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Review Article

Prevalence of toxin exposure in regions
of Saudi Arabia: A systematic review
and meta-analysis

Mohammed A. Aljumaan, Amal H. Alsulaibikh

Abstract:

Poisoning is a growing significant concern globally. The increased use of industrial and household
chemicals, together with widespread consumption of pharmaceuticals and processed foods, elevates
the risk of toxic exposure worldwide. This study aimed to assess the frequency of toxic exposure
by examining poisoning events in different regions of Saudi Arabia. A systematic literature review
was conducted using PubMed, Web of Science, Scopus, and Google Scholar to identify studies
on toxins and their prevalence in Saudi Arabia from 2004 to 2024. A meta-analysis was performed
using R software, and the AXIS risk of bias was evaluated. Eighteen studies met the inclusion
criteria for the systematic review, and eleven of these contributed data to the meta-analysis.
Pooled prevalence for synthetic drugs was: cannabis 0.40 (95% confidence interval [CI]: 0.13—
0.75), amphetamines 0.34 (95% CI: 0.05-0.85), and solvents 0.04 (95% CI: 0.02—0.07). Pooled
prevalence for industrial chemicals was: chemical poisoning 0.16 (95% CI: 0.10-0.25), drug
overdose 0.51 (95% CI: 0.38-0.65), and food 0.26 (95% CI: 0.22—-0.29). Pooled prevalence for
natural toxins was: carbon monoxide 0.76 (95% CI: 0.66—0.85), botulinum 0.42 (95% CI: 0.20-0.67),
and scorpion stings 0.72 (95% CI: 0.24—-0.95). The study highlights the diverse substances that
cause acute poisoning in Saudi Arabia, with regional variations in toxin types and associated risks.
Carbon monoxide was the most prevalent natural toxin (0.76), followed by scorpion stings (0.72).
Drug overdose showed the highest prevalence of synthetic and chemical agents (0.51). Other
notable toxins included botulinum (0.42), cannabis (0.40), and amphetamines (0.34). Industrial
chemicals (0.16) and food-related toxins (0.26) also contributed to the issue. The findings
highlight the need for public education programs on safe chemical and drug use. The future
research should focus on risk factors, prevention, and the improvement of access to medical care.
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contaminants found in the environment
that can be harmful to humans and
ecosystems.”) These could be industrial
chemicals, agricultural pesticides,
pharmaceutical residues, polyfluoroalkyl
substances, emerging pathogens and their
antibiotic resistance genes, plastic waste,
nanomaterials, and other external pollutants
present in the environment.** However, the
risks associated with these pollutants are not
well documented.

Introduction

n addition to naturally occurring harmful

bacteria, industrialization has widely
introduced various pollutants and toxins
that contribute to health risk.!"' Globalization
isaggravating this problem of contamination
of the environment.

The term toxins refer to manmade or
indigenous chemicals or biological
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One of the biggest problems facing
Healthcare is acute poisoning, which
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results from exposure to these harmful substances.
This is one of the leading causes of illness and
mortality in the United States. According to the
European institutions, poisoning accounts for
nearly 1% of all emergency department admissions,
which is concerning because of the potentially
fatal consequences.®! An international multicentre
cross-sectional study conducted on children below
18 years old found that unintentional acute poisoning
by exposure to therapeutics or household products
or pesticides was common in South America and
Eastern Mediterranean regions, intentional acute
poisoning owing to psychotropic therapeutics was
common in North America and the Western Pacific
region indicating a substantial epidemiological as
well as differences in pollutants responsible for acute
poisoning in various countries of the world.!!

Saudi Arabia, a fast-developing country, having made
significant economic and social progress, but now faces
a new spectrum of medical issues from toxins. New
synthetic intoxicants such as khat, magic mushrooms,
more recent psychiatric drugs, medicinal herbs, dietary
supplements, and new classes of drugs of dependence,
such as synthetic cannabinoids and flavonoids, are among
toxins that sometimes lead to hospitalization.”*! Saudi
Arabia’s data show that although hospital admissions
for poisoning account for < 1% of emergency visits, the
seriousness and potentially lethal consequences of these
emergencies are extremely concerning.!'”!

In Saudi Arabia, some of the environmental toxins were
found to be region specific varying from one region to
another. The paucity of systematic study emphasizes the
importance of developing management procedures for
these poisons. The aim of this study was to systematically
review the available literature to assess the prevalent
patterns of toxins in the different regions of Saudi Arabia
and identify the types of toxins, including emerging
substances responsible for acute poisoning.

Methodology

Literature search

The present study search on toxins in Saudi Arabia was
conducted according to PRISMA-systematic review
and meta-analysis guidelines.'l A comprehensive
electronic search was done on multiple databases,
including PubMed, Web of Science, Scopus, and Google
Scholar, covering the period from January 01, 2004, to
December 31, 2024. Relevant studies were identified
using specific keywords: (“toxins” OR “pollutants” OR
“acute poisoning”) AND (“emergency department”
OR “hospital admissions”) AND (“Saudi Arabia” OR
“KSA”). For PubMed, Medical Subject Headings terms
were also included to find relevant studies: (“Toxins” OR

“Toxicology” OR “Poisoning” OR “Chemical Exposure”
OR “Environmental Toxins” OR “Toxic Substances”)
AND (“Emergency Department Admissions” OR
“Emergency Care” OR “Hospital Admissions” OR
“Healthcare Utilization”) AND (“Saudi Arabia” OR
“Regional Variation” OR “Geographical Distribution”)
AND (“Prevalence” OR “Epidemiology” OR “Public
Health” OR “Risk Factors” OR “Clinical Outcomes”). The
search strategy for Scopus included: (toxin * OR poison
* OR venom * OR overdose OR “chemical exposure”
OR “environmental toxin*”) AND (“emergency
department” OR “emergency room” OR “emergency
care” OR “hospital admission*”) AND (“Saudi Arabia”
OR “KSA” OR “Arabian Peninsula”). Web of Science
included: (“Toxins” OR “Toxicology” OR “Poisoning”
OR “Chemical Exposure” OR “Environmental Toxins”
OR “Toxic Substances”) AND (“Emergency Department
Admissions” OR “Emergency Care” OR “Hospital
Admissions” OR “Healthcare Utilization”) AND (“Saudi
Arabia” OR “Regional Variation” OR “Geographical
Distribution”) AND (“Prevalence” OR “Epidemiology”
OR “Public Health” OR “Risk Factors” OR “Clinical
Outcomes”).

To identify other similar studies, we explored the search
engine, Google scholar and then reviewed the references
of the publications to find comparable studies.

Eligibility criteria
The following criteria were used for inclusion of studies
in this systematic review and meta-analysis:

Study design

studies eligible were to be observational, including
cross-sectional, retrospective, prospective, and
case-control studies, with relevant clinical data.

Population

Studies involving pediatric and adults exposed to
toxins, regardless of whether or not hospitalization was
necessary, were considered.

Intervention (s) or exposure (s)

Exposure to diverse toxic substances, from
environmental, household, and synthetic intoxicants
to accidental poisonings, and occupational or industrial
exposure.

Comparator (s) or control (s)
Not applicable.

Outcomes

The outcome of interest was “type” of the
toxin (environmental, household, synthetic intoxicants,
accidental poisonings, and occupational or industrial
toxins etc.) and Prevalence/frequency of the toxin.
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For this review, we included prevalence studies that were
only conducted in Saudi Arabia, published in English
with accessible full-text articles.

Inclusion criteria for meta-analysis
Studies reporting proportions with clear methodology,
and defined population with extractable data.

Exclusion criteria

Interventional studies, case reports, case series, studies
with incomplete or unavailable data, narratives and
reviews. Research conducted outside Saudi Arabia or
involving nonhuman subjects was also excluded. In
addition, duplicate studies or those with overlapping
data were not considered.

Selection and screening

The three stages of the screening process were carried
out independently by two researchers using a reference
management tool. As part of the screening procedure,
the abstract and title were examined initially using the
eligibility criteria. The second step entailed evaluating
full-text screening to establish inclusion and exclusion
criteria. Finally, the researcher used a predesigned data
collection form to independently extract relevant data
from the included studies. Any discrepancies in the
information gathered were resolved by discussion.

Data collection

A standardized data extraction framework was utilized
to systematically collect relevant information from the
included studies. Key study characteristics recorded,
included were author’s name, year of publication,
study design, geographical location, sample size, and
participant’s age distribution and location in Saudi
Arabia. Demographic data, toxin exposure characteristics,
and clinical outcomes were extracted. Any discrepancies
in data extraction were independently reviewed and
resolved through consensus among reviewers.

Risk of bias analysis

The included studies were assessed for various risk of
bias (ROB) for cross-sectional studies using AXIS tool
containing 20 questions.'? The answers were rated as
Yes (high risk) and No (low risk) and if the answer was
not clear, it was rated as Unclear.

Statistical analysis

Traditional meta-analysis was performed using
R-software (RStudio Inc., Aukland, New Zealand).
Statistical heterogeneity was assessed using Chi-square
test (statistical heterogeneity) and I* test (heterogeneity
size). According to the origin of heterogeneity, a subgroup
analysis was performed. If there was no statistical
heterogeneity between the studies (P > 0.1 or I> < 50%), a
fixed effect model was applied. If statistical heterogeneity

could be detected among the studies, a random effect
model (P < 0.1 or I> > 50%) was employed, and then a
subgroup analysis was done to determine the source of the
heterogeneity. Studies that reported the data as proportion
were included in the meta-analysis, and prevalence was
estimated along with 95% confidence interval (CI).!"*!

Results

Literature search

A summary of the systematic literature review and article
selection process is shown in PRISMA diagram [Figure 1].
Initially, 370 research articles were selected from English
databases. Eleven duplicate documents were removed,
and the remaining 359 research documents were selected
based on title and abstract for further screening. For
full-text analysis, 300 documents that did not meet the
inclusion criteria were excluded, and 59 documents
were selected. Finally, based on inclusion and exclusion
criteria, 18 research papers were included for the review
and meta-analysis, 11 of which were included in the
meta-analysis, which provided data for estimating
the prevalence. The characteristics of the studies are
described in Table 1.

Synthetic drugs group meta-analysis

Out of 18 studies, 4 papers studied synthetic drugs or
substance abuse in different geographical locations,
including King Saud University Medical City,"
RiyadhKing Abdulaziz University, Jeddah,!"™ secondary
school children, Abha City"® and Al-Baha Psychiatric
Hospital, Al-Baha.'"” In 4 studies, a total sample size
of 1500 subjects were included. Synthetic drugs such
as cannabis, amphetamine, and glue or solvents were
found to be commonly used in substance abuse. One
study reported the use of alcohol and hashish,!"*
2 studies reported cannabis usel’*'®l and 3 studies
reported the use of amphetamines.'>'”! Based on the
drug studied, the synthetic drugs were divided into
3 subgroups — cannabis, amphetamine, and solvents.
The cannabis subgroup included 4 articles with 1483
subjects who consumed cannabis with effect size ranging
from 0.13 to 0.75. The heterogeneity test showed high
heterogeneity and statistical significance (y* = 199.86,
degree of freedom [DF] =3, > = 98.5%, P < 0.001).04171
The amphetamine sub-group includes 4 articles with
901 subjects with effect size ranging from 0.05 to 0.85.
The heterogeneity test showed high heterogeneity and
statistical significance (y* = 187.62, DF = 2, > = 98.9%,
P < 0.0001].¢I The solvent group has only one study
with an effect size of 0.04 (95% CI - 0.02-0.07).0! The
Chi-square test for overall subgroup difference is
14.29; DF 2; P = 0.0008), indicating significant statistical
difference and effect size consistent in different
subgroups [Figure 2 and Table 1].
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[ Identification of studies via databases and registers
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v

Studies included in Systematic
review N =18; Studies included
in Meta-analysis N =11

Figure 1: Preferred reporting items for systematic reviews and meta-analyses flow diagram

Industrial chemical and pesticide group
meta-analysis

Nine included research which studied industrial chemical
and pesticide pollutants in different geographical
locations including King Saud University Medical City,
Riyadh,™ tertiary hospitals, Al-Baha Province,™ King
Abdulaziz Medical City, Riyadh,® preschool children,
Jeddah City,”?" pediatric hospitals, Riyadh®! King Khaled
University Hospital, Riyadh,””! Jeddah* and, King Fahd
Hospital of the University, Dammam.™! A total sample
size of 5150 subjects consisting of preschool children,
primary school children, adolescents, and adults were
included. Chemical poisoning by methanol or homemade
alcohol was found to be highly prevalent in adults.!"s2!l
In preschool and school-age children, pesticides, home
cleaning products, and cosmetics were found to cause
unintended poisoning.**! In addition, drug overdose
and organophosphates were found to cause acute

poisoning.?**%! For meta-analysis, the present group
was divided into three subgroups-chemical subgroup,
drug subgroup, and food poisoning subgroup. The
chemical subgroup included 7 studies with 4077
participants with effect size ranging from 0.1 to 0.25.
The heterogeneity test showed high variability and
statistical significance (y* = 343.4, DF = 6, I* = 98.3%,
P <0.0001).1"92"#" The Synthetic drug subgroup included
2 studies with 793 participants and pooled effect size
0.51; 95% CI ~ 0.38-0.65. The heterogeneity test showed
high variability and statistical significance (y* = 20.57,
DF =1, I = 95.1%, P < 0.0001).1# The food subgroup
had only one study with an effect size of 0.26 (95%
CI - 0.22-0.29)"! [Figure 3 and Table 1].

Natural toxins group meta-analysis
Four included research that studied natural toxins such
as botulinum toxin, snake and scorpion bites and carbon
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Table 1: Characteristics of each study included in this systematic review

Author Year of  Study design Location Sample size Age bracket
publication
Alageel et all'** 2023 Retrospective chart review ED of King Saud University Medical City 532 21-30 years
in Riyadh

Mahsoon et al's"* 2023 Cross sectional (self- Jeddah 379 19-23 years
administered questionnaire)

Al-Musa and 2016 Cross-sectional (self- Abha City (Secondary School) 350 16-19 years

Al-Montashril"®™ administered questionnaire)

Youssef et al.l'* 2016 Case-control study Al-Baha Psychiatric Hospital 239 18-45 years

Alhusain et al.l'® 2024 Retrospective study ED of King Abdulaziz Medical City, 23 Adult patients

Riyadh

Beigh et all"* 2023 Retrospective, cross- Al-Baha, Western Saudi Arabia 622 1—>40 years old
sectional

Alghafees 2022 Retrospective Tertiary care Center, Riyadh 1505 492 adults and

et al.l?or 1013 children

Salem et al2™ 2021 Retrospective Jeddah Poison Center 171 Preschool children

Alruwalili et al.’?? 2019 Prospective, descriptive Two pediatric emergency departments in 1035 <12 years old
cross-sectional study Riyadh

Alghadeer et al.! 2018 Retrospective cross- Pediatric ED in Riyadh 735 <6 years
sectional

Alzahrani et al.2¥ 2017 Retrospective Jeddah 994 Children <5 years

Al Jumaan et al.?% 2015 Retrospective Dammam 50 >18 years

Alharthy et al.l25” 2024 Retrospective, cross- ED of King Abdullah Specialist Children’s 85 Adult and pediatric
sectional Hospital, Riyadh patients

Gul Dar et al.?* 2024 Retrospective review of Riyadh 8 12-38 years
medical records

Jarrar and 2008 Retrospective ED in Aljouf (2005-2006) 1449 15-30 years

Al-Rowaily28r*

Al-Asmari and 2004 Retrospective ED of Armed Forces Hospital in Riyadh 251 2 months—101 years

Al-Saifl2or (April 1986—-2000)

Alsanosy et al.; 2013 Cross-sectional Jazan Region (Secondary School) 3923 10-18 years

Al-Sadoon et al.l®" 2021 Retrospective EDs throughout Saudi Arabia (2015— 14,697 25-64 years

2018)

*Studies included in the meta-analysis. ED=Emergency department

monoxide in different geographical locations, including
King Abdullah Specialist Children’s Hospital, Riyadh, !
Riyadh First Health Cluster Hospitals, Riyadh,®”
Medical Centres, Al-Jouf Province®! Armed Forces
Hospital, Riyadh.*!1793 subjects were included in this
group. Scorpion stings or the released venom containing
catecholamines and pro-inflammatory substances were
found to be highly prevalent. The sting on the lower
limbs led to local pain and systematic toxicity that
required emergency department admissions.?**72 Food
poisoning, especially consumption of mayonnaise, led to
food-borne botulism.*”! In addition, subjects exposed to
carbon monoxide developed delayed neuropsychiatric
sequelae.””! For meta-analysis, the present group was
divided into three subgroups — carbon monoxide
poisoning subgroup, botulinum subgroup, and Scorpion
sting subgroup. The carbon monoxide poisoning and
botulinum sub-group had only one study each with
an effect size of 0.76 (95% CI - 0.66—0.85) and 0.42 (95%
CI - 0.20-0.67), respectively.?*¥! The Scorpion sting
subgroup included 2 studies with 1700 participants
and pooled effect size 0.72; 95% CI - 0.24-0.95. The
heterogeneity test showed high variability and

statistical significance (y* = 342.4, DF =1, I> = 99.7%,
P < 0.0001)*! [Figure 4 and Table 1].

Risk of bias analysis

Cross-sectional studies” RoB analyses showed that the
included research publications had sufficient qualitative
standards. Nevertheless, cross-sectional studies did
not show a clear follow-up protocol time to assess the
outcomes [Table 2].

Discussion

Poisoning is one of the major public health concerns
in Saudi Arabia. It remains a substantial and growing
threat to global public health, accounting for a significant
proportion of hospital admissions. Initiating preventive
measures requires knowledge of the kind and severity
of poisoning.’? The present study was conducted to
identify toxins that are highly prevalent in different
regions of Saudi Arabia.

In this study, the most prevalent finding was methanol
or homemade alcohol poisoning. Methanol poisoning
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Figure 2: Forest plot for prevalence of poisoning due to synthetic drugs

occurs as a result of the accumulation of formaldehyde
and formic acid leading to visual impairment and brain
damage in a few cases."#2l Numerous investigations
have documented metabolic acidosis and visual
abnormalities resulting from methanol poisoning,
with an incidence of between 30% and 60% hospital
admissions.* A key component of methanol poisoning
therapy protocols is the prompt correction of metabolic
acidosis and the removal of formate. Various antidotes,
such as ethanol and fomepizole are used to treat
methanol poisoning in an attempt to reduce the amount
of formate generated by methanol metabolism.*** The
present study findings showed that cannabis smoking
was highly prevalent among adolescents. A study
conducted in Abha city showed that approximately 8.8%
of adolescents smoked cannabis; this is followed by glue/
solvents and amphetamines.!™ Several studies found that
between 1% and 60% of people use cannabis, depending
on their age and geographic location. Adolescents
were found to use cannabis at higher rates than adults.
G-protein couple cannabinoid receptor 1 (CB1R) down
regulation and desensitization are associated with
regular cannabis use, and CBIR levels remain low for
3-4 weeks following cessation of use.™ During this

Journal of Family and Community Medicine - Volume 32, Issue 3, July-September 2025

period, abusers are admitted to the emergency room with
poor vital signs, reduced appetite, and high metabolic
rates.

Microbial food-borne sickness or food poisoning, is a
common occurrence everywhere, Saudi Arabia, not
excluded.P®! However, the majority of patients recover
from food-borne illnesses without medical attention or
long-term complications. Numerous microorganisms are
capable of causing food-borne illness.*”) Salmonella is the
most prevalent bacterium that causes food-borne illnesses
globally, and its incidence is rising annually in Saudi
Arabia as well. According to the current study’s findings,
Clostridium botulinum and Salmonella are accountable
for a number of food-related issues that affect people of
all ages, but particularly youngsters.'”* In addition, this
study discovered that men were marginally more likely to
be affected than women by poisoning, particularly those
between the ages of 1 and 10 years. This is corroborated
by a prior study that found male patients were more likely
to have had food-borne diseases than female patients.?”!

Children are curious and explore by frequently putting
things in their mouths with no thought of consequence.
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Figure 3: Forest plot for prevalence of poisoning due to industrial chemicals and pesticides

This age group is the most vulnerable to inadvertent
ingestion of poisons or pharmaceuticals. Because of the
easy access to dangerous substances, and the absence of
adult supervision they are exposed to and may ingest
high levels of toxins.”! The primary mode of poisoning
in 78.4% of cases was oral and unintentional in the
majority of cases involving children under the age of
five.[?*2 Public education initiatives and programs
about poisoning and drug overdose must be a priority
to prevent such incidents. The implementation of a
comprehensive community education program is
advised to increase awareness of the dangers these
substances pose and to encourage parents to keep
chemicals and prescriptions out of the reach of small
children.

Nonetheless, the percentage of deliberate poisoning
cases brought on by drug overdose was mostly seen
in adults and children of > 13 years. According to the
AAPCC’s 2019 annual report, 13.1% of all poisoning

192

cases were thought to involve suicidal intent. A
review of food-borne pathogens conducted in Greece
revealed that many cases of hospitalization and even
death were caused by food poisoning.*”) According
to a cross-sectional survey carried out in Jizan, Saudi
Arabia, Khat chewing was prevalent among students
of that region, with gender, peer influence, and cigarette
smoking significantly associated.*”! According to a
retrospective study on envenomation and the bite rate
by venomous snakes in Saudi Arabia, majority of the
cases were released from hospital following treatment,
with only a small number of fatal cases. According to
the study, delaying the necessary treatment can result
in serious morbidity and death.?"!

The implications of the findings from this review have
significant relevance for both clinical practice and public
health policy. Given the challenges in comparative
analysis because of the diversity of the selected studies,
healthcare practitioners and policymakers must exercise
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Figure 4: Forest plot for prevalence of poisoning due to natural toxins

caution when interpreting the results. The lack of
comprehensive toxicology data, particularly in pediatric
cases, underscores the need for improved reporting
and surveillance systems. Addressing these gaps could
enhance the effectiveness of poisoning prevention
strategies and emergency response protocols in the
different regions in Saudi Arabia.

From a policy perspective, the findings highlight
the necessity of establishing a centralized, accessible
toxicology database that integrates hospital reports,
follow-up records, and exposure causes. This would
facilitate better monitoring of cases of poisoning and
improve healthcare interventions. In addition, targeted
awareness campaigns should be developed to educate
the public on the risks of exposure to toxins, particularly
for vulnerable populations such as children.

For future research, it is crucial to conduct more
standardized and regionally inclusive studies to allow for
meaningful comparative analyses. Researchers should
prioritize accessing hospital toxicology records where
possible and incorporate long-term follow-up data to
assess patient outcomes comprehensively. Moreover,
exploring the socioeconomic and environmental factors
that influence toxin exposure could provide deeper
insights into prevention strategies.

The limitations of the evidence included in this review must
be critically examined. The reliance solely on published
literature introduces potential biases, as unpublished or
hospital-specific data may offer a more comprehensive
picture of toxin exposure patterns. In addition, the
lack of detailed causes of exposure and follow-up data
weakens the ability to draw strong conclusions about
risk factors and long-term health outcomes. Moreover,
the exclusion of studies that lacked physical or chemical
confirmation of toxins in this study was intended to
ensure high reliability of the pooled results. However,
this criterion was later removed to broaden the scope
of the review and include a more comprehensive range
of cases of poisoning reported in Saudi Arabia. The
removal of this exclusion criterion introduced a potential
limitation that of reducing the reliability and specificity
of the pooled findings. Studies based solely on clinical
diagnosis without laboratory confirmation could lead
to misclassification bias, where nontoxic exposures are
erroneously included as poisoning cases. This could affect
the accuracy of prevalence estimates and the strength of
conclusions drawn regarding toxin-specific risks. Future
systematic reviews should consider a stratified analysis
to differentiate between clinically-confirmed incidences
and self-administered questionnaires, allowing for
a more refined interpretation of poisoning trends in
Saudi Arabia.
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Table 2: Risk of bias assessment for each study included in this systematic review using 20-question Axis tool

Axis Tool Questions

Alageel Mahsoon Al-Musa and Youssef Alhusain Beigh Alghafees Salem Alruwaili

etal., etall"™ Al-Montashri, etal., et al., et al., et al., et al., etal.,

20231 20160'% 201601 2024081 2023091 2022121 202171 20192
Were the study’s goals and objectives well Yes Yes Yes Yes Yes Yes Yes Yes Yes
presented?
Was the study’s structure suitable for Unclear Yes Yes Yes Yes Yes Yes Yes Yes
achieving the intended goal(s)?
Is the sample size appropriate? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Was the target group specified with Yes No No No No No No Yes Yes
precision? (Was the subject of the study
made clear?)
Has the target/reference individuals under Yes Yes Yes Yes Yes Yes Yes No No
study been accurately represented by the
sample framework, which was drawn from a
suitable demographic base?
Was it conceivable that the people chosen Yes Yes Yes Yes Yes Yes Yes Yes Yes
for the study would be a good representation
of the target or reference population?
Have steps been taken to address and Yes Yes Yes Yes Yes Yes Yes Yes Yes
classify non-responders been taken?
Did the risk variable and outcome information ~ Yes Yes Yes Yes Yes Yes Yes Yes Yes
collected fit the study’s objectives?
Were the risk component and outcome Yes Yes Yes Yes Yes Yes Yes Yes Yes
factors appropriately quantified using prior
tested, piloted, or reported measurements?
Is it evident how the statistical significance No Yes Yes Yes Yes Yes Yes Yes Yes
such as P-values and Cl values or precision
estimations were determined?
Were the procedures—including statistical Yes Yes Yes Yes Yes Yes Yes Yes Yes
procedures—described in detail enough to
allow for their replication?
Were basic facts sufficiently explained? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Does the response percentage pose Yes Yes Yes Yes Yes Yes Yes Yes Yes
questions regarding nonresponse bias?
Was data pertaining to nonresponders Yes Yes Yes Yes Yes Yes Yes Yes Yes
explained, if applicable?
Was there internal consistency in the results?  Yes Yes Yes Yes Yes Yes Yes Yes Yes
Were the findings for all the experiments Yes Yes Yes Yes Yes Yes Yes Yes Yes
mentioned in the methodology presented?
Were the results sufficient to support the Yes Yes Yes Yes Yes Yes Yes Yes Yes
study’s discussions and inferences?
Were the study’s limitations discussed? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Have the author’s interpretations of the data No No No No No No No Yes Yes
been impacted by any financial sponsors or
conflict of interest?
Did participants give their ethical permission Yes Yes Yes Yes Yes Yes Yes Yes Yes

or consent?

Axis Tool Questions

Alghadeer Alzahrani Al Jumaan Alharthy Gul Dar Jarrar and Al-Asmari Alsanosy Al-Sadoon

etal., etal., etal., et al., etal., Al-Rowaily, and et al.B% etal.,
2018123 201724 201505 2024261 2024271 20082 Al-Saif, 202161
200429
Were the study’s goals and objectives Yes Yes Yes Yes Yes Yes Yes Yes Yes
well presented?
Was the study’s structure suitable for Yes Yes Yes Yes Yes Yes Yes Yes Yes
achieving the intended goal(s)?
Is the sample size appropriate? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Was the target group specified with Yes Yes Yes Yes Yes No No Yes Yes
precision? (Was the subject of the
study made clear?)
Has the target/reference individuals No No No No Yes Yes Yes Yes Yes
under study been accurately
Contd...
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Table 2: Contd...

Axis Tool Questions
etal.,
201812

etal.,
201724

Alghadeer Alzahrani Al Jumaan Alharthy Gul Dar Jarrar and Al-Asmari Alsanosy Al-Sadoon
etal.,
201511

et al., etal., Al-Rowaily, and et al.i;%
2024281 20241271 2008 Al-Saif,

2004291

etal.,
202161

represented by the sample framework,
which was drawn from a suitable
demographic base?

Was it conceivable that the people Yes Yes Yes

chosen for the study would be a
good representation of the target or
reference population?

Have steps been taken to address and Yes Yes Yes

classify non-responders been taken?

Did the risk variable and outcome Yes Yes Yes

information collected fit the study’s
objectives?

Were the risk component and Yes Yes Yes

outcome factors appropriately
quantified using prior tested, piloted,
or reported measurements?

Is it evident how the statistical Yes Yes Yes

significance such as P-values and ClI
values or precision estimations were
determined?

Were the procedures—including Yes Yes Yes

statistical procedures—described
in detail enough to allow for their
replication?

Were basic facts sufficiently Yes Yes Yes

explained?

Does the response percentage pose Yes Yes Yes

questions regarding nonresponse bias?

Was data pertaining to nonresponders Yes Yes Yes

explained, if applicable?

Was there internal consistency in the Yes Yes Yes

results?

Were the findings for all the Yes Yes Yes

experiments mentioned in the
methodology presented?

Were the results sufficient to Yes Yes Yes

support the study’s discussions and
inferences?

Were the study’s limitations Yes Yes Yes

discussed?

Have the author’s interpretations Yes Yes Yes

of the data been impacted by any
financial sponsors or conflict of
interest?

Did participants give their ethical Yes Yes Yes

permission or consent?

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Unclear

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes

Yes Yes No No Yes No

Yes Yes Yes Yes Yes Yes

Regarding the systematic review process itself, several
limitations should be acknowledged. The exclusion of
hospital toxicology records owing to data inaccessibility
may haveled to an incomplete representation of poisoning
cases. In addition, variability in study methodologies and
reporting standards across the selected articles could
impact the reliability of the findings. It is essential to
recognize these limitations and assess their potential
impact to ensure that conclusions drawn from the review
are interpreted with appropriate caution.

Conclusion

This review provides a holistic overview of acute
poisoning cases in different regions of Saudi Arabia,
highlighting the significant impact of synthetic drugs,
industrial chemicals, pesticides, and natural toxins
on public health. Synthetic drug abuse, particularly
involving cannabis and amphetamines, still remains a
serious public health issue, contributing to psychiatric
disorders, road accidents, and societal harm. Industrial
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chemicals, such as methanol, and pesticides used in
households continue to pose significant risks, especially
to children, and adults in workplace settings. Although
less common, natural toxins, including scorpion
envenomation, food-borne botulism, and carbon
monoxide poisoning, add to the casualty list of healthcare
services.

Identifying high-risk populations, evaluating prevention
programs, and optimizing treatment protocols should
be prioritized in future studies. National approach to
a stricter policy and regional community education is
important to reduce the impact of toxins and safeguard
public health across Saudi Arabia.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Ramirez-Malule H, Quifiones-Murillo DH, Manotas-Duque D.
Emerging contaminants as global environmental hazards.
A bibliometric analysis. Emerg Contam 2020;6:179-93.

2. Aggarwal V, Mehndiratta MM, Wasay M, Garg D. Environmental
toxins and brain: Life on Earth is in danger. Ann Indian Acad
Neurol 2022;25:515-21.

3. WangF, Xiang L, Sze-Yin Leung K, Elsner M, Zhang Y, Guo Y,
et al. Emerging contaminants: A one health perspective.
Innovation (Camb) 2024;5:100612.

4. Rosenfeld PE, Feng LG. Emerging contaminants. In: Hesketh H,
editor. Risks of Hazardous Wastes. Oxford, England: Elsevier;
2011. p. 215-22.

5. Shannon MW, Borron SW, Burns MJ. Emergency management
of poisoning. In: Haddad LM, Winchester JF, editors. Haddad
and Winchester’s Clinical Management of Poisoning and Drug
Overdose. 4" ed. Philadelphia, PA: Elsevier Saunders; 2007. p. 13-61.

6. Mintegi S, Azkunaga B, Prego J, Qureshi N, Dalziel SR,
Arana-Arri E, et al. International epidemiological differences in
acute poisonings in pediatric emergency departments. Pediatr
Emerg Care 2019;35:50-7.

7.  Zaidan AM, Al-Wathinani AM, Arbaein TJ. The effects of toxic
air pollutants and environmental health on public health in Saudi
Arabia. Pol ] Environ Stud 2024;33:2445-55.

8. Alnasser SM. Drug and chemical poisoning patterns in Makkah
Region, Saudi Arabia. Drug Res (Stuttg) 2022;72:148-55.

9.  Alamrani N, Almutairi F, Alatawi NM, Mo A. Assessment and
management of heavy metals pollution in Tabuk region Saudi
Arabia, improvement for future development: A review. Environ
Monit Assess 2022;29:32-51.

10. Tobaiqy M, Asiri BA, Sholan AH, Alzahrani YA, Alkatheeri AA,
Mahha AM, et al. Frequency and management of acute poisoning
among children attending an emergency department in Saudi
Arabia. Pharmacy (Basel) 2020;8:189.

11. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. Syst Rev 2021;10:89.

12. Downes M], Brennan ML, Williams HC, Dean RS. Development
of a critical appraisal tool to assess the quality of cross-sectional
studies (AXIS). BMJ Open 2016;6:011458.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Barili F, Parolari A, Kappetein PA, Freemantle N. Statistical
primer: Heterogeneity, random-or fixed-effects model analyses?
Interact Cardiovasc Thorac Surg 2018;27:317-21.

Alageel MK, Alwassel AA, Almohsen HA. Presentations of
active substance use in the emergency department: A single
center’s perspective study in Riyadh, Saudi Arabia. Saudi Med ]
2023;44:187-93.

Mahsoon AN, Almashat L, Alsubaui N, Hindi S, Alharbi S,
Yaghmour S, et al. Socio-demographics of initial substance use
exposure and its relation to progression: A cross-sectional study
in Saudi Arabia. Cureus 2023;15:e42795.

Al-Musa HM, Al-Montashri SD. Substance abuse among
male secondary school students in Abha city, Saudi
Arabia: Prevalence and associated factors. ] Adolesc Health
2016;27:1364-73.

Youssef IM, Fahmy MT, Haggag WL, Mohamed KA, Baalash AA.
Dual diagnosis and suicide probability in poly-drug users. ] Coll
Physicians Surg Pak 2016;26:130-3.

Alhusain F, Alshalhoub M, Homaid MB, Esba LC, Alghafees M,
Al Deeb M. Clinical presentation and management of methanol
poisoning outbreaks in Riyadh, Saudi Arabia: A retrospective
analysis. BMC Emerg Med 2024;24:64.

Beigh S, Mahzari A, Alharbi RA, Al-Ghamdi RA, Alyahyawi HE,
Al-Zahrani HA, ef al. A retrospective study of epidemiological
correlations of food, drug and chemical poisoning in Al-Baha,
Western Saudi Arabia. Healthcare (Basel) 2023;11:1398.
Alghafees MA, Abdulmonen A, Eid M, Alhussin GI, Alosaimi MQ,
Alduhaimi GS, et al. Poisoning-related emergency department
visits: The experience of a Saudi high-volume toxicology center.
Ann Saudi Med 2022;42:36-44.

Salem IM, Natto A, Sweif MM. Unintentional poisoning
among preschool children in Jeddah, Saudi Arabia (2014-2016):
A retrospective cohort study. Int ] Med Arts 2021;3:953-61.
Alruwaili ND, Halimeh B, Al-Omar M, Alhatali B, Sabie II,
Alsaqoub M. An epidemiological snapshot of toxicological
exposure in children 12 years of age and younger in Riyadh. Ann
Saudi Med 2019;39:229-35.

Alghadeer S, Alrohaimi M, Althiban A, Kalagi NA, Balkhi B,
Khan AA. The patterns of children poisoning cases in community
teaching hospital in Riyadh, Saudi Arabia. Saudi Pharm |
2018;26:93-7.

Alzahrani SH, Ibrahim NK, Elnour MA, Alqahtani AH. Five-year
epidemiological trends for chemical poisoning in Jeddah, Saudi
Arabia. Ann Saudi Med 2017,37:282-9.

Al Jumaan M, Al Shahrani M, Al Wahhas M, Al Sulaibeekh A.
Organophosphate poisoning: A 10-year experience at a tertiary
care hospital in the Kingdom of Saudi Arabia. Saudi ] Med Med
Sci 2015;3:22.

Alharthy N, Alanazi A, Almogqaytib A, Alharbi B, Alshaibani R,
Albuniyan J, ef al. Demographics and clinical characteristics
of carbon monoxide poisoning for patients attending in the
emergency department at a tertiary hospital in Riyadh, Saudi
Arabia. Int ] Emerg Med 2024;17:25.

Gul Dar N, Alfaraj SH, Alboqmy KN, Khanum N, Alshakrah F,
Abdallah H, et al. The first reported foodborne botulism outbreak
in Riyadh, Saudi Arabia: Lessons Learned. ] Epidemiol Glob
Health 2024;14:1071-6.

Jarrar BM, Al-Rowaily MA. Epidemiological aspects of scorpion
stings in Al-Jouf province, Saudi Arabia. Ann Saudi Med
2008;28:183-7.

Al-Asmari AK, Al-Saif AA. Scorpion sting syndrome in a general
hospital in Saudi Arabia. Saudi Med ] 2004;25:64-70.

Alsanosy RM, Mahfouz MS, Gaffar AM. Khat chewing habit
among school students of Jazan region, Saudi Arabia. PLoS One
2013;8:65504.

Al-Sadoon MK, Fahad Albeshr M, Ahamad Paray B, Rahman
Al-Mfarij A. Envenomation and the bite rate by venomous snakes

196 Journal of Family and Community Medicine - Volume 32, Issue 3, July-September 2025



32.

33.

34.

35.

Aljumaan and Alsulaibikh: Toxin prevalence in Saudi Arabia

in the kingdom of Saudi Arabia over the period (2015-2018). Saudi
] Biol Sci 2021;28:582-6.

Alyahya B, Alfaifi M, Alalshaikh A, Arafatn M, ldhabib, A.
The epidemiology of poisoning and overdose in Saudi Arabia:
Exposures, risks, management and outcomes. Signa Vitae
2025;21:54-61.

Desai T, Sudhalkar A, Vyas U, Khamar B. Methanol poisoning:
Predictors of visual outcomes. JAMA Ophthalmol 2013;131:358-64.
Roberts DM, Yates C, Megarbane B, Winchester JF, Maclaren R,
Gosselin S, et al. Recommendations for the role of extracorporeal
treatments in the management of acute methanol poisoning:
A systematic review and consensus statement. Crit Care Med
2015;43:461-72.

D’Souza DC, Cortes-Briones JA, Ranganathan M, Thurnauer H,
Creatura G, Surti T, et al. Rapid changes in CB1 receptor

36.

37.

38.

39.

availability in cannabis dependent males after abstinence
from cannabis. Biol Psychiatry Cogn Neurosci Neuroimaging
2016;1:60-7.

Abdul Mutalib NA, Amin Nordin S, Sakai K, Shirai Y. An
overview of foodborne illness and food safety in Malaysia. Int
Food Res ] 2015;22:896-901.

Gautret P, Benkouiten S, Sridhar S, Al-Tawfiq JA, Memish ZA.
Diarrhea at the Hajj and Umrah. Travel Med Infect Dis
2015;13:159-66.

Gummin DD, Mowry ]JB, Beuhler MC, Spyker DA, Brooks DE,
Dibert KW, et al. 2019 annual report of the American
Association of Poison Control Centers’ National Poison Data
System (NPDS): 37" Annual Report. Clin Toxicol (Phila)
2020;58:1360-541.

Bintsis T. Foodborne pathogens. AIMS Microbiol 2017;3:529-63.

Journal of Family and Community Medicine - Volume 32, Issue 3, July-September 2025 197



