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ABSTRACT

Background: Medical students are exposed to high academic stress and consume caffeinated
beverages to enhance their performance. Objectives: The study aims to identify consumption patterns,
awareness, and adverse effects of caffeine-containing beverages as energy drinks among medical
students. Methods: A cross-sectional study included healthy 350 medical students with a mean age
group of 20 + 2 years using an interview questionnaire between October 2023 and January 2024.
Results: The prevalence of caffeinated beverage consumption was high among participants (86.3%).
The most consumed caffeinated beverage was tea 250 (82.7%), then coffee 238 (78.8%), then
carbonated drinks 149 (49.3%), then energy drinks (ED) 111 (36.7%) with overlapping between them.
The awareness section reflects the lack of knowledge and awareness among participants. The main
reason for their consumption was alertness, which reflects the goal of consumption in the chosen
population. There were 219 (72.5%) of consumers suffering from withdrawal manifestations. Headache,
difficulty concentrating, and disturbed mood were the most common three withdrawal symptoms. There
were 249 (82.5%) of consumers suffering from intoxication. The most common five symptoms were
tachycardia 172 (56.9%), GIT disturbance 154 (50.9%), nervousness 152 (50.3%), restlessness 141
(46.6%), and insomnia 138 (45.6%), with overlapping between symptoms. Conclusion: The intake of
caffeine-containing drinks among Sohag medical students was quite high and surpassed safe levels,
necessitating programs to raise their awareness about the health consequences of excessive caffeine
consumption.
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INTRODUCTION

One of the most widely utilized CNS
stimulants in use nowadays is caffeine. Many
people, particularly children and medical
students, consume caffeine-containing
beverages such as coffee, tea, soft drinks, and
energy drinks to stay awake. Individuals
consumed around 166 million 60-kilogram bags
of coffee worldwide between 2020 and 2021.
Thus, it's critical to comprehend the consumer
drivers of beverages containing caffeine
(Samoggia and Rezzaghi, 2021 & Yi et al,
2022). Caffeine is an alkaloid naturally produced
in tea leaves, coffee seeds, cocoa fruit, kola tree
fruit, and energy drink additives. Because of its
physiological function, it has drawn more
interest (Enyart et al., 2020). Caffeine directly
inhibits the action of adenosine receptors and
improves dopaminergic neurotransmission by
reducing the modifying effects of adenosine on
dopamine (Ferré et al., 2018).

It affects the release of neurotransmitters
such as dopamine, noradrenaline, gamma-
aminobutyric acid, acetylcholine, and serotonin,
which enhances mood (Zhang, 2001), stimulates
the organism, improves concentration, and
eliminates physical fatigue (Smith 2002).
Caffeine also inhibits phosphodiesterase (PDE)
activity, an enzyme that is responsible for the
degradation of cyclic adenosine monophosphate
(CAMP) to the noncyclic form 5 -AMP (Fisone
et al., 2004). The inhibition of PDE increases the
CAMP concentration in cells and elevates blood
pressure (Herman and Herman, 2013). Energy
drinks strong in caffeine, sugar, taurine,
vitamins, and energizing chemicals are popular
among medical students who want to improve
their mental and physical performance (Qasem
et al., 2024). Young adults and sportsmen are
increasingly ~ consuming  energy  drinks,
prompting worries about potential health risks
such as cardiovascular disease, nervous system
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disorders, and addiction (Costantino et al.,
2023).

Orally administered caffeine almost has
complete absorption and typically reaches peak
plasma concentrations in 30 to 60 minutes. In
healthy humans, the half-life of caffeine is
approximately 3-6 hours (Wikoff et al., 2017).
The US Food and Drug Administration (US
FDA) regularly monitors the caffeine
concentration in  beverages, allowing a
maximum consumption of 200 mg per day
without generating any issues for adults
(Sanchez, 2017).

According to studies, Egypt consumes
more caffeine-containing beverages than the
recommended daily limit of 200 mg, with 61.4%
of the population drinking at least one
caffeinated beverage/day (Tayel et al., 2018; El
Nimr et al.2019). High caffeine doses can be
toxic, and users may become dependent, leading
to recurrent health problems despite consuming
low to moderate doses (Amer et al., 2023).
Caffeine withdrawal is a condition characterized
by symptoms such as headache, fatigue, mood
swings, difficulty concentrating, and flu-like
symptoms, which must appear within 24 hours of
abrupt caffeine cessation and can’t be better
explained by another medical or mental disorder
(Sweeney and Griffiths, 2023). The DSM-5
defines caffeine intoxication as recent caffeine
consumption with at least five of twelve
symptoms, including tachycardia, muscle
twitching, diuresis, restlessness, nervousness,
excitement, insomnia, and psychomotor
agitation (Hearn et al., 2020). Caffeine
intoxication symptoms should be clinically
significant, producing distress or impairment in
social, occupational, or other settings, and are
usually  dose-dependent  (Sweeney and
Griffiths, 2023).

THE AIM OF THE WORK

1. Determine the prevalence of caffeine
usage among Sohag medical students.

2. ldentify the consumption pattern of
various caffeinated drinks.

3. Assess medical students’ awareness of
caffeinated beverages including energy drinks.

4. Determine the percentage of caffeine
withdrawal and intoxication among caffeine
users.

METHODOLOGY
After learning about the study's goal, each
participant gave verbal agreement.
The proposed protocol for this study was
reviewed by the Medical Research Ethics

Committee (MREC) of the Faculty of Medicine
at Sohag University and approved by the
committee's standard operating procedure
regulations under IB. The registration number is
Soh-Med-23-10-08PD. A cross-sectional design
included 350 students from Sohag University's
Faculty of Medicine in grades one through five.
The data was acquired using a predesigned
structured questionnaire (EI-Nimr et al., 2019;
Khan, 2019).

The sample size was estimated using the
Open Epi Info Website. A sample size of 350,
medical students at Sohag University or more
measurements/surveys is necessary to achieve a
95% confidence that the true value is within £5%
of the measured/surveyed value between
October 2023 and  January  2024.
A multiple-staged stratified random sampling
approach was used. First, an equal number of
students from each grade level were selected (n
= 70). Then, a random section was chosen.
Finally, a systematic random sample was
employed to select male and female students
from each region.
A predesigned, structured interview
guestionnaire was used to collect information
from the students in six sections.

Section one covered sociodemographic
information (age, address, gender, and academic
grade).

Section two was about raising awareness
and understanding about various types,
ingredients, sources of information, the amount
of caffeine in those beverages, the safe amount
of caffeine per day, their thoughts on them, and
the negative consequences.
Section three asked about the consumption of
those beverages, the pattern of caffeinated
beverage use, motivational factors, frequency
per day, and duration of consumption.
Section four discussed the student's lifestyle
(physical activity, mental activity, sedentary
lifestyle), daily sleeping hours, drinking timing,
relationship  with  food, and smoking.
Section Five covered medical history, such as
the presence of chronic disease and the regular
use of drugs.

Section  six
symptoms.

Students were asked about caffeine
withdrawal symptoms (in the 24 hours following
an abrupt cessation or reduction in consumption
after prolonged daily use).
Students were judged to be in caffeine
withdrawal if they showed three or more of the

examined  withdrawal
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following symptoms within 24 hours of abruptly
discontinuing or reducing consumption after
extended daily use: headache, marked weariness
or muscle pain/stiffness, drowsiness, depression
or problems concentrating, irritability, nausea or
vomiting (Dews et al., 2002; Juliano and
Griffiths 2004).

Students were diagnosed with caffeine
intoxication if they showed five or more of the
following symptoms during or after recent
caffeine administration. Restlessness, anxiety,
insomnia, flushed cheeks, gastrointestinal
disruption,  diuresis, muscular twitching,
meandering flow of thought and speech,
tachycardia or cardiac arrhythmia, periods of
weariness, and psychomotor agitation (EI-Nimr
et al., 2019).

RESULTS

A cross-sectional study was carried out at
Sohag University's Faculty of Medicine to
estimate the proportion, pattern, and effect of
caffeinated beverage use among Sohag medical
students to assess their awareness of caffeinated
beverages, particularly energy drinks. 350
people participated in the study. The first group
consisted of 302 cases (86.3%) who drank
caffeinated beverages, including energy drinks.
The second group contained 48 participants
(13.7%) who had not confirmed that they
consumed caffeinated beverages, as
demonstrated in Figure (1). Before statistical
analysis, the Kolmogorov-Smirnov test was used
to ensure normality and variance homogeneity in
the data.
Table (1) compares consumers with non-
consumers based on different factors.

The socio-demographic data:

Regarding the age: Students in the study
were between 18:22 years. There was a
significant difference in the mean values
comparing consumers (19 + 1) with the non-
consumers (21 + 2) P<0.006.

In terms of sex, there were no statistically
significant differences between consumers and
non-consumers. Female consumers accounted
for 48.3% (146), while males accounted for
51.7% (156).

There was a significant statistical decrease

6)

in the mean values of consumers (rural =131
(43.4%), urban=171 (56.6%)) compared with the
mean values of non-consumers (rural=30
(62.5%), urban=18 (37.5%)) P=0.01.

As regards the academic grades there was a
highly significant increase among consumers
compared to non-consumers as the academic
year progressed.

Consumers and non-consumers
demonstrated significant differences in activity
and lifestyle. Physical exercise was practiced by
106 (35.1%) consumers, but not by non-
consumers (0%).

There 185 (61.3%) consumers were
practicing mental activities while 48 (100%)
non-consumers ~ were  practicing  mental
activities.

1) A sedentary lifestyle was reported by 11
(3.6%) of consumers and 0% of non-consumers.

2) Sleeping hours differed significantly
between consumers and non-consumers. The
normal sleeping hours range from 7 to 8 hours
daily (Chaput et al., 2020).

3) There were 69 (22.8%) and 52 (17.2%)
consumers sleeping within the usual range of 7
and 8 hours respectively, and 29 (56.2%) and 2
(4.2%) of non-consumers sleeping within the
normal hours (7 and 8 hours respectively). Also,
there were 137(45.4%), 22 (7.3%), and 22
(7.3%) consumers were sleeping within 6 hours/
day, less than 6 hours, and more than 8 hours
respectively in comparison to 17 (35.2%), zero,
and zero of non-consumers were sleeping within
6 hours/ day, less than 6 hours, and more than 8
hours respectively. This means that more non-
consumers slept within the normal range of
sleeping hours.

4) Regarding smoking there was a
significant  difference between consumers
(29=9.6% smokers, 273= 90.4% non-smokers)
and non-consumers (0% smokers, 48=100%).

5) As regards their opinion about
caffeinated beverages 197 (56.3%) thought that
those beverages were dangerous while 153
(43.7) thought that those beverages were useful
with no significant statistical difference between
both consumers and non-consumers.
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Table (1): Comparison between consumers and non- The most consumed caffeine product was
consumers as regards Socio-demographic tea 250 (82.7%) coffee 238 (78.8%) then
characters, smoking, activity, sleeping hours, carbonated drinks 149 (49.3%) then energy
and opinion toward caffeine beverages, n=350. drinks (ED) 111 (36.7%) with overlapping

Total Consumers Non - between them.
N=350 N=302 consumets P Most of the consumers have those
- B . N‘“D/ beverages at night 106 (35.1%) than in the early
3 0 . 0 U, 0 - -
morning 102 (33.8%) than in the afternoon 94
pge Mt 20+2 19+1 A2 e
®  edeggr  20(82)  18(1819) A (31.1%).
Fades 171 4% M6 483% 25 0% One hundred forty- four 144 (47.7%) of the
Sex e s 156 sLm n angw o consumers had those beverages after food, and
I vural 161 46.0% 131 434% 30 6.5% il 124 (411%) had no relation with food at all.
TS b 199 540% 111 S66% 18 3% Only 34 (11.3%) had those beverages before
2 00 200% 4 136% 29 604% food intake.
§ x 00200 2 170% 18 31.5% There were 276 (91.4%) of consumers who
52 i 2 B LS had no chronic disease while only 26 (8.6%) of
- L B L, B consumers were suffering from chronic diseases.
s 000200% 0 B2% 0 00%
Phusia There were 244 (80.8%) consumers who
g w06 303% 106 3500 00% didn’t take regular medications while there were
chivity& 0 ;
ifestyle Venal W 185 6% 4 loogw 0008 58 (19.2/0)_cor_1$umers who have been taking
activiy regular medications.
Sdenylfe 11 =3 AL 36 0 0 There were 219 (72.5%) of consumers
G S A0 Rl 4% R 354% suffering from withdrawal manifestations.
g e R . Figure (2) showed that the most common
: Shourrs 54 154% 0112% 2 42% <0001 gu _( ) -
Y8 Lwtms 2 6% N 1% 0 00% three  manifestations were headache 223
D2 edms 2 63% 2 13% 0 00% (73.8%), difficulty in concentration 198 (65.5%),
. N RO 3 04% 48 1000% and disturbed mood 176 (58.2%). There were
Smoking 0.02 .
yes 9 8% 0 96% 0 00% overlapping between symptoms.
Opinion dangeros 197 56.3% 176 583% 21  438% £0.06 There were 249 (82.5%) consumers

useful 183 4837% 126 417% 27 563%

P value was calculated by Pearson Chi-Square of *Fisher's Exact Test or #

suffering from intoxication and 53 (17.5%)
consumers not suffering from intoxication.
Figure (3) showed that the most common five
symptoms were tachycardia 172 (56.9%), GIT
disturbance 154 (50.9%), nervousness 152

independent Sample T Test wherever suitable, highlighted values are significant.

(50.3%), restlessness 141 (46.6%), and insomnia
Cﬂﬁ;zm i 138 (45.6%) with overlapping between
beverages symptoms.

consumptio... As regards the frequency of intake per day
Caffeinated there were 187 (61.9%) consumers taking
beverages caffeinated beverages once or twice per day,
consutuption while 78 (25.8%) consumers ~ were  taking
caffeinated beverages more than twice per day,

and 37 (12.3%) were irregular consumers.
Figure (1): Prevalence of consumption of caffeinated There were 261 (86.4%) were consuming
beverages. those beverages for more than one year, _whlle
only 41 (13.6%) were consuming caffeinated

Table (2) illustrates the distribution of drinks for less than one year. _

consumers according to their caffeine Table (3) showed that the main reason for
consumption  pattern,  frequency/duration, consuming those beverages was alertness a-.t
sleeping hours, relation to food/smoking, (76.3%) percentage, then 10.6% for both their
withdrawal symptoms, and intoxication. flavors and to increase sports performance, while

only 2.6% for weight loss.

Egypt J. Forensic Sci. Appli. Toxicol. Vol 24 (2), June 2024



Ahmed et al. 91
Table (2): Distribution of consumers according to Intoxicaton symptoms
their caffeine consumption pattern, . ymp 690
frequency/duration, sleeping hours, relation to 4&60% B sy 5090% -
food/smoking, withdrawal symptoms, and 8 1il T
intoxication, n=302. 0 30?0% B4l 13600 i
120
71 1650% 1920%
Count % “E’g 1129% 708t
Tea 250 82.7% &
Mostly consumed  Coffee 238 78.8% ég
caffeine products  Energy drinks 111 36.7% ]
Carbonated dvinks 149 49.3%
Afiernoon o 3L1% A A & S8 n,° §
. f\‘\\\‘\‘biv\i‘é""
Timing Morning 102 338% ¥ & $ pet‘ FF&s d \\{\\\ g8
Night 106 35.1% g & Vs g8 & &
Aer 144 4TT% vs § F ¢ &
Relation with food  Before M 113% vy o
No relation 124 41.1% by
: No M3 904% \
Smoking
Yes 29 9.6%
The presence of Mo 276 91.4% 1 Count
chronic disease Tes 26 8.6% A A A A
Useofregular %o UL S08% Figure (3): Manifestations of caffeine
medications es 58 19.2% intoxication. Five or more are considered
withdrawal No 83 27.5% intoxication.
symptoms Yes 219 72.5%
N 04 .
intoxication ;;’s fjg g;ﬁ; Table (4) illustrates the awareness of
Iregular 7 1w caffeinated beverages among consumers and
Fﬁ?ﬁ;ﬁ‘;}?f 1.2 times day 187 619% non-consumers.
. more than 2 78 25.8% Consumers and non-consumers had a
Durationof  Less than one year AL 2.0 similar understanding of caffeinated beverages
consumption More than one year 261 86.4%

Table (3): motivational reason for the consumption
of caffeinated beverages, n= 350.

Count %
Alertness 267 76.3%
Flavor 37 10.6%
Sport 37 10.6%
Weight loss 9 2.6%
Withdrawal symptoms
Musde pain/ sifuess bl 19
Vamiting el g
Naucea bl 23
Djfﬁ{l'\]ffi]'\ concentration u 198
[l‘l‘iﬂhﬂil‘}' % 7

Disturbed 100 e — 176
Drowsines: e — 0

fatgue M 140
L —— 3
0 50 100 150 200 350
BCaunt

Figure (2): Manifestations of caffeine withdrawal
within 24 hours following abrupt cessation or
reduction of consumption after prolonged
use. Three or more considered withdrawal.

(p-value = 0.2).

Also, there was no statistically significant
difference between consumers and non-
consumers in terms of their source of
information (p value=0.1), with family members
and media coming in front with 100% for both,
followed by colleges with 73.7% overlapping
among sources.

There was a high statistical increase in the
non-consumers (87.5%) as compared to the
consumers (67.5%) as regards the knowledge
about the ingredients of those beverages (p-value
=0.004).

There was no statistically significant
difference in caffeine content in such beverages
or the safe quantity of caffeine consumed per day
between consumers and non-consumers (p
values=0.3 and 0.2, respectively).

As regards knowledge about the adverse
effects of those beverages there was a highly
statistically significant increase in non-
consumers (95.8%) as compared to the
consumers (59.9%) (p value= 0.001).

Table (5) shows the relationship between
intoxication and other consumers’ variables.

There was no statistically significant
difference in terms of daily intake frequency (p
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= 0.5), duration of consumption (p = 0.8),
relation to a specific time (p = 0.2), relation to
food (p = 0.8), smoking (p = 0.6), or presence of
chronic disease (p = 0.2).

Table (4): Awareness about caffeinated beverages

among consumers and non-consumers, n=350.

Total s CONSUMETS
Knowledge about N=302 N-48 P

No. % No. % No. %
No 17 4% 13 43% 4 8.3%

; . #
Caffeinated beverage Ve 33 9;.1 W8T M oL 0.2
0
Femily 350 ]23'0 302 1000% 48 100.0%
0
How doyouknow?  Colleges 238 7;;7 208 2% 40 83.3% 0.1
Media 350 ]23'0 302 1000% 48 100.0%
0
No 246 7?/'3 204 675% 4 87.5%
Ingredients 2907 *0.004
yes 104 fy 98 325% 6 125%
0
No 262 7:;'9 223 73.8% 39 81.3%
amount of caffeine ) 501 03
YES 88 n/ 79 262% 9 18.8%
0
63.1
No 1 187 61.9% M 70.8%
safe amount of % o
caffeine 369 -
YES 129 y 115 38.1% 14 29.2%
0
351
No 123 y 121 40.1% 2 42%
Adverse effects ; 409 #0001
YES 27 fy 181 59.9% 46 95.8%
0
P value was calculated by Pearson Chi-Square of
*Fisher's Exact Test wherever suitable,

highlighted values are significant.

No
intoxication
17%

Intoxication
83%

Figure (4): percentage of intoxication among

consumers.

There was a very statistically significant
difference between inebriated and non-
intoxicated customers in terms of withdrawal
symptoms (p = 0.006).
In addition, there was a statistically significant
difference between intoxicated and non-
intoxicated customers who used regular drugs (p
=0.02).

Table (5): The relationship between intoxication
and other variables among consumers, n=302.

N=53 N=249
No. % No. %

Frequency of  Iregular 9 110% 28 112% 0.5
intake/day 1-2 times /day 3 585% 156 62.7%

more than 2 13 245% 65 261%
Duration of Less than one year 6 113% 35 141% 0.8
consumption  morethanlyear 47 887% 214 859%
withdrawal No 53 100% 30 120%  *<0.006
symptoms Tes 0 00% 219 88.0%
Certaintime  Aftermoon 14 204% 80 321% 02

Morning 15 283% 87 349%

Night % 453% 82 329%
Relation with ~ 4fier 26 491% 18 474% 038
food Before 5 9%4% 29 116%

No relation 22 41.5% 102 41.0%
Smoking No 47 81% 226 908% 0.6

Yes 6 113% 23 92%
Presence of No ST 962% 225 904% 02
chronic disease  Yes 2 38% 24 96%
Use of regular Mo 49 925% 195 T783%  *0.02
medications Tes 4 15% M4 2%

P value was calculated by Pearson Chi-Square or
* Fisher's Exact Test wherever suitable.

DISCUSSION

Caffeine is the most popular mood-altering
chemical in the world (EI-Nimr et al., 2019).

This study concentrated on only caffeinated
drinks. The study quantifies caffeinated
beverage use among Sohag University medical
undergraduates using data from a convenience
sample of 350 student surveys, with a 95%
confidence level, the real value is within £5% of
the measured/surveyed value across all five
academic grades (70 students each). It is based
on a rigorous study that looked at the volunteers'
intake of a variety of caffeinated products, as
well as their sociodemographic and lifestyle
characteristics. More than 86% of students
reported consuming caffeine, with the majority
drinking tea, coffee, carbonated beverages, and
energy drinks.

Sociodemographic data:

Among all caffeinated  beverages
consumers, about 48% were females and about
51% were males. This is consistent with another
study on Omani University Students by
Khan,2019 The study discovered a considerable
increase in caffeinated beverage consumption
among male and female university students
(95% and 97%, respectively)

Caffeinated beverage consumption was
higher in urban students than in rural (54%, and
46% respectively). Also, consumption increases
gradually with progression in academic grades
(13.6% in the first grade up to 23.2 % in the fifth
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grade), and age.

Lifestyle and sleeping hours:

The study showed more consumption of
caffeinated beverages for mental activity among
medical students (66.6%) than for physical
activity (30.3%) while only 3.1% had a sedentary
lifestyle among consumers. This points to the
importance and dependence of those beverages
in medical students’ life activities. Moreover,
there was a high statistical difference between
consumers and non-consumers as regards their
lifestyle (p value=0.008). This goes in harmony
with a study by (EI-Nimr et al., 2019).

This study reported a high statistically
significant decrease in sleeping hours between
consumers compared to non-consumers (p-
value= <0.001).

This result goes in harmony with a study by
Nasir et al., 2018 showed that insomnia was the
most frequent symptom among participants,
accounting for approximately 33.6%.

According to Khan's 2019 report, about
46% reported insomnia, which was considered
the most common problem among consumers.

In a study by Attila and Cakir 2011, 45.1%
had normal sleep patterns, with an average of
7.23 +/- 1.31 hours per day, which conflicted
with the current study.

A prior study was done at Hacettepe
University (Ankara, Turkey) with 439 medical,
sports, and arts students. Only fourth-year
students were targeted.

This may be due to the difference between
the two studied populations and the study was
only performed on fourth-grade students while
the present study was conducted on all medical
students’ grades.

Smoking rates differed significantly
between consumers (9.6% smokers) and non-
consumers (0% smokers).

In line with this study, another study
conducted in Saudi Arabia discovered a slightly
greater incidence of caffeine usage among
smokers or ex-smokers, as well as persons
married to healthcare providers (94.9%). This
could be because national anti-smoking clinics
are available throughout South Africa, treating
tobacco users per worldwide standards. Similar
studies found no evidence for the causal effects
of smoking on caffeine consumption, or vice
versa, among Dutch and British individuals
(Amer et al., 2023).

In this study regarding Sohag medical
students’ opinions about caffeinated beverages
197 (56.3%) thought that those beverages were

dangerous however 153 (43.7%) thought that
those beverages were useful with no statistically
significant difference between both consumers
and non-consumers (P- value= 0.06). This
reflects the low awareness about the side effects
of caffeinated beverages among both consumers
and non-consumers that had reported their
usefulness 153 (43.7%). This may be due to the
need for them as central nervous system
activators for studying and enhancing sports
performance. About 63% believed caffeine was
hazardous to health, 26% said it disrupted
coordination, 77%believed caffeine improved
performance, and (29%) claimed caffeine helped
them lose weight (Nasir et al., 2018).

The pattern of caffeinated beverage
consumption:

The present study found that the most
consumed caffeinated beverage was tea 250
(82.7%) then coffee 238 (78.8%) then
carbonated drinks 149 (49.3%) then energy
drinks (ED) 111 (36.7%) with overlapping
between them.

Another study conducted at Omani
University by Khan,2019 in three different
colleges, including, the College of Applied and
Health Sciences, the College of Business
Administration, and the College of Engineering,
found that tea (77%) was followed by coffee
(42%) and related beverages such as Nescafe
(41%), cappuccino (28%), espresso (6%), with
overlapping between consumers, soda (6.5%),
and caffeinated soft drinks (30%).

Another poll among Alexandria University
students indicated that the most consumed
beverages were colas, followed by coffee and red
tea (EI-Nimr et al., 2019).

This may be explained by the difference in
nature between the two populations in lower and
upper Egypt, also this study included only
medical students. The Texas Christian
University poll indicated that coffee use was the
highest, followed by soda, tea, and lastly energy
drinks (Somogyi, 2010). The Caffeine Intake by
the Americans between 2003-2008, revealed that
Cola drinks were preferred, followed by tea and
coffee (Traylor et al., 2012). This could be
explained by the age disparity between the two
groups, as postgraduates were included in the
Texas study, Also the fact that college students
in the USA are typically older than those in the
same year of study in Egypt.

Most of the consumers have those
beverages at night 106 (35.1%), in the early
morning 102 (33.8%), and in the afternoon 94
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(31.1%) the proportions were close, but more
were consuming beverages at night this may be
due to the main purpose for those beverages as
medical students use them decrease sleeping
hours.

Shanshal et al.,, 2023 that nighttime
drinking was quite widespread in this study,
which is far higher than the 0% nighttime
consumers in a Saudi study (Alabbad et al.,
2019). It also questioned non-medical students.
The higher intake at night could be attributed to
late-night gatherings with friends in cafés, as
well as our participants’ low level of
understanding.

A prior study conducted on freshmen
attending Marshall University aged 18 to 20
years indicated that approximately 61% took
caffeine to get up in the morning (Mcllvain et
al., 2011).

There were 144 (47.7%) of the consumers
had those beverages after food, 124 (41.1%) had
no relation with food at all were only 34 (11.3%)
had those beverages before food intake.

A study by Attila and Cakir, 2011
illustrated that about 90% of consumers drink
with meals, about 7% don’t drink with meals,
and 3% aren’t related to meals. This difference
between the two studies may be related to the
difference between the two cultures and the
variance between the studied populations.

Approximately 276 (91.4%) of consumers
had no chronic disease while only 26 (8.6%)
suffered from chronic diseases.

In contrast, this prior study of Medical
Interns and Students from Three faculties in
Jeddah, Saudi Arabia about energy drink usage
indicated that nearly 37% of consumers had
health problems, whereas 27% had no health
concerns (Ibrahim et al., 2014).

Mahoney et al., 2019 conducted a study at
five different American universities that reported
lower health drank considerably more caffeine
from all sources, particularly sodas, than those
reporting better health status.
There were 244 (80.8%) consumers who did not
use regular drugs, compared to 58 (19.2%) who
did.

A study by Hammond et al., 2018 on a
sample of children aged 12 years and young
adults aged 18-24 years recruited from a
consumer panel found that energy drinks
consumers were consuming other caffeinated
products 10.6%, who were drinking alcohol
22.5%, who were taking recreational drugs were
8.3%, who were taking medications were 6.4%,

while coffee consumers were consuming other
caffeinated products 6.0%, who were drinking
alcohol 3.2%, and who were taking recreational
drugs.

This difference in co-ingestions between the
present study (Egypt) and the previous one
(Canada) is because of the difference between
communities.

Caffeine withdrawal symptoms appear
within 24 hours of sudden discontinuation or
reduction of consumption after long-term use.
Three or more people pondered withdrawal (EI-
Nimr et al., 2019).

There were 219 (72.5%) of consumers
suffering from withdrawal manifestations.
Headache, difficulty concentrating, and
disturbed mood were the most common three
withdrawal symptoms (223 (74%), 198 (65.5%),
176 (58%) respectively). Other symptoms were
fatigue, drowsiness, irritability, nausea, muscle
pain, and vomiting.

A prior study by Mcllvain et
al.,2011discovered that the most prevalent
withdrawal symptoms were weariness (20%),
headache (36%), and cravings (25%). This study
was conducted on 300 freshmen at Marshall
University. The ethnic origin was largely
Caucasian, with 270 (90%) of participants being
Caucasian, hence there were some parallels in
the results.

Also, an Egyptian study by EI-Nimr et al.,
2019 in four different colleges of Alexandria
University between 2016 and 2017 found a
contrast in results with the present study as there
were 48 (12.2%) tested more than three
withdrawal symptoms and considered suffering
from withdrawal syndrome while there were 347
(87.8%) case that suffered from less than three
withdrawal symptoms.

This may be due to the difference in the
tested population and culture as the present study
was done on medical students at Sohag
University. While the other was done among
different faculties in Alexandria. Also, the study
was conducted 8 years ago.

There were 249 (82.5%) of consumers
suffering from intoxication. The most common
five symptoms were tachycardia 172 (56.9%),
GIT disturbance 154 (50.9%), nervousness 152
(50.3%), restlessness 141 (46.6%), and insomnia
138 (45.6%) with overlapping between
symptoms.

There were no statistically significant
differences as regards frequency of intake/day (p
value= 0.5), duration of consumption (p-value =
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0.8), relation to a certain time (p value=0.2),
relation with food (p value= 0.8), smoking (p
value= 0.6), and presence of chronic disease (p-
value = 0.2). About 63% who took one to two
times per day suffered from intoxication this may
be due to the chronicity of intake as about 86%
of intoxicated students were consuming
caffeinated beverages for more than one year of
consumption (chronic toxicity).

While there was a very statistically
significant difference between inebriated and
non-intoxicated customers in terms of
withdrawal symptoms (88%; p = 0.006).

In addition, there was a statistically
significant difference between intoxicated and
non-intoxicated customers who used regular
drugs (p = 0.02).

According to EI-Nimr et al.'s 2019 study,
just 0.5% of students who drank caffeine-
containing beverages experienced caffeine
intoxication. The difference was not statistically
significant (p= 0.15), which contradicted the
current study for the same reasons as previously
stated in withdrawal symptoms.

Khan,2019 found that the most common
three symptoms were insomnia, headache,
increased urination, heart palpitation, and
gastrointestinal problems, with differences
between males and females. The contrast
between the current and prior studies could be
attributed to the differences between the two
analyzed populations.

Ibrahim, 2014 previous study on energy
drink consumption at three medical faculties
found side effects such as palpitation (30%),
insomnia (30%), frequent micturition (19%),
headache (16%), and jolt and crash episodes
(5%). The current study differs from the previous
one in that it included several caffeinated
beverages, whereas the previous one only
included energy drinks.

Shanshal et al., 2023 conducted a recent
study among non-medical college students at the
University of Mosul. They discovered that 31%
of energy drink users experienced sleeplessness
(94%), palpitations (90%), uneasiness (71%),
exhaustion (65%), and worry (64%).

According to Hammond et al. (2018), The
negative effects of caffeinated and energy drinks
on youth and young adults in Canada are as
follows: approximately 42% of respondents have
ever encountered at least one bad event from
energy drinks, whereas approximately 31% have
experienced at least one adverse incident from
coffee. The proportion of participants who

reported having an adverse event was much
greater with energy drinks than with coffee.

More over half of respondents who claimed
ever using energy drinks had at least one
negative experience, compared to 36% who
reported never drinking coffee. The majority of
respondents who reported an adverse event from
energy drinks had consumed fewer than the
recommended maximum of one or two drinks
(depending on the container size): 51% reported
one drink and 23% reported two drinks.
Similarly, the majority of individuals who
reported an adverse reaction to coffee had
consumed one (43%) or two (24%) beverages.

motivational reason for the consumption
of caffeinated:

There are motivational factors that
encourage young adults to increasing intake of
energy drinks (Poulos and Pasch., 2015).
Regardless of gender, one of the most important
motivators for drinking high-energy drinks is the
desire for an energy boost. More use of energy
drinks for causes such as insufficient sleep is
reported among American students
(Malinauskas.,2007). Students in the UAE
described typical reasons for consumption as
taste, obtaining energy when weary, and during
the study (Robby and Sanad., 2017). Saudi
female students consumed more energy drinks
during exams than males consumed more energy
drinks for causes such as athletic performance
and improved driving (Alsunni and Badar.,
2011). Another survey found that the most
common reasons students take energy drinks are
to remain alert, improve their energy, and
participate in great tasks. Furthermore, loss of
weight was an additional cause of energy drink
intake (Reid et al., 2015). Other reasons for
high-energy drink intake among university
students were to stay late for study purposes, to
feel alert, to taste, and flavor, for an energy
boost, and to relieve stress (Bhojaraja et al.,
2016).

In the present study, the main reason for
consuming those beverages was alertness
(76.3%), then 10.6% for both their flavors and to
increase sports performance, while only 2.6% for
weight loss. This may be due to the main purpose
of medical students increasing their mental
activity for studying (61.3%).

Shanshal et al., 2023 discovered that 125
students drink energy drinks for no apparent
reason, 108 for studying, 76 for keeping awake,
and 62 for athletic performance.

Khan,2019 The most prevalent reasons for
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female energy drink consumption were to boost
energy (68%), study (61%) during exams (49%),
time of day (59%), avoid sleep (58%), and flavor
preference (36%). The bulk of female
motivational reasons are linked to their study
rules. This was the same perspective as the
current study.

Awareness about caffeinated beverages
between the two groups:

To assess the awareness of the participating
students we asked if they knew that there is a
caffeine contained drinks. About 95% of medical
students said yes with no major statistical
difference between consumers and non-
consumers (p-value = 0.2).

One hundred percent (100%) said that their
knowledge was attributed to their family and
media. Also, about 74% knew from their
colleagues with no statistically significant
difference between consumers and non-
consumers (p value=0.1).

There was (87.5%) of the non-consumers
who didn’t know about the ingredients of those
beverages and (67.5%) of the consumers didn’t
know about the ingredients also, with a highly
statistically significant difference between them
(p-value =0.004). Regarding the knowledge
about the amount of caffeine contained in those
beverages about 74% of the consumers said they
didn’t know and 81% of the non-consumers said
that they didn’t know with no significant
difference between them (p value=0.3).
Regarding the safe amount of caffeine consumed
per day, there was no statistically significant
difference between the consumers (62% didn’t
know) and the non-consumers (71% didn’t
know) (p-value= 0.2).

As regards knowledge about the adverse
effects of those beverages there was a highly
statistically significant increase in non-
consumers (95.8% knew the adverse effects) as
compared to the consumers (59.9% knew the
adverse effects) (p value= 0.001) which is good
as this illustrates that if knowledge about adverse
effects increase this will decrease the wrong
usage of those beverages.

This shows a lack of information and
awareness among the participants. This could be
due to the marketing strategies utilized by selling
companies to persuade their target customers
with a message of favorable benefits for their
health and social image (Stead et al., 2011).

In addition to similar findings, a study from
Jeddah discovered that more than half of the
students (males and females) were ignorant of

caffeine as an energy drink ingredient
(Alrasheedi, A., 2017).

In contrast, the previous study by
Khan,2019 demonstrated that increasing
awareness of energy drinks among students
resulted in higher usage, although the majority of
energy drink customers (75%) were ignorant of
any extra ingredients. The majority of energy
drink consumers (85%) are unaware of the
amount of caffeine in their beverages. In
addition, 46% of participants were ignorant of
how much energy drink they were consuming.

According to findings from the United
States, despite their negative sentiments toward
caffeine, adolescents continued to consume
energy drinks (Ward, 2009).

Musaiger and Zagzoog 2014, Musaiger
and Zagzoog (2014) found that 49% of
adolescents were unaware that energy drinks
included caffeine. In the UAE, 95% of university
students knew nothing about the high caffeine
content of energy beverages. (Jacob et al.,
2013).

CONCLUSION AND

RECOMMENDATION(S)
Sohag medical students consumed caffeinated
beverages in large quantities. Tea was the most
commonly consumed caffeinated beverage,
followed by coffee, carbonated beverages, and
energy drinks. The awareness component
demonstrates the participants' lack of knowledge
and awareness. The primary reason for their
consumption was awareness, which mirrors the
objective of consumption in the target audience.
There was a large percentage of customers
experiencing withdrawal and intoxication
symptoms. 219 (72.5%) of consumers
experience withdrawal symptoms. This study
illustrates people's lack of information and
awareness regarding the dangers of certain
beverages. As a result, this study advises
enacting tight laws to prevent motivated
advertising. As a result, it is critical to raise
awareness among young people about the risks
of these beverages.

STATEMENTS AND DECLARATIONS
Funding: the authors did not receive support
from any organization for the submitted work.
Ethical approval: The study was performed
after the approval of Sohag University's Faculty
of Medicine's ethical committee with ethical
approval number: Soh-Med-23-10-08PD.

Data Availability Statements: the datasets
generated during and/or analyzed during the
current study are available from the

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024



Ahmed et al.

97

corresponding author upon reasonable request.

Disclosure of potential conflicts of interest:

The authors have no relevant financial or

nonfinancial interests to disclose.

Authors’ contributions: All authors search for

the point of research and write down a

preliminary protocol, all the authors together

with the corresponding author put together the
final protocol. All authors helped in the practical
process. All authors shared in writing the
manuscript and  the  formatting.  The
corresponding author is responsible for the
publishing process.

REFERENCES

Alabbad MH, AlMussalam MZ, AlMusalmi
AM, Alealiwi MM, Alresasy Al, Alyaseen
HN, et al. (2019): Determinants of energy
drinks consumption among the students of a
Saudi University. Journal of family &
community medicine.;26(1):36.

Alrasheedi, A. (2017): Prevalence and reasons
for consumption of energy drinks among
adolescents and young adults in Jeddah,
Saudi Arabia. Glob J Health Sci; 9(1): 23.

Alsunni, A. and Badar, A. (2011): Energy
consumption pattern, perceived benefits and
associated adverse effects amongst students
of University of Dammam, Saudi Arabia. J
Ayub Med Coll Abbottabad. 23(1): 3-9.

Amer, S.A.; Alamri, F.A.; Alradini, F.A;
Alenezi, M.A.; Shah, J.; Fagehy, AA.;
Shajeri, G.M.; Abdullah, D.M.; Zaitoun,
N.A. And Elsayed, M. (2023): Caffeine
addiction and determinants of caffeine
consumption among health care providers:
a descriptive national study. European
Review for Medical and Pharmacological
Sciences. 27(1): 3230-3242.

Attila, S. and Cakir, B. (2011): Energy-drink
consumption in college students and
associated factors. Nutrition 27 (1): 316—
322.

Bhojaraja, V.; Janardhan, H.; Hameed N.;
Fahmidha Gulsoom, A. and Ali, M.
(2016): Knowledge, attitude, and practices
towards  consumption of  caffeine-
containing drinks among the student
population of Ras al-Khaimah medical and
health sciences university, UAE. Int J Res
Med Sci; 4(1): 3537-3541.

Costantino, A., Maiese, A., Lazzari, J.,
Casula, C., Turillazzi, E., Frati, P. and
Fineschi, V. (2023): The dark side of
energy drinks: a comprehensive review of
their impact on the human

body. Nutrients, 15(18), 3922.

Chaput, J.; Dutil, C.; Featherstone, R.; Ross,
R.; Giangregorio, L.; Saunders, T.;
Janssen, l.; Poitras, V.; Kho, M.; Ross-
White, A. and Carrier, J. (2020): Sleep
duration and health in adults: an overview
of systematic reviews. Appl. Physiol. Nutr.
Metab. Vol. 45(1): s218-s231.

Dews, P.B.; O'Brien, C.P. and Bergman, J.
(2002): Caffeine: behavioral effects of
withdrawal and related issues. Food Chem
Toxicol.40(9):1257-1261.

El-Nimr, AN.; Bassiouny, H.S. and Tayel,
I.D. (2014): Pattern of Caffeine
Consumption among University Students.
Journal of High Institute of Public
Health.49(3):154-161.

Enyart, D. S., Crocker, C. L., Stansell, J. R,,
Cutrone, M., Dintino, M. M., Kinsey, S.
T., Brown, S. L., et al. (2020): Low-dose
caffeine administration increases fatty acid
utilization and mitochondrial turnover in
C2C12 skeletal myotubes. Physiological
Reports, 8(1), e14340.

Ferré, S., Diaz-Rios, M., Salamone, J. D. and
Prediger, R. D. (2018): New developments
on the adenosine mechanisms of the central
effects of caffeine and their implications for
neuropsychiatric  disorders. Journal of
Caffeine and Adenosine Research, 8(4),
121-130.

Fisone, G.; Borgkvist, A. and Usiello, A.
(2004): Caffeine as a psychomotor
stimulant: mechanism of action. Cellular
and Molecular Life Sciences. 61: (1) 857—
872.

Nasir, S.; Nasir, G.; Usman, A.; Ur-Rehman,
R.; Fatima, T.; Nasir, Sh.; Muzaffar, N.;
Aftab, S.; Ali, M. (2018): Prevalence and
Pattern of Caffeine Consumption among
University Students - A Cross-Sectional
Study. P J M H. 12(3): 983- 986.

Hammond, D.; Reid, J. and Zukowski, S.
(2018): Adverse effects of caffeinated
energy drinks among youth and young
adults in Canada: a Web-based survey.
CMAJ OPEN, 6(1) E19- E25.

Hearn, J. K., Reiff, T., McBride, A. B. and
Kelly, M. B. (2020): Caffeine-induced
psychosis and a review of statutory
approaches to involuntary intoxication. J
Am Acad Psychiatry Law, 48(3), 376-783.

Herman, A. and Herman, A. P. (2013):
Caffeine’s Mechanisms of Action and Its
Cosmetic Use. Skin Pharmacol Physiol ;26

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024



Ahmed et al.

98

(1):8-14.

Ibrahim, N.; Iftikhar, R.; Murad, M.; Fida,
H.; Abalkhaeil, B. and Al Ahmadi, J
(2014): “Energy Drinks Consumption
amongst Medical Students and Interns from
Three Colleges in Jeddah, Saudi Arabia.”
Journal of Food and Nutrition Research,
vol. 2, no. 4 (1): 174-179.

Jacob, S., Tambawel, J., Trooshi, F. M., &
Alkhoury, Y. (2013): Consumption
patterns of nutritional health drinks and
energy drinks among university students in
Ajman, UAE. Gulf Medical Journal, 2 (1):
22-26.

Juliano, L.M. and Griffiths, R.R. (2004): A
critical review of caffeine withdrawal:
empirical validation of symptoms and signs,
incidence, severity, and associated features.
Psychopharmacology.176(1) 1-29.

Khan, N. (2019): Caffeinated beverages and
energy drink: pattern, awareness and health
side effects among Omani university
students. Biomedical Research. 30 (1): 113-
121.

Mahoney, C.; Giles, G.; Marriott, B.;
Judelson, D.; Glickman, E.; Paula J.
Geiselman, P. and Lieberman, H. (2019):
Intake of caffeine from all sources and
reasons for use by college students. Clinical
Nutrition 38 (1): 668- 675.

Malinauskas, B.; Aeby, V.; Overton, R.;
Carpenter-Aeby, T. and Barber-Heidal,
K. (2007): A survey of energy drink

consumption  patterns among  survey
students. Nutr J; 6(1): 35.
Musaiger, A. & Zagzoog, N. (2014):

Knowledge, Attitudes and Practices toward
Energy Drinks among Adolescents in Saudi
Arabia. Global Journal of Health Science;
6(2): 42-46.

Mcllvain, G.; Noland, M. and Bickel, R.
(2011): Caffeine consumption patterns and
beliefs of college freshmen. Am J Health
Educ.;42(4):235-244.

Poulos, N. and Pasch, K. (2015): Socio-
demographic differences in energy drink
consumption and reasons for consumption
among US college students. Health Educ J;
75: 318-330.

Qasem, N. W., Al-omoush, O. M., Al
Ammouri, Z. M., Alnobani, N. M.,
Abdallah, M. M., Khateeb, A. N., et al.
(2024): Energy drink consumption among
medical students in Jordan: prevalence,

attitudes, and associated factors, a cross-
sectional study. Annals of Medicine and
Surgery, 1000-1097.

Reid, S.; Ramsarran, J.; Brathwaite, R.;
Lyman, S.; Baker, A.; Cornish, D;
Ganga, S; Mohammed, Z.; Sookdeo, A.
and Thapelo, C. (2015): Energy drink
usage among university students in a
Caribbean country: Patterns of use and
adverse effects. J Epidemiol Glob Health.
5(1): 103-116.

Robby, M. and Sanad S. (2017): Survey of
energy drink consumption and adverse
health effects: a sample of university
students in the United Arab Emirates. J Sci
Res Rep; 15(1): 1-13.

Shanshal, S.; Al-Sabbagh, H.; Saadoun, M.;
Abd alrahman, S.; Ahmed, Z.; Youssef,
A.; Dujaili, J. (2023): Energy drinks:
knowledge and practice among non-
medical university students. Iragi Journal of
Pharmacy 20(1): 53-59.

Samoggia, A. and Rezzaghi, T. (2021): The
consumption ~ of  caffeine-containing
products to enhance sports performance: an
application of an extended model of the
theory of planned
behavior. Nutrients, 13(2), 344-360.

Sanchez, J. M. (2017): Methylxanthine content
in commonly consumed foods in Spain and
determination of its intake during
consumption. Foods, 6(12), 109.

Smith, A. (2002): Effects of caffeine on human
behavior. Food Chem Toxicol;40(1):1243—
1255.

Somogyi, LP. (2010): Caffeine intake by the
U.S. population. Report prepared for the
Food and Drug Administration (FDA).
Maryland: FDA. Subcontract Number:
70000073494.

Stead, M.; McDermott, L.; MacKintosh, A.
and Adamson, A. (2011): Why healthy
eating is bad for young peoples health.
Identity, belonging and food. Soc Sci Med;
72(1): 1131-1139.

Tayel, D. I., Abo-Rhyem, S. M. and Tawfik, D.
(2018): Caffeine content of products in
Egyptian markets and its daily intake
among Alexandria University employees.
International Journal of Food Sciences and
Nutrition, 3, 14-21.

Traylor, A.; Summers, S.; Advisors: Dart, L.
and Michael, J. (2012): Caffeine
Consumption among College Students.
Poster: Texas Christian University, Fort

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024



Ahmed et al. 99

Worth TX. women, adolescents, and children. Food
Ward, A. (2009): The impact of knowledge, and Chemical Toxicology, 109, 585-648.
attitudes and peer influence on adolescent Yi, N. J., Ming, C. Z., Sivam, H., Yu Kiat, B.

energy drink consumption. Utah State
University, USA.
http://digitalcommons.usu.edu/etd/465.

Wikoff, D., Welsh, B. T., Henderson, R.,

Brorby, G. P., Britt, J., Myers, E,
Goldberger, J., Lieberman, H. R,
O’Brien, C., Peck, J., Tenenbein, M.,
Weaver, C., Harvey, S., Urban, J., and
Doepker, C. (2017): Systematic review of
the potential adverse effects of caffeine
consumption in healthy adults, pregnant

C., Khobragade, S., Kyaw Soe, H. H., et
al. (2022): Association between caffeinated
beverages consumption and sleep quality of
undergraduate medical students: a cross-
sectional study. Asian Journal of Medical
Principles and Clinical Practice, 5(4), 119-
127.

Zhang, WY. (2001): A benefit-risk assessment

of caffeine as an analgesic adjuvant. Drug
Saf; 24(1):1127-1142.

Egypt J. Forensic Sci. Appli. Toxicol.

Vol 24 (2), June 2024


http://digitalcommons.usu.edu/etd/465

Ahmed et al. 100

ulal) A0S U (ol (dlsl) o g gt Al il g pdall Apdud) JEY) 5 o ol g D) Jaad
Aadaia A 33 - 7l g daalyy

*] dijle Jlay da *] Gua e 36 * 2 Cudy daaa anied *¥] deaf daaa aia
Apoall paedy ) seen -zl sus daals —alall LIS ASAIY o el 5 o LAl bl aud *]
Al peaedy ) seen - gz s drala —alal) 2408 - adinall b g Aaladl Aaall and *2

Cangd 1Y) agilal el SN e (g gt ) Gl s el ) sSlgti 5 4papalST gl Calall (U (i yay 1481
U (A il 5 S il e (g it 3 il g paall 3 jlall Y5 e sl 5 gy Jalail e o el 1) sl all
bl

O AL (i) AR5l Sam Aaay () gy (A 2042) ee Jans siey o llda 350 (aalls Al Al 2 13 kal)
Ay (S Ll (s L ye (Sl e (g gint ) il g i) gl SLEI Jana QIS 1l 2024 sl 2023 nsiSH
& (%78.8) 238 556l 5 (%82.7) 250 5Ll (oo 1Skl SISV il e (g siat Al g el il 5.986.3
o Ao gill ad uSay 5 Legin JRIS 3 53 5 a0 (%36.7) (ED) 111 48Ual) il 5y o5 (%49.3) 149 &3l il 5 i)
OS Al LSl (ool eIBlgiu) cara (uSal Al Alad) sa LeSOlgiul o )l o) S S LA (gl e 5l 5 A8 yaall
@ cohuadl 1 all s 58 Sl 4 graa g laall OIS Glasai¥1 el (e ¢ silay Al Sl (40 (772.5) 219 <l
Lsadll (gl oY) iS5 aansill (g () silay CpSlginnall (g (782.5) 249 @llia (IS Glawwi™ o gl Y1 A (aal ye YY)
«(750.3) 152 Lmall 5 ¢(750.9) 154 oanagll Sleall ol shaal 5 ¢(756.9) 172 ol o okl pe (o8 o s SV
ol e o JAIN e (745.6) 138 GY1s «(746.6)141 LY axe

Lea Aia¥) <l gisall 5 glai 5 12 L o 7 guu (8 alall DUy pudlSD) e (g gind ) iy g el 5l (S 2 L)
Ol J sl b ol a3 Al ) el J s e 5 330 31 el s o 3l

Egypt J. Forensic Sci. Appli. Toxicol. Vol 24 (2), June 2024



