lockdown period
showed an increase in the rates of poisoning cases among pediatric patients, thus selling potentially
hazardous substances in containers that are childproof and having Drug and Poison Information Centers
(DPIC) across the Kingdom is recommended.

Additional Information
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confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
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