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ABSTRACT

BACKGROUND& OBJECTIVES: Suicide is a tragic and a potentially preventable public health
problem. The mental health effects of the coronavirus disease 2019 (COVID-19) pandemic might be
profound and there are suggestions that suicide rates will rise. AIM OF THIS STUDY: to assess and
identify the prevalence of suicidal cases presented to NECTR before and during COVID-19 pandemic
SUBJECTS& METHODS: The study included 388 cases presented to NECTR during the period of the
study which is 6 months before the pandemic and 6 months during the pandemic. RESULTS: The total
number of cases during the pandemic was decreased compared to before the pandemic. The most
common age group was the adult age group (18-25 years) with a higher percentage of females during the
two study periods. The most common poison of suicide during the two periods was pesticides. There was
a decrease in the mortality rate during the pandemic. The worst outcome was associated with pesticide
poisoning and the highest poisoning severity scores. CONCLUSION: The current study confirming an
overall effect of the COVID-19 pandemic on the prevalence of suicidal intoxications presented to
NECTR.
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INTRODUCTION

With the increase in suicide mortality in
some nations, suicide continues to be major
concern for public policy and health services
(Turecki et al., 2019). The risk of suicide
gradually rises and deaths due to suicide
increase (Caballero-Dominguez et al., 2022).

The COVID-19 pandemic  affects
healthcare facilities all over the world. When
compared to prior years, the pandemic witnessed
a change in the number of cases presenting to
hospitals (Fayed and Sharif, 2021).

Anxious people have consciously distanced
themselves physically and restricted their
economic activity as the virus has spread
throughout the globe to prevent infection
(Tanaka et al., 2021).

As the virus spreads, suicide is expected to
become a more urgent concern (Gunell et al.,
2020). It was reported that drug overdose,
rodenticides, and pesticides were the most
common means of suicide in Egypt. (Cantrell et
al., 2014; Ranjan et al., 2014).
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PARTICIPANTS AND METHODS

The current study included 388 cases
admitted to Cairo University's National
Environmental and  Clinical  Toxicology
Research Center (NECTR) using comparative
cross-sectional analytical methods between the
six-month period (April 2019 to September
2019) before the COVID-19 pandemic and the
six-month period (April 2020 to September
2020) following the pandemic to ascertain the
prevalence of suicidal intoxications. Data of all
suicidal intoxicated cases were retrieved from
the archives and analyzed after the formal
consent from the head of NECTR's, scientific
and ethical committee with ethical approval
number: MS-85-2022. Cases were analyzed
with respect to: demographic information (age,
sex, place of residence, marital status, degree of
education, and occupation), type of the poison,
route of exposure, delay time till the patient
reach to (NECTR), The severity of the poison
will be assessed by using the Poison Severity
Scoring system (PSS) (Persson et al., 1998),
place of admission and period of stay, and the
outcome.

The statistical software for the social
sciences (SPSS) version 28 (IBM Corp.,
Armonk, NY, USA) was used to code and enter
the data. Data was summarized using count and
percentage for categorical data. For comparing
categorical data, Chi square (y2) test was
performed. When expected frequency is less
than 5, an exact test was utilized instead (Chan
et al., 2003). Statistics were considered
significant for P-values under 0.05.

RESULTS

388 suicidal intoxicated cases presented to
NECTR in the studied period. It was found that
256 (66.0%) of the cases were presented to
NECTR before the pandemic (April 2019 to
September 2019), on the other hand 132 (34.0%)
of the cases were presented to NECTR during
the pandemic (April 2020 to September 2020).
The most frequent age group was (18-25 years),
which represented 54.7% of the cases before the
pandemic period and 55.3% of the cases during
the pandemic period. The young adult (18-25
years) and middle-aged adults (25-40 years) age

groups have increased during the pandemic
period, while the old adults (more than 40 years)
age group has decreased during the pandemic. In
both study periods, females were the majority
made up 78.1% of cases prior to the pandemic
and 75.8% of cases during it. Cases that
originated from urban areas were greater in the
two periods made up (69.1%) of cases before the
pandemic and (72.7%) of cases during it. The
married group was the most prevalent in the two
period, accounting for (57.8%) of cases prior to
the pandemic and (60.6%) of cases during it.
The educated group represented 78.5% of the
cases before the pandemic and 73.5% of cases
during the epidemic, while cases of
unemployment accounted for 78.5% of cases
before the pandemic and 81.5% of cases during
the pandemic.

As shown in table (1), The type of suicide
poisons did not significantly differ between the
two study periods; pesticides were the most
common suicide poison, accounting for 38.7%
and 40.9% prior and during the pandemic
respectively. The percentage of pesticides, CNS
depressants, CNS stimulants, analgesics & anti-
inflammatory drugs, as well as other and
combined drugs, increased during the pandemic,
while the percentage of psychotropic drugs, anti-
epileptic drugs, antidiabetic drugs,
cardiovascular ~ drugs, other, and drug
combinations, decreased in the same period.

Table (1): Distribution of suicide poisons
among studied cases in the two studied periods

Date of admission

Suicide poison Before During P
P COVID COVID  value
Count 9% Count 9%
A”t'(;‘:hzbet'c 16 63% 6 45%
Am'gf&'gep“c 15 59% 7  53%
Cardg’g’:gcu'ar 26 102% 12 9.1%
CNS 8 31% 5 38% 0986
depressant
CNS stimulant 18 7.0% 13 9.8%
Pesticide 99 387% 54  40.9%
Psyc(;‘rolg"p'c 46  180% 22 16.7%
Others 3 12% 1 0.8%

Combination 25 9.8% 12 9.1%
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As illustrated in table (2), the oral route
represented the majority of cases (99.2%) both
before and during the pandemic. The majority of
cases were reported to the (NECTR) within 2 to
6 hours of poisoning, accounting for 45.7% of
cases prior to the pandemic and 51.5% of cases
during the pandemic. During the pandemic time,
the percentage of patients that presented to
NECTR within 2 to 6 hours has increased
whereas the percentage of cases that presented
within less than 2 to 6 hours declined.

Table (2): Distribution of routes of intake of
toxins of suicide among studied cases in the two
study periods.

Before During
Route of  pandemic pandemic
intake count % count % P
value
parenteral
route of 4 16% O 0.0% 0.304
intake
oral route  ,o) 99905 132 100.0% 0.550
of intake

Regarding the poisoning severity score
(PSS), Figure (1) shows statistical significant
difference between the grades of PSS before and
during pandemic periods (P< 0.001). Before and
during the pandemic, the majority of the cases
presented with moderate toxicity accounting for
(86.3%) and (93.9%) respectively. It was found
that the percentage of cases which presented
with mild and moderate toxicity increased
during pandemic period, while the percentage of
the cases presented with severe toxicity
decreased during pandemic period.

Count
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Bar Chart

date of
admission
[ Before COVID
W During COVID

Wild

Moderate Severe

Poisoning severity score(PSS)

Figure (1): Distribution of poisoning severity score

among studied cases in the two studied periods

Regarding the admission of the cases before
and during the pandemic period, there was a
difference of statistical significance (P 0.001).
The percentage of cases that required ICU
hospitalization decreased during the pandemic,
but the percentage of cases that required
observation for a short time and ward admission
increased. As shown in figure (2), concerning
the period of hospital stay, the majority of cases
were  discharged  within  24-72  hours,
representing (91.7%, 76.2%) of the cases before
and during the pandemic period respectively. It
was discovered that while the percentage of
cases who were in the hospital for less than 24
hours increased during the pandemic period, the
percentage of cases who stayed in the hospital
for more than 72 hours and between 24 and 72
hours decreased.
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Figure (2): Distribution of period of admission
among the studied sample in the two studied
periods

Table (3): The percentage and numbers of cases who received management before and during COVID 19

pandemic

Management

Supportive treatment

Activated
GIT decontamination charcgal
Gastric lavage
No
Symptomatic treatment
Antidote

*= p-value <0.001

As shown in table (3), The difference
between the cases that required supportive care
both before and during the epidemic was
statistically significant. 100 % of the cases
before the pandemic and 93.9% of the cases
during the pandemic required supportive care.
Between the cases that required GIT

Before pandemic During pandemic
count % count % P
256 100.0% 124 93.9% <0.001

171 66.8% 105 79.5%

19 7.4% 5 3.8%
66 25.8% 22 16.7%
254 99.2% 132 100.0% 0.550
85 33.2% 57 43.2% 0.053

0.030

decontamination and symptomatic therapy
before and after the outbreak, there was no
statistically significant difference. There was
non-statistical significant difference between
cases received an antidote during their treatment
before and during pandemic period.
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Figure (3): The percentage of cases according to
their outcome before and during COVID 19
pandemic.

As shown in figure (3), The outcomes of
the cases before and during pandemic times
differed non-statistically  significant. The
majority of the cases improved and were
released from NECTR after finishing their
treatment, accounting for (82.9%, 70.6%) of the
cases before and during the pandemic,
respectively. It was found that the cases that
improved & discharged and the cases that died
decreased during pandemic period. While the
cases which discharged on their own
responsibility increased during pandemic period.

Before pandemic, pesticides were the most
commonly used poison in suicide represented
(55.4%) and (34.0%) from the total poisons
taken by males and females respectively. Also
During the pandemic, pesticides was the most
commonly used poison in suicide represented
(46.9%) and (39.0%) from the total poisons
taken by males and females respectively So the
most common poison used in suicide was
pesticide in all age groups before and during
COVID-19 pandemic

In pesticides, psychotropic drugs, CNS
stimulants, antiepileptic drugs, cardiovascular
drugs, combined and other drugs toxicity, the
most common outcome was the improvement of
the cases before and during the pandemic,

[ Befors COVID
W 0uring CCMD

regarding analgesics and anti-inflammatory
drugs toxicity, the most common outcome was
discharge on own responsibility representing
(80.0%, 71.4%) of the cases before and during
pandemic, respectively. Regarding CNS
depressants, before the pandemic, the percentage
of improved and discharged cases on their own
was equal (50.0%) with no dead cases, while
during the pandemic the most common outcome
was discharged on own responsibility
representing (75.0%). Regarding anti-diabetic
drugs, before the pandemic, the most common
outcome the improvement and discharge
outcome representing (93.8%) of the cases,
while during the pandemic, the most outcome
was discharged on own responsibility
representing (75.0%) of the cases. It was found
that the highest mortality was associated with
pesticides poisoning and it decreased during
pandemic period.

In moderate intoxications according to PSS,
the most common outcome was the
improvement representing (85.5%, 70.6%) of
the cases, before and during the pandemic
respectively. In severe intoxications, the most
common outcome before the pandemic was
improvement represented 64.5% of the cases but
during the pandemic was death with significant
difference between PSS as regards their outcome
before and during pandemic period (p value less
than 0.001).

As shown in table (4), Before and during
the pandemic, there was a statistically significant
association between the period of admission and
the outcome (p value less than 0.001), as The
most frequent outcome for patients who spent
less than 24 hours in the hospital during the two
study periods was discharge of their own will,
representing 78.6% and 73.3%, respectively.
While the most common outcome in the cases
who stayed (24 to 72) hours during the two
study period was improved and discharged
represented (87.9%) and (86.5%) respectively. It
was found that, When the average duration of
stay was less than 24 hours, the percentage of
patients who improved and were discharged
during the pandemic period increased, but the
percentage of cases who were discharged on
their own request and died during the pandemic
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period decreased, while when the duration was
24 to 72 hours the percentage of cases who
discharged on own responsibility increased
during pandemic period and the percentage of
the cases who improved and died decreased
during pandemic period.

Table (4): The relation between the Period of admission and outcome before and During pandemic period

<24 hours 24t0 72 572 hours P <24 hours 24to72 P
hours value hours value
Outcome Period of admission before COVID Period of éo(ljn:;?leon during
Count %  Count %  Count Count %  Count %
0, 0,
Improved 4 7400 203 87.9% 5  71.4% 6 200% 83  86.5%
and discharge
Discharge on < 22 73.3% 13 135% <
own 11 786% 24 10.4% 1 14.3% 0.001* 0.001*
responsibility
Died 2 143% 4 17% 1 14.3% 2 6.7% O 0.0%
*= p-value <0.001
DISCUSSION The total number of cases during the

Coronavirus disease 2019 (COVID-19) is
severe infectious disease that can lead to death
(Dhama et al., 2020). Since COVID-19
emerged from Wuhan at the end of 2019, it has
expanded quickly throughout the world (Baloch
et al., 2020).

Uncontrolled fear of COVID-19 has
resulted in a dramatic change in the conduct of
the population, which has increased the number
of poisoning and changed its (Abd ElHakim
and Hadhoud, 2022). The COVID-19 virus's
impacts include insufficient supplies, disruptions
to social life, fears of lockdown, and a danger of
infection and death, could have detrimental
effects on both private and public life (Ahorsu
et al., 2020).

The purpose of the current study was to
ascertain the frequency of cases of suicide
behavior reported to NECTR in Egypt prior to
and during the COVID 19 epidemic. The study
included a period of 6 months (from April to
September) in 2019 before the pandemic and 6
months (from April to September) in 2020
during the pandemic, and it comprised 388
patients that were admitted to NECTR, Cairo
University, during that time.

pandemic was dropped compared to before the
pandemic. This is in agreement with Knipe et
al. (2021) and Milella et al. (2022) who found
that toxicology calls were reduced during the
lockdown. The quarantine procedures that
restrict transport in remote locations provide the
greatest explanation for the decrease in hospital
presentations during the lockdown period.
Another explanation is the growing use of
telemedicine, which was previously a common
practice in healthcare, which allows for
continuity of treatment to be maintained for
patients and reduces the spread of COVID-19-
related diseases (Arimany-Manso and Martin-
Fumadd, 2020). In contrast, studies from other
countries, China (Lim et al., 2020), India
(Sahoo et al., 2020), Pakistan (Mamun and
Ullah, 2020) have raised concerns on increased
suicide rate related to COVID-19.

In the present study, the young adults (18 to
25) were the most common age group, while
females had a larger percentage of suicides
during the two study periods. This goes
consistent with Fayed and Sharif (2021) who
reported that most of the patients presented to
Tanta Poison Control Center, either before or
after the pandemic, were of the adult age group
with higher female contribution. This could be
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explained by the fact that individuals in this age
range typically started missing their financial
security. The emotional response of females to
stress may explain the female preponderance in
suicidal intoxications, and it may also be a
defense as males typically commit suicide more
violently (Fayed and Sharif, 2021). In
countryside, women have low level of education
and participation in social life. Therefore, they
have difficulty in reducing their stress (Alzueta
etal., 2021).

The present study revealed that there was
not a significant distinction between the two
periods and that urban residents made up the
majority of the cases. Our findings are in
consistent with (Islambulchilar et al., 2009;
Sorodoc et al., 2011) and Okubo et al. (2021)
who found significantly higher prevalence of
new-onset suicidal thoughts in the higher
urbanization level. This, however, contradicts to
Fayed and Sharif (2021) study who noted that
rural areas accounted for the majority of
received cases. The NECTR, where the current
work was conducted, serves mainly Cairo and
Giza that are urban regions, while the
agricultural nature of other areas leads to greater
opportunities for admission of rural residents.

The married group was the most prevalent
among the analyzed cases in the two study
periods, although this study did not find a
statistically significant difference between the
two eras in regards to marital status. This is
consistent with a research by Kim et al. (2019)
that was based in North Korea. who found that
the married cases showed the highest number of
suicides. In contrast a study conducted in
Alexandria Poison Centre, Egypt by Fouad et
al. (2022) reported that the suicidal attempts
were higher among single cases followed by
divorced people.

In the two research periods, the educated
cases prevailed over the uneducated cases. This
was in line with a study done at the Ain Shams
University Hospitals Poison Control Center,
where the majority of the victims were educated
(Ghanem et al., 2015). However, the current
data were in contrast to those obtained from
Dhaka Medical College, where the rate of

suicide was higher among illiterates (59.33%)
(ahmad et al., 2015).

The majority of the study's cases were
unemployed, and there was no significant
difference  between the two durations.
Additionally, it is clear from the research by
(Mamun 2021; Compton et al., 2014; Azagba
et al., 2021) reported that drug abuse and
unemployment are closely correlated. This is
because financial difficulty has been linked to
psychological suffering, such as depression and
nervousness, which frequently results in deviant
actions like suicide.

Pesticides were the most frequently used
poison in suicide during the two time periods of
the current study. These results are in line with
(Shrestha et al., 2021; Fayed and sharif 2021)
who found that the most frequently used toxins
for suicide were phosphides and
organophosphorus substances (OP). In Egypt,
pesticides are easily accessible, freely sold, and
often packaged without the required guidelines,
especially in agricultural areas. In 2008 in
Malaysia, acetaminophen exposure was the most
commonly reported agent (35.0%), and
pesticides only made up (6.6%) of all
admissions in contrast to the current study
(Fathelrahman and Zain, 2008). Because of
the nature of the study locations, it may be
possible to explain why drugs rather than
pesticides caused the majority of suicidal
poisoning in Australia, Turkey, and Iran (Taft et
al., 2002). In Chile and Japan, benzodiazepines
and tricyclic antidepressants were the most
frequently used drugs (Aguilera et al., 2016;
Ichikura et al., 2016).

The oral route was the most frequent
method of intake in the current research, which
revealed no statistically significant difference
between the two periods regarding the route of
intake. This goes consistent with (Fayed and
Sharif 2021; Guntheti and Singh 2011;
Shokrzadeh et al. 2016; Huynh et al. 2018;
Forrester 2007; El Masry & Tawfik 2013)
who stated that the most typical method of
hazardous exposure was oral intake. This can be
because oral ingestion of the drugs is simpler
than parental ingestion.
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The majority of cases presented to NECTR
between 2 to 6 hours were followed by cases
presented in more than 6 hours. The postponed
presentation during the lockdown may have
been caused by a desire to avoid lockdown hours
or difficulties with getting to the transport
facility during lockdown hours. This is in line
with the study conducted by Fayed and Sharif.
(2021) showed a greater lag in patients being
presented to the hospital during the lockdown.

The scores given on the PSS (Poisoning
Severity Scale) varied significantly across the
two time periods. The percentage of moderate
toxicities has increased during the pandemic
while the severe toxicities decreased during the
pandemic. But the most common presentation
was the moderate one in the two study periods.
According to Olié et al.'s (2021) study in
France, non-severe suicide acts (self-poisoning
or self-cutting) were the most common
(78.96%), which is consistent with our findings.
Contrarily, Mahmoud et al. (2021); Le Roux et
al. (2021) and Milella et al. (2022) discovered
that there was no variation in the severity of the
cases overall between the pandemic and the time
before the pandemic.

The current study showed statistical
significant difference in the pattern of admission
before and during pandemic. The percentage of
the cases who needed ICU admission decreased
during pandemic period, while the percentage of
cases needed observation for few hours and
admission to ward increased during pandemic
period. These findings are consistent with
research by Hilal et al. (2021) and Zaki et al.
(2019) which revealed that the majority of the
cases were admitted to wards. The results of this
research of a reduction in ICU admissions is
consistent with a comparative study done in
Korea by Lee et al. (2022) which found a
decline in the rate of intensive care treatment
during the COVID-19 pandemic. This is may be
explained by non- availability of ICU team for
toxicological cases in NECTR where the current
study was conducted during the pandemic.

In this research, there was no noticeable
distinction in any of the given treatments
between the two times. In the two periods, a
higher percentage of cases got supportive and

symptomatic care. This is in agreement with a
research by Clark et al. (2011) who noted that
the majority of patients with self-poisoning who
were brought to the ICU of a tertiary teaching
hospital in Scotland needed ventilator support
(69%) and got 6% of inotropic assistance.
However only (33.2% & 43.2%) of the case
received antidote before and during the
pandemic, respectively, this is due to is the
absence of specific antidote for some toxins. The
current study involved GIT decontamination
mainly through activated charcoal (66.8% &
79.5%, before & during the pandemic,
respectively), while gastric lavage was
performed in only (7.4% & 3.8%) of the cases
before and during the pandemic, respectively. In
2008, a study of Kraut and Kurtz's (2008)
concluded that gastric lavage or emesis must be
performed within 30 to 60 minutes of
consumption in order to be effective may help to
explain this.

There is significant difference regarding
period of stay between the two periods. During
the pandemic, the number of patients who stayed
less than 24 hours increased whereas the
percentage of cases who lasted more than 72
hours sharply declined. This is probably due to
the non-availability of ICU facilities and doctors
for toxicology cases during the pandemic which
might have affected the discharge system. This
is in line with a study carried out in Scotland in
2011 by Clark et al. who found that the average
duration of hospital stay was 0.7 days and that
only 12% of patients stayed more than 48 hours.

The current study demonstrated that the
patient's outcome was comparable between the
two periods, with most cases improving and
being released from NECTR after finishing their
treatment, less than 25% being released on their
own, and a few of them dying (2.8% & 1.6% of
the cases before and during the pandemic,
respectively). Fayed and Sharif (2021)
discovered that the majority of their cases were
discharged following a course of treatment,
which is consistent with our findings. In the
current study, we discovered that during the
pandemic, a higher percentage of cases were
discharged on their own. This finding may be
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explained by patients' fears of acquiring an
infection during their prolonged hospital stays.

The decrease in the mortality rate in our
study is also in line with the research performed
in Korea by Lee et al. (2022) who noted that the
rate of death by suicide decreased by 50.3%.

It was found that the highest percentages of
the cases which improved & discharged,
discharged on their own responsibility or died
were observed in pesticides poisoning, this is
can be explained by high contribution of
pesticide poisoning among the studied case. The
highest mortality rate was reported in pesticide
poisoning, and this  coincides  with
(Fathelrahman and Zain 2008; Afshari et al.
2011) and in china a research is conducted by
Eddleston and Phillips (2004) who reported
that (62.0%) of deaths were due to pesticide
ingestion.

The duration of time spent in the hospital
and the result varied statistically significantly. In
this study, cases that were present in the hospital
less than 24 hours and more than 72 hours both
had the highest percentage of mortality before
the pandemic phase. During the pandemic, cases
that stayed less than 24 hours had the highest
mortality rate. This may be an indication of
cases with poor prognoses that required
extended hospital stays. Similar findings were
made by Fayed and Sharif. (2021) that a longer
hospital stay was substantially associated with a
poorer result, and Mehrpour et al. (2018) that
the majority of poisoning center admitted cases
who did not survive had a longer hospital stay.
Last but not least, the current study found that,
as predicted, all of the fatalities happened in
people with the highest poisoning severity (PSS)
scores, which indicate severe affection. High
PSS scores were found to be predictors of
patient mortality in Churi et al. (2012) and
Abdelhamid (2021) findings that are consistent
with the current study.

CONCLUSION

This study showed that COVID-19 has
changed the pattern of suicidal poisoning. The
whole number of patients during the pandemic
was less than the total number of cases before

the pandemic. The females, adult age group,
married, educated, unemployed, from urban
areas were more involved than others. The most
common poison of suicide was pesticide in the
two durations. The average percentage of cases
that presented to NECTR within 2 to 6 hours
after intoxication increased during pandemic
period. The percentage of severe toxicities
decreased during pandemic period with
statistical difference. There was a statistically
significant difference between the cases that
required supportive care both before and during
the pandemic. The higher percentage of cases
was discharged from the hospital within the 24
to 72 hours before and during pandemic period.
The most common outcome before the pandemic
was improvement but during the pandemic was
death with significant. The worst outcome was
linked to pesticides poisoning and the highest
PSS scores.
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