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Abstract: This study aims to evaluate the level of awareness
and consumption of NSAIDs among college undergraduate
students in Syria. 60.1% of 309 participants were between 20 and
25 years old. 64.1% were females. 27.6% were medical college
students. NSAID consumption was very high among participating
students. 94.9% have used these drugs. 65.9% admit taking these
medications between 2 to 10 times per month. Most participants
prefer to take tablets and capsules (93.8%), especially for
relieving pain (84.6%). The first choice of NSAIDs among
students was ibuprofen 36.6%, then diclofenac 25.3%. 69.1%
have not experienced any side effects as a result of taking
NSAIDs. The study findings showed that the level of awareness
among participants about NSAIDs was good since about 76% of
participants have taken NSAIDs after food. However, most
participants used NSAIDs without consulting a doctor or a
pharmacist every 8 hours. In addition, some of them mentioned
antibiotics as an example of NSAIDs. The college students who
participated in this survey have a general knowledge of NSAIDs.
Medical college students are more aware of the side effects,
safety, and dosage of NSAIDs.
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I. INTRODUCTION

The inflammatory process is a normal physiological

reaction to various harmful factors, such as pathogens that
cause infections, and chemical or physical harmful factors.
The symptoms at the site of inflammation include high
temperature, pain, redness, and swelling. The inflammatory
response may be severe, requiring the use of both steroidal
and nonsteroidal anti-inflammatory drugs [1]-[2].
Nonsteroidal anti-inflammatory drugs (NSAIDs) are the
most widely medications used for pain and inflammation
treatment [3]-[6]. NSAIDs inhibit the action of
cyclooxygenase (COX) enzymes and thus inhibiting the
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production of prostaglandins and thromboxane. They have
antipyretic, anti-inflammatory, and pain-relieving properties,
which has led to their use in cases of arthritis pain, dental
pain, headache and migraine pain and treatment of
inflammatory diseases such as rheumatoid arthritis, in
addition to their use in combination with opioid analgesics to
treat metastatic pain, especially bone cancer, which is
associated with the release of prostaglandins [3]-[5].

Most compounds of NSAIDs share a set of side effects,
including gastrointestinal disorders (particularly peptic
ulcers), Kkidney disorders, prolonged bleeding time,
cardiovascular  disorders, allergic  reactions.  and
bronchospasm [5]-[7]. These side effects necessitate limiting
their use in patients with peptic ulcers, bleeding disorders,
and asthma patients, and in cases of severe liver and kidney
failure [7]-[9].

NSAIDs have been classified according to their chemical
structure into several groups, differing among themselves in
indications, efficacy, and side effects, leading to diverse use
in different pathological conditions.

NSAIDs are also classified according to their selectivity
for COX-1 and COX-2 [5]-[8]. Some NSAIDs inhibit both
COX-1 and COX-2, such as aspirin, acetic acid derivatives
(diclofenac, indomethacin,  nabumetone, ketorolac),
propionic acid derivatives (ibuprofen, ketoprofen), oxicam
derivatives (piroxicam, tenoxicam), as well as fenamic acid
derivatives (mefenamate, mefenamic acid). NSAIDs also
include drugs selective COX-2 inhibitors, such as etoricoxib
and celecoxib. The latter group has fewer gastrointestinal
side effects, as it does not inhibit COX-1. Unfortunately, it
inhibits prostacyclin production in the blood vessels, leading
to the possibility of blood clot formation and increasing the
risk of cardiovascular diseases and strokes, limiting their use
[7]-[8].

To achieve specific therapeutic purposes, NSAIDs require
taking into account adherence to the specific dose, which is
recommended to be the minimum that induces response and
treatment, and the therapeutic interval between doses
[5]-[20]. In addition, there is also a need to pay attention to
the interactions of NSAIDs with some foods, drugs, or other
medicines, which may cause a decrease in the effectiveness
of the drug, causing toxicity, or increasing side effects.
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A Questionnaire to Evaluate Undergraduate Students' Consumption and Awareness of Non-Steroidal
Anti-Inflammatory Drugs in Syria

NSAIDs are among the most widely used medications in
society, due to their great importance in relieving
inflammation, reducing fever, and relieving pain, in addition
to their ease of obtaining, as most of them are available
without a  prescription  (over-the-counter  OTC)
[21]-[39][42][43][44]. However, each of the NSAIDs has
indications, doses, and side effects that may be neglected due
to a lack of awareness. Several surveys were conducted to
ascertain people’s knowledge about NSAIDs. Gawda et al.
assessed the consumption and awareness of students about
NSAIDs. The findings of this study show that while young
adults frequently use NSAIDs, their knowledge about the
dangers associated with the use of NSAIDs is low
[40]. Another study by Aboalrob et al. monitored that The
college students surveyed had a general awareness of
NSAIDs [41]. This research aims to conduct a survey to
evaluate the level of consumption and awareness of NSAIDs
among undergraduate students in Syria.

Il. METHODS

The questionnaire was designed with the help of previous
studies, especially by Wawryk-Gawda et al. 2014 [40]. It
consisted of two parts. The first part included 5 questions to
collect the demographic characteristics of the participants.
The second part included 13 questions to assess students’
consumption and awareness of NSAIDs. The questionnaire
was distributed at Tishreen University and published on
social networking sites during November, December, and
January for the years 2023-2024. Statistical programs were
used to analyze the data and reach results.

I11. RESULTS

A.Demographic data of Participants

Table- I: Demographic Characteristics of Participating

Students.
Total
Percentage P’\;l:'?cti)g;r?{s Demographic Characteristics
(309)
35.90% 111 Male 1. Sex
64.10% 198 Female
2.90% 9 < 18 years
27.30% 85 18-20 years 2. Age
60.10% 187 21-25 years '
9.60% 30 >25 years old
27.60% 84 Medical colleges
25.40% 79 Engineering
colleges
13.80% 43 Science colleges
6.80% 21 Education college
6.80% 21 Literature 3. Study
colleges
5.10% 16 Law college
3.90% 12 Economy college
5.50% 17 Nursing college
4.10% 16 Institutes
5.50% 18 Yes 4. Do you suffer
94.50% 201 No f“;'i'; e;r;rezgnc
65% 201 Yes 5. Do you have
an interest in
medical
35% 109 No scientific
articles?
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309 students participated in this study. The demographic
characteristics of the participants are summarized in Table 1.
Most of the participants were females 64.1% (189) females.
The percentage of male participants was 35.9% (111). The
ages of most participants ranged between 20-25 years,
representing 60.1% (187 out of 309 students). The number of
participants from medical colleges was 84 (27.6%), while the
total number of students from other colleges and institutes
was 225 (72.3%). Most participants do not suffer from
chronic diseases 94.5% (291%). 65.1% (201) are interested in
medical scientific articles.

B.Practices Data of Participants

Table-Il presents the level of NSAID consumption and
awareness among participants surveyed in this study. The
questionnaire results indicate that most participants used
NSAIDs 94.9% (295), but 5.1% (16) did not use them. 93.8%
(288) prefer to take tablets and capsules, 16.6% (51) creams
and ointments, 9.1% (28), 2.9% (9) suppositories, and 2.3%
(7) syrups. 84.6% (263) of participants used NSAIDs to
relieve pain, 60.1% (187) to treat inflammation, 24.4% (76)
to reduce fever, 10.9% (34) to treat back and neck pain, and
19% (4) for dental pain. The participant monthly
consumption of these medications was: 25.7% (80) less than
2 times. 65.9% (205) from 2 to 10 times, 8.4% (26) from 10
to 20 times. 69.1% (215) of the participants have not
experienced any side effects as a result of taking NSAIDs.
28.6% (89) suffered from nausea, vomiting, and stomach
pain, 5.5% (17) from dizziness, insomnia, and headache, and
1.6% (5) from skin rash, and redness.

Regarding the behavior of taking these medications
(before food, after food, or the timing is not important),
76.2% (237) have taken NSAIDs after food. 76.8% (239)
reported they should take NSAIDs every 8 hours. More than
half of participants believe that NSAIDs are not safe (57.6%
-178). 22.7% (70) knew their side effects. 62.6% (194) used
NSAIDs without consulting a doctor or pharmacist.

Concerning taking NSAIDs: 74.4% (229) have taken these
drugs without any drinks or medications, 9.7% (30) with tea,
8.4% (26) with coffee, and 7.5% (23) with other medications.
participants  believed that anti-inflammatories  are:
paracetamol18.5% (56), and antibiotics 15.1% (46). 2.3% (7)
of participants stated that the doctor prescribed
anti-inflammatories for them. 64.1% (197) of participants
knew that NSAIDs are anti-inflammatory. The first choice of
NSAID among students was ibuprofen 36.6% (71), then
diclofenac 25.3% (49). The percentages of the rest of the
medications were as follows: 12.2% (24) ketoprofen, 6.2%
(15) etoricoxib, 12% (23) mefenamic acid, 6.1% (12) Plant
extracts, 1.6% (3) other medications.

Table-11: Assessing the level of NSAID Consumption and
Awareness Among Participants (Participants Can Select
More Than Responses for Some Questions).

Number
Percentage of Options Question
Answers
94.90% 294 Yes 6. Did you use
5.10% 15 No NSAIDs?
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Tablets &
0,
93.80% 288 Capsules
2.30% 7 Syrups 7. What dosage
Creams & form of NSAIDs
0,

16.60% S Ointments did you use?

9.10% 28 Ampules

2.90% 9 Suppositories

84.60% 263 Analgesic

24.40% 76 Antipyretic

Back and neck .

10.90% 34 " 8. Why did you use

pan___ NSAIDs?

60.10% 187 Inflammation

treatement

1.90% 6 Dental pain

25.70% 80 < 2 times 9. On average, how

65.90% 204 2-10 times many times do you

8.40% 25 10-20 times need to take

More than 20 NSAIDs per
0% 0 times month?
28.60% 89 Nausea, vor_niting, _
stomach pain 10. Did you suffer
Dizziness, from any of the

5.50% 17 insomnia, following side

headache effects while using

1.60% 5 Rash, redness NSAIDs?

69.10% 215 Non

5.50% 7 Before meals
11. When do you

0,
76.20% 237 After meals take NSAIDs?
Timing doesn't
0,

18.30% 57 matter

12.50% 38 <8 hours
12. Interval

0,

76.80% 238 8 hours between doses:

10.60% 33 >8 hours

42.40% 131 | Yes 13. Do you think
that NSAIDs are

57.60% 178 | No safe?

22.70% 70 Yes 14. Do you know
the side effects of

77.30% 239 No NSAIDs?

62.60% 194 Yes 15. Do you use
these medicines
without consulting

87.40% 115 No a doctor or a
pharmacist?

0 0 Alcohol

8.40% 26 Coffee 16. Are you using

9.70% 30 Tea these medicines in

7.50% 23 Other drugs combination with?

74.40% 229 Never

230% 7 As prescribed by _

the doctor 17. Tell us which

18.50% 56 Paracetamol medication(s) are

15.10% 46| Antibiotics anti-inflammatory?.

64.10% 197 NSAIDs

36.60% 71 Ibuprofen

12.20% 24 Ketoprofen )

25.30% 49 Diclofenac 18. What s the
6.20% 15 Etoricoxib NSAID considered
12% 23 Mefenamic acid as the first choice

for you?

6.10% 12 Plant extracts

1.60% 3 Other drugs

IV. DISCUSSION

NSAIDs inhibit the inflammatory process, relieve pain,
and reduce fever, by inhibiting COX enzymes in a reversible
or irreversible mechanism [3]-[5]. They may be selective,
inhibiting COX-2, or non-selective, inhibiting both COX-1
and COX-2. NSAIDs are considered one of the most
widespread drugs used among students, which prompted us
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to shed light on adherence to their specific doses, knowledge
of their side effects, and the necessity of distinguishing them
from others, by presenting a questionnaire to assess the extent
of consumption and awareness of NSAIDs among
undergraduates students in Syria.

These medications are commonly used, due to their
antipyretic,  anti-inflammatory,  and  pain-relieving
effectiveness [6]-[9]. In addition to these important and
diverse uses, one of the factors that contributed to making it
popular is that NSAIDs are available over the counter in
various pharmaceutical forms. It was noted a high level of
consumption of NSAIDs among undergraduate students.
Ibuprofen is one of the most commonly used medications as a
first choice among students, followed by diclofenac, then
ketofen and mefenamic acid, and to a lesser extent etoricoxib
and other medications. Tablets and capsules were the most
dosage forms of NSAIDs used among participants.
Awareness about these medications plays an important role
in achieving the desired benefit and reducing side effects as
much as possible. The dosage varies from one person to
another for various reasons, such as the severity of
inflammation and pain. In addition to the importance of
knowing the correct timing for taking it, it is often taken with
an interval between doses of about 8 hours, after food, to
mitigate its gastrointestinal side effects. Most participants
stated that they took these medications after food and every 8
hours. Although different types of these medications are
available without a prescription, they must be used under the
supervision of a doctor or pharmacist, as they are not
considered safe enough. In addition, most of them exhibit a
group of side effects that may be neglected due to their low
probability of occurrence, such as gastrointestinal disorders
(nausea, vomiting, peptic ulcers,...), renal disorders, and
cardiovascular disorders. More than half of the participants
reported that these medications were not safe. However, most
have not experienced any side effects from taking these
medications. Some of the participants considered antibiotics
as an example of NSAIDs. This constitutes a danger and is
directed to increasing attention to the issue of awareness
about NSAIDs and clarifying the importance of the role of
the doctor and pharmacist.

NSAID consumption and awareness were compared
between medical and nonmedical undergraduate students
who participated in the survey (Table-Il). The knowledge
about these medications differs between medical and
non-medical college students. The medical students were
aware of the non-safety of NSAIDs, their side effects, and
taking them after meals and under prescription. In addition,
the non-medical surveyed in this study thought that
paracetamol and antibiotics are anti-inflammatory drugs.

Table-111: Comparison of NSAID Consumption and
Awareness Among Participants

Comparison Practice and
Non-Medical Medical Awareness
p-value College College about
Student Student NSAIDs
Usage of
0, 0,
1.03 95 %(214) 959%(80) NSAIDs
c}\c"‘,’\5(;'u=.nc|_=s‘_.e
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Dosage form of NSAIDs REFERENCES
0.37 94% (211) 93% (78) C-I;?)Zluﬁtss&of 1. Laveti D, Kumar M, Hemalatha R, Sistla R, Naidu VG, Talla V,
Creams & Verma V, Kaur N, Nagpal R. Anti-inflammatory treatments for
0.86 16% (36) 17% (15) S A chronic diseases: a review. Inflamm Allergy Drug Targets. 2013
The usage oTNSAIDS o Pips 40 /10,21 74116716261 11310009005
- ps://doi.org/10.
Ll AR || Tl Anfilgem'c 2. Mahesh G, Anil Kumar K, Reddanna P. Overview on the Discovery
0.001 30% (161) 12% (10) Antipyretic and Development of Anti-Inflammatory Drugs: Should the Focus Be
For on Synthesis or Degradation of PGE2?.J Inflamm Res.
0.71 60.8% (161) | 59.5% (10) | inflammation 2021;14:253-263. Published 2021 Feb 3. doi: 10.2147/JIR.S278514.
treatment https://doi.org/10.2147/JIR.S278514
Number of times of usage of NSAIDs per month 3. Bacchi S, Palumbo P, Sponta A, Coppolino MF. Clinical
Less than 2 pharmacology of non-steroidal anti-inflammatory drugs: a review.
By oAb () 2 ) times Antiinflamm Antiallergy Agents Med Chem. 2012;11(1):52-64.
Between 2 doi: 10.2174/187152312803476255.
049 | 648%(146) | 69%(58) | o110 times https://doi.org/10.2174/187152312803476255
Between 10 4. Wongrakpanich S, Wongrakpanich A, Melhado K, Rangaswami J. A
0.075 9.7% (22) 3.5% (3) and 20 times Comprehensive Review of Non-Steroidal Anti-Inflammatory Drug
per month Use in The Elderly. Aging Dis. 2018 Feb 1;9(1):143-150. doi:
Suffering side effects of NSAIDs 10.14336/AD.2017.0306. Doi: 10.14336/AD.2017.0306.
Nausea, https://doi.org/10.14336/AD.2017.0306
0.53 26.2% (59) 29.7% (25) vomiting, 5. Dinarello CA. Anti-inflammatory Agents: Present and Future. Cell.
Taking NSAIDs with meals 5 l&ttpsr:{/d(?]i.or(}}A/l(t)'.%OflIG/i.celIt.2010.22.043 hat 0 CMAJ
0.102 3.1% (7 0%(0 Before meals . ars - Anti-inflammatory drugs: what is safe?. .
<0.00001 68% (£(34)) 100% ((1)53) After meals 2006;175(5):449-451. doi: 10.1503/cmaj.060881.
: 22 https://doi.org/10.1503/cmaj.060881
<0.00001 | 25.3% (22) 0% (0) Timing 7. Cavkaytar O, du Toit G, Caimmi D. Characteristics of
_ doesn't matter NSAID-induced hypersensitivity reactions in childhood. Pediatr
The interval between doses Allergy Immunol. 2019 Feb;30(1):25-35. doi: 10.1111/pai.12980
<0.00001 | 17% (38) 0%(0) <8 hours https://doi.org/10.1111/pai.12980
<0.00001 | 70.2% (158) 95.2%(80) 8 hours 8. Al-Azayzih A, Al-Azzam Sl, Alzoubi KH, Jarab AS, Kharaba Z,
0.0035 7.5% (17) 19%(16) >8 hours Al-Rifai RH, Alnajjar MS. Nonsteroidal Anti-inflammatory Drugs
NSAIDs are safe Utilization Patterns and Risk of Adverse Events due to Drug-Drug
0 0 Interactions among Elderly Patients: A Study from Jordan. Saudi
:888881 5481'28&((19341)) 1000$0(?8) ) ;\(E)S Pharm J. 2020 Apr;28(4):504-508. doi: 10.1016/j.jsps.2020.03.001.
- - - https://doi.org/10.1016/j.jsps.2020.03.001
Knowledge about the side effects of NSAIDs 9. Brennan R, Wazaify M, Shawabkeh H, Boardley I, McVeigh J, Van
<0.00001 0.8% (3) 79%(67) Yes Hout MC. A Scoping Review of Non-Medical and Extra-Medical Use
<0.00001 | 99.2% (222) | 21%(17) NO of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs). Drug Saf.
Usage of NSAIDs without consulting a doctor or a 2021;44(9):917-928. doi: 10.1007/540264-021-01085-9.
pharmacist https://doi.org/10.1007/s40264-021-01085-9
0.548 59.5% (134) | 71.40%(60) Yes 10. Machkogr A, Thallaj NK, Benhamou L, Lachkar M, Mandon
sul Lo L Ll b 01 0/ 10.10021em 200600276
Combination of taking NSAIDs with other drinks 11.  Thallaj, N., Machkour, A., Mandon, D., Welter, R., New. J. Chem.,
<0.00001 [ 66.22% (149) | 95.2%(80) |  Never 2005, 29, 1555 — 1558. https://doi.org/10.1039/b512108f
The following medication(s) are anti-inflammatory 12.  Thallaj NK, Rotthaus O, Benhamou L, Humbert N, Elhabiri M,
<0.00001 24.8% (56) 0%(0) Paracetamol Lachkar M, Welter R, Albrecht-Gary AM, Mandon D. Chemistry.
<0.00001 | 20.4% (46) 0%(0) Antibiotics 2008;14(22):6742-53.P6745-6746-6747..
<0.00001 50% (113) 100%(84) NSAIDs httDS://dOl.OI’Cl/lO.1902/Chem.200701967 )
The first choice of NSAIDs 13. Wane A, Thallaj NK, Mandon D. Chemistry. 2009 Oct
0.84 22.7% (51) 23.8%(20) Ibuprofen 12;15.(40).:10593—602. P10594-10595-10595.
0.56 15.11% (34) | 17.8%(15) Diclofenac https://doi.org/10.1002/chem.200901350
14.  Thallaj NK, Orain PY, Thibon A, Sandroni M, Welter R, Mandon D.
Inorg Chem. 2014 Aug 4;53(15):7824-36. P7826-7827-7828.
V. CONCLUSION https://doi.org/10.1021/ic500096h
15. N. K. Thallaj, J. Przybilla, R. Welter and D. Mandon, J. Am. Chem.

Soc. 2008, 130, 2414-2415. https://doi.org/10.1021/ja710560g
16. Thallaj NK, Mandon D, White KA, Eur. J. of Inorg. Chem., 2007,
44-47. https://doi.org/10.1002/ejic.200600789
Abbood A, Herrenknecht C, Proczek G, Descroix S, Rodrigo J,
Taverna M, Smadja C. Hexylacrylate-based mixed-mode monolith, a
stationary phase for the nano-HPLC separation of structurally related
enkephalins. Anal Bioanal Chem. 2011 Apr;400(2):459-68. doi:
10.1007/s00216-011-4762-4.
https://doi.org/10.1007/s00216-011-4762-4
18. Thallaj N. International journal of applied chemistry and biological
sciences 2021, 2 (4), 65-77.

Syrian undergraduate students present a high consumption
of NSAIDs, especially for the treatment of pain. They have a
good understanding of these medications. However, they (7
need to obtain more information about these OTC drugs
concerning their dose, side effects, and efficacy.
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