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Abstract:

Nonsteroidal anti-inflammatory drugs (NSAIDs) are crucial in dental therapy, as they effectively control pain
and inflammation following dental operations. Nevertheless, there is a dearth of study on the understanding of
Yemeni dentists regarding the prescription of NSAIDs in their daily practice. This study aimed to address this
knowledge gap by evaluating these parameters among dentists from Yemen. A cross-sectional survey was done
between February and March 2023, with 123 Yemeni dentists recruited. Information was gathered from dentists
working in either the private or public sectors in Aden and Taiz governorates, Yemen. Participants filled out an
internet-based questionnaire using Google Forms which consisted of 12-items that evaluated their knowledge of
the indications, contraindications, and side effects of NSAIDs in the field of dentistry. The data was examined
using SPSS software, specifically version 26. The study recruited 123 participants, the majority were males
(56.1%), young individuals (60.9%), with less than five years of professional experience (66.6%), and employed
in private clinics (64.2%) with a low number of dental procedures performed on a weekly basis. Based on our
results, NSAIDs were often given for dental pain after surgery (97.6%), tooth removal (83.7%), and
periodontitis (71.5%). The majority of prescriptions had a duration of 5 to 10 days, accounting for 60.1% of
cases. In addition, only 10.6% of dentists disclosed probable adverse effects to their patients. Even among
patients who experienced negative effects, almost 50% reported merely gastrointestinal problems.
Approximately 71.5% of dentists demonstrated a lack of understanding on the appropriate dosage of NSAIDs
for children and pregnant women. This study revealed a concerning deficiency of knowledge among dentists on
the appropriate dosage of NSAIDs among pregnant women and children. Although NSAID prescriptions were
effective for addressing various types of dental pain, there was a significant deficiency in communicating the
potential side effects. These findings emphasize the immediate necessity for educational programs for dental
students and practicing dentists might enhance their understanding of evidence-based NSAID therapy.
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Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used in global pharmacotherapy because they
provide important advantages in alleviating pain, reducing fever, and combating inflammation [1]. The
extensive utilization of these products is evident in a significant market valued at $15.58 billion in 2019 and
projected to reach $24.35 billion by 2027 [2].

NSAIDs such as ibuprofen and aspirin are widely available over-the-counter (OTC) in approximately all
countries, due to their safety and efficacy [3]. However, many types of NSAIDs are available in the market as an
OTC and others available as prescriptions such as diclofenac, mefenamic acid, and naproxen which can be
distinguished between them only by the high potential side effects [3].
To ensure the proper safety, and to avoid the potential adverse effects, all NSAIDs prescribers should follow the
recommended guidelines [4]. The misuse of NSAIDs can result in majority of side effects e.g. peptic ulcers, GIT
bleeding, hepatotoxicity, nephrotoxicity, and in severe overdose cardio toxicity [5, 6]. These adverse issues not
only jeopardize individual healthcare professionals but also strain healthcare resources too.

The mechanism of NSAIDs is by blocking cyclooxygenase (COX) enzymes, which prevent the production of
prostaglandins which then bloc both inflammation and pain [7]. Nowadays healthcare professionals prefer to
prescribe new generation of NSAIDs called selective COX-2 inhibitors (COXIBs) e.g. celecoxib which only
bloc only COX-2 enzymes to avoid Gl side effects. However, the fact that some COXIBs have been taken off
the market because of their role in the risk of the heart which has limited their use [8]. Aside from Gl issues,
NSAIDs can impact negatively many other organs, e.g. liver, cardiovascular system, kidney, inducing various
other adverse effects [9].

Dentists often recommend NSAIDs to alleviate mild to moderate pain, especially after dental operations. This
requires careful evaluation of patient-specific characteristics and possible adverse effects [10, 11]. Although
there has been much international study on the knowledge and prescribing practices of NSAIDs in the field of
dentistry, there are still limitations in certain countries, such as Yemen [12, 13].

Previous published research in some neighboring countries such as Saudia Arabia and Egypt have addressed the
potential knowledge deficiencies among dental students, raising concerns about practicing dentists as well [14,
15]. This study aims to evaluate the knowledge and practice of Yemeni dentists regarding the prescribing and
practice of NSAID, aiming to improve education and ensure optimal patient care while minimising
complications associated with NSAID use.

Methods
Study design and setting

The author used a self-administered survey to enroll licensed dentists practicing in both private and public
clinics in two Yemeni cities (Aden and Taiz) from February to March 2023. Only dental practitioners who were
currently practicing, gave their consent for this study and did not include participants who were retired or not
working in a hospital or clinical setting at the time of the study were included.
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Data sampling

In order to sample data, the researcher recruited dentists with valid email addresses who had agreed to
participate using Google Forms. For calculating minimum sample size, Raosoft online software was used taking
into account 5% margin of error, 95% confidence interval, estimated population size of 500 dentists and
expected response rate of 40%. This approach was aimed at ensuring diverse representativeness as well as
optimizing response potential. At the end, there were 123 participants.

Data Collection Procedure

The paper-based questionnaire was distributed either face to face or via internet depending on participant’s
working environments where they would receive either link through email or whatsapp application. All dentists
whether on line or. From February to March 2023, every dentist had been requested to give their feedback on
the internet as well as through papers given at their clinics during the operating time. The writer asked all his
respondents to return the forms in three weeks after they were filled. To ensure maximum response rates, the
researcher sent reminders to non-respondents after two weeks. It takes about 15-20 minutes to complete the
survey. This is an anonymous electronic survey conducted through Google Forms. Accompanied with the link
of the survey was a consent form that explicitly explained the objectives of the study and ensured
confidentiality. The questions are divided into two parts. The first part inquired simple demographic data about
the dentist like; age, sex, years in service and location of practice clinics. The second section investigates
knowledge and comprehension levels amongst practitioners regarding NSAIDs using multiple-choice questions
only. Questions probed their understanding for correct use of NSAIDs such as situations where they are suitable,
proper dosage, potential harmful effects and interactions any other medication.

Ethical Approval

All subjects signed the informed consent document before their participation in the study. The research followed
ethical principles and Helsinki Declaration. Ethics approval number MEC No (MEC /AD017) was granted by
University of Science and Technology — Aden — Yemen).

Data Analysis

The collected data undergoes a comprehensive analysis process using SPSS version 26. We used descriptive
statistics to summarise the demographic information. We reported the proportion of correct answers to each
question in the knowledge section. We also examined attitudes using frequency analysis and measures of central
tendency.

Development and Validation

The study utilised a validated 12-item questionnaire originally developed and verified in a Qatari study [17] to
assess dentists' knowledge, practices, and perspectives on NSAID use. We modified and translated this item into
Avrabic, resulting in a final version that included two sections:

1. Demographics

Gender

Age

Location

Years of professional experience

2. Knowledge of NSAID Adverse Effects
This section assessed dentists' understanding of the potential adverse effects of NSAID use. It also examined the
current practices of dentists when prescribing NSAIDs, including

e Frequency of NSAID prescriptions
e Indications for an NSAID prescription
e The patient's experience with NSAID side effects
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Data Analysis

Frequency of NSAID prescriptions
1. How many dental procedures do you perform each week that typically require NSAID prescriptions?
The responses ranged from approximately five procedures to more than five.

Duration of NSAID Prescriptions
2. For what average duration (in days) do you typically prescribe NSAIDs following dental procedures?

NSAID Selection for Pain Intensity
3a. For mild dental pain, which NSAIDs do you most commonly prescribe? (Select all that apply.)
e 3) Ibuprofen b) Ketoprofen c) Aspirin d) Diclofenac e) Paracetamol f) Ketorolac g) Piroxicam,
Meloxicam

3b. For moderate dental pain, which NSAIDs do you most commonly prescribe? (Select all that apply)
e a) Ibuprofen b) Ketoprofen c) Aspirin d) Diclofenac e) Paracetamol f) Ketorolac g) Piroxicam,
Meloxicam

3c. For severe dental pain, which NSAIDs do you most commonly prescribe? (Select all that apply)

e a) lIbuprofen + Ketoprofen b) Aspirin ¢) Tramadol d) Diclofenac + Tramadol e) Paracetamol
+Tramadol f) Naproxen g) Piroxicam, Meloxicam + Tramadol

Comparison with Overall Prescribing Patterns
4. Considering all dental procedures, which NSAIDs have you prescribed most frequently during the past
year? (Select all that apply)
o a) Ibuprofen b) Ketoprofen c) Aspirin d) Diclofenac e) Paracetamol f) Ketorolac g) Piroxicam,
Meloxicam

Formulation Preference
5. Do you typically prescribe NSAIDs in oral, topical, or intravenous formulations? (Select one)
o a)Oral
o b) Topical
o ¢) Intravenous

Switching NSAIDs for Side Effects

6. Do you ever switch patients from one NSAID to another due to side effects? (Yes/No)
o If so, how often does it happen? (Select one)
o i) Rarely
o i) Occasionally
o iii) Frequently

Prescribing for Special Populations
7. For pregnant women requiring dental procedures, which NSAID (if any) do you typically prescribe?
o a) Ibuprofen b) Ketoprofen c) Aspirin d) Diclofenac e) Paracetamol f) Ketorolac g) Piroxicam,
Meloxicam
o h) None
8. For paediatric patients requiring dental procedures, which NSAID (if any) do you typically prescribe?
o a) Ibuprofen b) Ketoprofen c) Aspirin d) Diclofenac e) Paracetamol f) Ketorolac g) Piroxicam,
Meloxicam
o h) None

Confirmation of Adverse Effects

9. Have any of your patients reported experiencing adverse effects as a result of NSAID treatment?
(YYes/No)
10. Based on clinical practice, what are the most frequent side effects associated with NSAID use?

4| Libyan Journal of Medical and Applied Sciences LIMAS)



a) GIT b) Ringing in the ears c) indigestion d) Dizziness e) high blood pressure f) headache g)
salt and fluid retention

Results

A total of 123 Yemeni dentists participated in the study. The majority were adults under 30 years old (75,
60.9%), with females slightly outhumbering males (54 females, 43.9% vs. 69 males, 56.1%). Most dentists
worked in private settings (64.2%) and had less than 5 years of experience (66.6%).

Table 1. Demographic Distribution of Participants (n = 123).

Variables N (%)
< 30 years 75 (60.9%)
Age group > 30 years 48 (39.1%)
Female 69 (56.1%)
Gender Male 54 (43.9%)
<5 years 82 (66.6%)
Year of Practice > 5 years 41 (33.3%)
Private 44 (35.8%)
Working Area Public 79 (64.2%)

NSAID Prescribing Practices and Knowledge Deficits:

Patient Education:
e The majority of dentists, 82/123 (66.6%), reported performing less than five dental procedures per
week.
e  Most of the dentists, 75/123 (60.1%), reported prescribing NSAIDs for 5-10 days.
e The most common reasons for prescribing NSAIDs were post-surgical pain (120/123, 97.6%), tooth
extraction (103/123, 83.7%), and periodontitis (88/123, 71.5%).

Prescribing Patterns:

o |buprofen 99/123 (80.5%), diclofenac 42/123 (30.1%), and paracetamol 40/123 (32.5%) were the most
frequently prescribed medications.

e Among patients with mild pain, ibuprofen was the most commonly prescribed NSAID (99/123,
80.5%), followed by paracetamol (52/123, 42.2%). For moderate pain, ibuprofen remained the most
frequent NSAID prescription (55/123, 44.7%), followed by diclofenac (42/123, 30.1%). In cases of
severe pain, the most commonly prescribed medications were the combination of tramadol and
paracetamol (36/123, 29.3%) and tramadol alone (35/123, 28.4%).

e The most common NSAID formulations prescribed were oral 120/123 (97.6%), followed by
intravenous 3/123 (2.4%), and no one 0/123 (0%) declared using topical forms.

Indications for NSAID Use:
e Common reasons for prescribing NSAIDs included tooth extraction, implant surgery, pain
management, periodontitis, and dental infections.

Knowledge Gaps:
e A significant portion of dentists reported that 35/123 (28.5%) were aware of the correct dose for
children and pregnant women.
o Interestingly, the group that informed patients about NSAIDs, 22 out of 35 (62.9%), demonstrated
lower knowledge regarding the following:
o  Specific side effects
o Maximum daily doses for adults and children

Knowledge Highlights:
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e Only 13/123 (10.6%) of the participants informed dentists about NSAIDs' side effects.
o Slightly more than half (7/13) (53.9%) of participants correctly identified the gastrointestinal side

effects of NSAIDs.

Experience and Switching Practices:

o  Fifty-three dentists (43.1%) reported switching NSAID prescriptions due to adverse effects within the

past two years.

Table 2: Knowledge and Practice regarding NSAIDs among dentists (n = 123).

Items Option 1 Option 2 ‘ Option 3 | Option 4
1. How many dental procedures do you perform | <5 > 5 procedures
each week that typically require NSAID procedures 41 (32.6%)
prescriptions? (Select one) 82 (66.6%)
2. For what reason you prescribe NSAIDs? Tooth Implant Pain management
(Select all that apply) extraction surgery 90 120 (97.6%)
103 (83.7%) | (73.1%)

Periodontitis

Dental infections

Post-surgical pain

88 (71.5%) 65 (52.4%) 120 (97.6%)
3. For what average duration (in days) do you 5 days 5-10 days > 10 days
typically prescribe NSAIDs following dental 35 (28.5%) 75 (60.1%) | 13 (10.4%)
procedures? (Select one)
4a. For mild dental pain, which NSAIDs do you | a) Ibuprofen b) c) Aspirin | d)
most commonly prescribe? (Select all that apply) | 99 (80.5%) Ketoprofen | 10 (8.1%) | Diclofenac
35 (28.5%) 29
(23.5%)
e)Paracetamol | f) Naproxen | g) Piroxicam,
52 (42.2%) 6 (4.9%) Meloxicam 10 (8.1%)
4b. For moderate dental pain, which NSAIDs do | a) Ibuprofen b) c) Aspirin | d)
you most commonly prescribe? (Select all that 55 (44.7%) Ketoprofen | 10 (8.1%) | Diclofenac
apply) 15 (12.2%) 42
(30.1%)
e) f) Naproxen | g) Piroxicam,
Paracetamol 15 (12.2%) Meloxicam 17 (13.8%)
40 (32.5%)
4c. For severe dental pain, which NSAIDs do you | @) lbuprofen | b) Tramadol | c) Aspirin | d)
most commonly prescribe? (Select all that apply) | + Ketoprofen | 35 (28.4%) | 8 (6.5%) Diclofenac
(Select all that apply) 28 (22.7%) +
Tramadol
10 (8.1%)
e) Tramadol f) Naproxen | g) Piroxicam,
+ 18 (14.6%) Meloxicam + Tramadol
Paracetamol 3 (2.4%)
36 (29.3%)
5. Considering all dental procedures, which a) Ibuprofen b) c) Aspirin | d)
NSAIDs have you prescribed most frequently 88 (71.5%) Ketoprofen | 52 Diclofenac
during the past year? (Select all that apply) 65 (52.8%) (42.2%) 72
(58.5%)
e)Paracetamol | f) Naproxen | g) Piroxicam,
101(82.1%) 43 (34.9%) | Meloxicam 32 (26%)
6. Do you typically prescribe NSAIDs in oral, a) Oral b) Topical c) Intravenous
topical, or intravenous formulations? (Select 120 (97.6%) 0 (0%) 3 (2.4%)
one)
7. Do you ever switch patients from one NSAID a) Yes 53 b) No 70 (56.9%)
to another due to side effects? (43.1%)
o If yes, how often does this i) Rarely i) iii) Frequently
occur? (Select one) 60 (48.8%) Occasionally | 28 (22.8%)
35 (28.5%)
8. For pregnant women requiring dental a) Ibuprofen b) c) Aspirin | d)
procedures, which NSAID (if any) do you 55 (44.7%) Ketoprofen | 36 Diclofenac
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typically prescribe? (Select all that apply) 28 (22.7%) | (29.3%) | 32 (26%)
e)Paracetamol | f) Naproxen | g) Piroxicam,
30 (24.4%) 22 (17.9%) Meloxicam
12 (9.8%)
9. For pediatrics requiring dental procedures, a) Ibuprofen b) c) Aspirin | d)
which NSAID (if any) do you typically 52 (42.3%) Ketoprofen | 0 (0%) Diclofenac
prescribe? (Select all that apply) 10 (8.1%) 18
(14.6%)
e)Paracetamol | f) Naproxen | g) Piroxicam,
88 (71.5%) 22 17.9%) Meloxicam 9 (7.3%)
10. Have any of your patients reported a) Yes b) No
experiencing adverse effects associated with 13 (10.6%) 110 (89.4%)
NSAID treatment? (Select one)
11. Based on clinical practice, what are the most | a) GIT b) Dizziness | c) d) Ringing
frequent side effects associated with NSAID use? | 7/13 (53.9%) | 2/13 indigestion | in the ears
(Select all that apply) (15.3%) 5/13 1/13
(38.7%) (7.6%)
e) high blood | f) Headache | g) salt & water retention
pressure 5/13 0 (0%)
0 (0%) (15.3%)
12. Are you aware about the side effects, a) Yes b) No
mechanism of action, indications for use, and 35 (28.5%) 88 (71.5%)
maximum daily doses of NSAIDs for pregnant
women and children?
13. Do you inform your patients about the side a) Yes b) No
effects for NSAIDs and how to avoid them? 22/ 35 13/35 (37.1%)
(62.9%)

Discussion

The results of this setting highlighted a good understanding that dentist practically used and prescribed NSAIDs
more effectively in dental care after dental surgery few times weekly. Our data confirms Finsen et al. [18], who
found that dentists provide less weekly treatments. This implies a transition to specialization or part-time
dentistry. This trend may be influenced by financial concerns, career stage, or work-life balance. As
orthodontics and oral surgery become more prevalent, dentists who specialize in these fields may perform less
conventional dental procedures.

Our data indicated that most of the dentists prefer to prescribe NSAIDs for about 5-10 days. This finding aligns
with the recommendation of the guideline in the treatment of pain following dental surgery [19]. According to
the guideline the recommendation proved that one week is a suitable duration for removing the pain and
decrease side effects too. The prevalence of ibuprofen as the most often prescribed NSAID validates the
patterns identified in other studies. The widespread availability and proven effectiveness of this treatment in
controlling oral pain are probable factors contributing to its popularity (e.g., Myers et al., [20]; American oral
Association, [21]). Nonetheless, the excessive dependence on oral formulations needs more investigation into
the potential benefits of other formulations, depending on the unique clinical circumstance. Intravenous
nonsteroidal anti-inflammatory medicines (NSAIDs) may offer hastened pain relief for severe cases or those
suffering trouble swallowing; however, topical NSAIDs applied directly to the affected location may lessen
systemic side effects for localized pain or inflammation.

The findings of this study showed that dentists utilised NSAIDs to treat mild to moderate pain. These findings
are consistent with earlier published research (Myers et al. [20] and the American Dental Association [21]),
which indicated the use of NSAIDs depending on the level of pain. Ibuprofen reigns supreme for mild and
moderate pain, followed by paracetamol and diclofenac. When pain grows more severe, the use of tramadol and
paracetamol together, or tramadol alone, becomes more noticeable, in line with the findings of Ali et al. [22] for
severe pain after surgery. But there are differences with studies by Pipalia et al. [23], who say that diclofenac
might work just as well as ibuprofen for moderate pain, which could be because of differences in cost or
location. Ibuprofen's prevalence is most likely due to its ease of use over the counter and documented
effectiveness. Lower diclofenac use may indicate concerns about adverse effects or physician choice. The great
incidence of tramadol for severe pain underlines its efficacy, but its dependency risk warrants care.

We discovered a substantial knowledge gap in NSAID dose for children and pregnant women. A large
percentage of dentists (71.5%) lacked understanding in this field. This is consistent with studies by Pandey et al.
[24] and Hoxha et al. [17], who found a lack of knowledge of NSAID usage in pregnant women. Targeted
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educational interventions are required to ensure safe and effective dosage for these patient groups. Paediatric
dosage requires careful consideration of age, weight, and unique health concerns, whilst pregnancy
considerations include possible dangers to the growing baby.

The discovery that dentists who briefed patients about NSAIDs knew less about particular side effects and
maximum dosages shows a possible gap between awareness and depth of knowledge. This supports the results
of Hoxha et al. [17]. Dentists may be aware of the need of patient education, but often lack detailed
understanding of side effects and dose guidelines. Training in excellent communication skills for sharing
possible side effects with patients in a clear and simple way is essential.

Only a meagre 10.6% of participants disclosed the adverse effects of NSAIDs to their dentists, and a little 50%
accurately identified gastrointestinal issues. This underscores the need of improving communication in two
specific domains: the dialogue between dentists and patients, and the educational materials provided to patients.
Dentists should prioritise the discussion of potential adverse effects with patients, ensuring that they understand
the risks and are equipped to handle them. Providing patients with concise and instructive pamphlets or online
resources on NSAIDs and their negative consequences might enhance their ability to make informed decisions
about their prescriptions.

Within the last two years, more than half of dentists have reported changing their NSAID prescriptions due to
adverse consequences. This result was lower than in earlier research [25], which showed that 37% of dentists
switched NSAIDs owing to therapeutic effectiveness or probable adverse effects. This disparity suggests
possible problems with underestimating of side effects or treatment measures. Dentists may be unaware of the
possible adverse effects of NSAIDs, or they may fail to accurately analyse their patients' risk factors. Further
information on techniques to control NSAID side effects, such as taking the lowest effective dosage or
evaluating other drugs, may be useful.

Conclusion

This research revealed that dentists, although informing patients about NSAIDs, lacked awareness of particular
adverse effects and proper dose for susceptible groups. The study also revealed poor patient communication
about possible side effects. These results need a multifaceted approach, including focused teaching programmes
for dentists on safe dosage and communication skills, as well as the creation of simple patient information
materials. Future studies should investigate the impact of low operation volume, analyse prescription patterns
based on dental specialisation or patient demographics, and explore dentist-patient communication about the
detrimental effects of NSAIDs. To enhance patient care and results, it is crucial to rectify these deficiencies in
understanding and address communication challenges associated with the use of dental NSAIDs. In order to
comprehensively comprehend the use of NSAIDs in various healthcare settings and their impact on public
health, it is essential for future study to investigate the knowledge and behaviours of other healthcare
professionals.

Limitations and Future Research

Enhancing this study might be possible by obtaining information on the distinct areas of expertise of the dentists
involved and their distribution based on the type of practice they are associated with (private practice or clinic).
Subsequent studies could investigate the factors contributing to the low number of procedures performed and
further analyze the differences in the prescription patterns of NSAIDs based on the dentist's specialization or the
demographic characteristics of the patients. Moreover, doing research to explore the precise factors that
contribute to dentists' decision not to disclose adverse effects to patients, together with the kind of the
information conveyed, would be highly beneficial. In addition, the limited sample size of 123 participants
restricts the capacity to generalize the findings. Future research might investigate these patterns' sources and the
cost-effectiveness of analgesics for specific pain conditions.

Recommendation

Future research could involve conducting in-depth interviews with dentists to examine the rationale behind their
prescription patterns and identify potential barriers to obtaining optimal usage of NSAIDs. Moreover,
conducting a study on patient outcomes associated with the administration of NSAID drugs in dental facilities in
Yemen may provide valuable insights into the effectiveness and safety of current methods.
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