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ABSTRACT 
 

Introduction: Diclofenac was identified by the Pharmacovigilance Risk Assessment Committee of 
the European Medicines Agency as a high-risk NSAID in terms of its effects on the heart and 
circulation when administered systemically, i.e. capsules, tablets or injections. 
Objective: To evaluate the knowledge and awareness about over the counter analgesic 
medication (Diclofenac) among people living in northern border region – Saudi Arabia.  
Methodology: Self-administered cross-sectional study conducted during a period of two months 
(October and November 2023) on random sample of 430 Saudi people living in the Northern 
Border Region. The data was analyzed by Microsoft excel program by means of Descriptive 
statistics.  
Results: Toothache and headache were the most worried pain among participants (32%) and 
(31%) respectively, majority (72%) of participants buy OTC medication for pain from community 
pharmacy on the advice of pharmacist. Small percentage (20%) thought that medications 
containing diclofenac have very few side effects, 76% didn’t know any side effect of diclofenac, 
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47% didn’t know that diclofenac in high dose has adverse effects on kidney, 71% didn’t know that 
diclofenac cause gastrointestinal adverse effects. About one fifth of participants (21%) didn’t know 
the maximum dose of diclofenac when they use it, tablet is the preferred dosage form of diclofenac 
(27%) followed by granules (16%), dosage of 100 mg is the most frequently used (36%) followed 
by 50 mg (16%).   
Conclusion:  Saudi people’s knowledge about diclofenac as one member of non-steroidal anti-
inflammatory drugs was insufficient. Knowledge about related adverse effects of diclofenac was 
lacked which exposes to misusage that may carry accidents and severe side effects especially 
among high-risk population.   

 
Keywords: Diclofenac; pharmacovigilance risk; analgesic medication. 
 

ABBREVIATIONS 
 
NSAIDs:  Non-steroidal anti-inflammatory drugs  
ACP:       American College of Physicians   
ACR:      American College of Rheumatology   

COX:     Cyclooxygenase  
FDA:     Food and drug administration  
GI:        Gastrointestinal  
IASP:   International Association for the Study of Pain  
OA:      Osteoarthritis    
OTC:   Over-the-counter  
RA:     Rheumatoid arthritis  
U.S.:   United States  
 

1. INTRODUCTION  
 
“Pain is a common condition and has a 
significant influence on the quality of life” [1,2,3]. 
It was defined by the International Association for 
the Study of Pain (IASP) as “an unpleasant 
sensory and emotional experience associated 
with actual or potential tissue damage, or 
described in terms of such damage” [4]. 
 
“Analgesics, commonly known as painkillers, are 
substances which work in various ways to relieve 
different types of pain experienced in the body” 
[5]. “Non-prescription over-the-counter (OTC) 
analgesics are widely used by patients to 
control aches, pain, and fever” [6,7]. Over-the-
counter (OTC) (non-prescribed) analgesics that 
are generally used by the public are 
paracetamol, weak opioids such as codeine, and 
non-steroidal anti-inflammatory drugs (NSAIDs) 
such as ibuprofen, diclofenac and aspirin. 
 
“NSAIDs produce analgesic effects, reduce 
inflammation and are anti-pyrexial” [8]. “NSAIDs 
inhibit COX. There are two main isoforms of 
COX, COX-1 (expressed in most tissue and 
blood platelets and with a homeostatic role) and 
COX-2 (induced in inflammatory cells by 
cytokines)” [9]. “The inhibition of COX-1 and 
COX-2 by NSAIDs causes inhibition of the 
biosynthesis of prostaglandins. This produces 

the anti-inflammatory effect of NSAIDs with a 
decrease in vasodilatory prostaglandins. 
Prostaglandins are responsible for increasing the 
body’s core temperature set point during fever. 
NSAIDs reverse this effect by causing inhibition 
of prostaglandin production” [10]. “By contrast 
with the above beneficial effects, NSAIDs 
increase the risk of gastrointestinal mucosal 
damage by reducing COX-1-derived 
prostaglandin production. The amount of damage 
to the upper gastrointestinal depends on many 
factors, such as prior history of peptic ulcer and 
age” [11]. Hargreave et al. demonstrated that 
“age is closely associated with continuous 
analgesic use, which may explain why age can 
also have an effect on the prevalence of 
gastrointestinal damage due to analgesics” [12]. 
 

“Successful pharmacotherapy is largely 
dependent on patient adherence and a rational 
choice of drug. Information regarding the 
pharmacological properties of the drugs including 
instructions for use and warnings, as well as the 
indication and justification should be delivered to 
the patients effortlessly via education” [13,14]. 

 
“A readable and correct prescription does not 
guarantee appropriate use by the patient” 
[13,14]. Failure to provide such information may 
lead to poor compliance, [15,16] where physician 
as well as the pharmacist can play an important 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4576793/#b1-cm-88-128
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4576793/#b2-cm-88-128
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4576793/#b3-cm-88-128
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role in delivering the information in order to 
improve patient compliance. 
 

1.1 Rationale of the Study  
 
“The reason of high usage of analgesics was 
explained by an American study which revealed 
that public perceive analgesics as safe, effective 
and with fewer side effects” [17]. 

 
“Previous studies have indicated that self-
medication should be done under special 
caution. Even for OTC medications like 
diclofenac, most people are not familiar with the 
possible risks and should be advised by health 
professionals before side effects occur” [18]. 
“However, little is known about what people 
believe about mild analgesics, especially 
diclofenac, and whether these beliefs are 
associated with the way they use them” [18].  To 
our knowledge there are little studies evaluate 
knowledge about analgesic and their side effects 
in Saudi Arabia. 
 

1.2 Objective of the Study  
 
1.2.1 Primary objective 
 

To evaluate the knowledge and awareness about 
over the counter analgesic medication 
(Diclofenac) among people living in northern 
border region – Saudi Arabia. 
  
1.2.2 Secondary objective 
 

To evaluate Saudi people’s awareness about the 
diclofenac side effects 
To determine the most commonly used drug form 
and dose of diclofenac  
 

2. LITERATURE REVIEW  
 

“Non-steroidal anti-inflammatory drugs (NSAIDs), 
such as diclofenac, naproxen and ibuprofen, 
have analgesic/ antipyretic and anti-inflammatory 
properties across a wide range of dosing 
regimens. Various prescription-strength NSAIDs 
are effective for relief of chronic musculoskeletal 
pain and inflammation in conditions such as 
rheumatoid arthritis (RA) or osteoarthritis (OA). 
Lower, Over-The-Counter (OTC) doses of 
NSAIDs are effective for short-term (e.g., ≤10 
days) relief of minor aches and pains due to 
headache, toothache, backache, menstrual 
cramps, common cold, muscular aches, and 
arthritis. NSAIDs taken at OTC doses can also 
be effective at relieving painful episodes in 
patients with chronic diseases such as OA” [19].   

“NSAIDs are the most commonly used drugs in 
the United States (U.S.), with approximately 90 
million prescriptions being filled yearly, which 
account for about 5% of all prescriptions” [20]. “It 
is estimated that over-the-counter (OTC) NSAIDs 
are used 6 to 8 times more often than 
prescription NSAIDs” [21,22]. Most oral NSAIDs 
are now available as generics and are generally 
considered to be safe and effective.  
 
“Both oral and topical NSAIDs inhibit the 
cyclooxygenase-1 (COX-1) and cyclooxygenase-
2 (COX-2) enzymes that catalyze the synthesis 
of prostaglandins from arachidonic acid. These 
prostaglandins are partially responsible for the 
development of pain and inflammation 
associated with various medical conditions. 
COX-1 has a major role in maintaining normal 
gastric mucosa and influences kidney function. 
COX-2 activity is rapidly upregulated during 
inflammatory pain conditions and may be 
involved in the pathogenesis of some 
malignancies” [23-26]. 

 
“First pass metabolism may impact oral 
administration and has the potential for systemic 
adverse effects” [27]. “A route of administration 
that bypasses the systemic exposure would 
provide an alternative that consequently 
minimize adverse effects, allow for a  fewer 
administration, improve patient adherence, and 
serve as a substitute to conventional therapy. 
NSAIDs reduce swelling and ease inflammation 
that can cause pain” [27]. 
 
“NSAIDs are used for pain from different 
etiologies and commonly used to treat 
osteoarthritis. Oral and topical NSAIDs are 
among pharmacologic therapies recommended 
for osteoarthritis of the hand, knee, and hip by 
the 2012 American College of Rheumatology 
(ACR)” [28]. “The 2013 treatment guidelines from 
the American Association of Orthopedic 
Surgeons for the treatment of osteoarthritis of the 
knee do not specify a specific NSAID or route of 
administration for osteoarthritis symptoms” [29]. 
“If the risk of GI adverse events is increased, the 
topical route is preferred among other treatment 
strategies. Similarly, the American Academy of 
Orthopedic Surgeons clinical practice guidelines 
(2017) on the management of osteoarthritis of 
the hip note strong evidence to support NSAIDs 
to improve short-term pain, function, or both in 
patients with symptomatic osteoarthritis of the hip 
however, does not specify a specific NSAID” 
[30].  “The American College of Physicians (ACP) 
in an update to their former 2007 guidelines, 
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recommends nonpharmacological therapy (e.g., 
heat, massage, acupuncture, spinal 
manipulation) as first-line for acute/subacute low 
back pain lasting 12 weeks or more” [31]. For 
acute or subacute pain, NSAIDs or skeletal 
muscle relaxants may be used. For chronic pain 
(> 12 weeks), the first-line recommendation is 
non-drug therapy (e.g., exercise, multi-approach 
rehab, acupuncture, stress reduction); however, 
NSAIDs may be added if needed, followed by 
tramadol or duloxetine. If prior therapy fails and 
the potential benefits outweigh risks, opioids for 
chronic pain can be considered.  
 
“In addition, American College of Physicians 
published new guidelines for gout in 2016 
recommending corticosteroids, NSAIDs, and 
colchicine to treat patients with gout flare” [32]. 
Use of NSAIDs is based on high-quality evidence 
demonstrating their ability to reduce pain in this 
patient population. NSAIDs (including selective 
agents) have similar efficacy and have similar 
efficacy to corticosteroids. In addition, NSAIDs 
for prophylactic therapy can also reduce the risk 
for gout flare in patients starting urate-lowering 
therapy. 
 
“NSAIDs are associated with adverse effects 
including peptic ulcer disease, gastrointestinal 
(GI) bleeding, renal disease hypertension and 
edema. In addition, NSAIDs have been linked 
with an increased risk of myocardial infarction 
(MI) which is reflected in the boxed warning for 
all NSAIDs. In July 2015, the Food and Drug 
Administration (FDA) issued a Safety Alert 
strengthening the existing warning on the 
increased risk of heart attack and stroke risk 
associated with NSAIDs” [33]. “GI adverse effects 
induced by NSAIDs lead to significant morbidity 
and mortality. Ulcers are found by endoscopy in 
15% to 30% of patients who are using NSAIDs 
regularly, and the incidence of upper GI clinical 
events due to NSAIDs is 2.5% to 4.5%. In the 
U.S., GI side effects due to NSAIDs in patients 
with arthritis account for approximately 107,000 
hospitalizations and result in 16,500 deaths each 
year” [34].  
 
“Diclofenac was identified by the 
Pharmacovigilance Risk Assessment Committee 
of the European Medicines Agency as a high-risk 
NSAID in terms of its effects on the heart and 
circulation when administered systemically, i.e. 
capsules, tablets or injections” [35]. “Individual 
drugs carry differing degrees of risk within the 
larger group of NSAIDs. Naproxen and low-dose 
ibuprofen carry the lowest cardiovascular risk, 

while diclofenac, at available OTC doses, carries 
a higher risk” [36]. 

 

3. MATERIALS AND METHODS 
 

3.1 Study Design and Area  
 
This is a Cross-sectional study in Northern 
Border Region-Saudi-Arabia 

 
3.2 Sampling and Sample Size  
 
Random sample of 430 Saudi people. All data 
were processed and analyzed using Microsoft 
excel Statistical program by means of Descriptive 
statistics with representation by bar graph. 
  
3.2.1 Inclusion criteria 
 

• Age is > = 18 years  

• Saudi in nationality  

• Currently or previously used 
analgesic  

• Willing to respond to the study 
questionnaire 

  
3.2.2 Exclusion criteria 
 

• Incompletely answered 
questionnaires 

• Age is >18 years 

• Healthcare practitioners  
 

3.3 Data Collection Process and Duration 
  
The data was collected for two months (October 
and November 2023) using questionnaire. 
 

3.4 Data Collection Tool  
 

The data was collected by using closed ended 
self-administered questionnaire in Arabic 
language, the questionnaire designed through 
searching in related scientific references (e.g. 
pharmacology and pharmaceutic text books). 
 

The questionnaire included 5 parts 
 

• Demographic characteristics of 
Participants 

• Participants experiences about pain 
sensation  

• Attitude of participants toward OTC 
analgesics    

• Knowledge of participants about diclofenac  

• Practices of participants toward diclofenac 
use  
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The questionnaire was tested for its readability 
and understanding to the public before 
distribution. All participants were asked to 
answer all questions. All incomplete 
questionnaires were omitted from the study.  
  

4. RESULTS  
 
4.1 Demographic Characteristics of 

Respondents 
  
Demographic characteristics of respondents 
represented in (Fig.1.) Regarding the gender, 
91% of participants were females. More than two 
thirds of participants (61%) had university 
education. Furthermore, majority of participants 
(72%) of were in the age group (18-25)                   
years. 
 

4.2 Participants Answer about Pain 
Sensation  

 
More than one third of participants (32%) 
reported frequency of pain as once monthly, 13% 
reported once weekly. Teeth pain and head pain 
were the most worried pain among participants 
(32%) and (31%) respectively. 31% of 
participants usually buy themselves OTC drugs 
without prescription when treating pain. (Fig. 2) 
 

4.3 Attitude of Participants Toward OTC 
Analgesics   

  
Majority (72%) of participants believe that OTC 
medication for pain can be bought from a 
pharmacy/medical store on the advice of 
pharmacist, (74%) keep analgesic medicine in 
their home and (10%) only buy it when 
necessary. (Fig 3) 
 

4.4 Knowledge of Participants about 
Diclofenac  

 
Less than half (46%) of participants were aware 
that diclofenac is a major component of dosage 
regimen for pain, 20% thought that medications 
containing diclofenac have very few side effects, 
76% didn’t know any side effect of diclofenac, 
60% didn’t know that diclofenac in high dose has 
adverse effects on heart, 47% didn’t know that 
diclofenac in high dose has adverse effects on 
kidney, 70% didn’t know that diclofenac in not 
recommended for elderly, 71% didn’t know that 
diclofenac in not recommended for hypertensive 

patients,72% didn’t know that diclofenac in not 
recommended for asthma patients, 71% didn’t 
know that diclofenac cause gastrointestinal 
adverse effects and 71% didn’t know about drug 
interactions of diclofenac. (Fig 4). 
 

4.5 Practices of Participants Toward 
Diclofenac use  

 
More than half of participants (57%) will stop the 
drug and try another analgesic if they didn't feel 
better after taking analgesic drug while 20% will 
increase dose. About one fifth of participants 
(21%) didn’t know the maximum dose of 
diclofenac when they use it.   24% of participants 
use analgesic without prescription while 37% 
sometimes use it with prescription and 
sometimes without. Tablet is the preferred 
dosage form of diclofenac (27%) followed by 
granules (16%). Dosage of 100 mg is the most 
frequently used (36%) followed by 50 mg (16%). 
More than one half (26%) reported that 
pharmacist never ask them about other 
medications they are taking when they purchase 
diclofenac however, 31% of the participants had 
been informed by the pharmacists about 
maximum daily dose and 24% informed about 
the proper use of NSAIDs. (Table 1). 
 

5. DISCUSSION 
  
“The frequent and often everyday use of OTC 
medication for various indications has been 
common practice amongst adults. Almost half 
(42%) of adults in the United States take at least 
one form of OTC medication regularly” [37]. “The 
ease, at which these medications are accessed, 
as well as the potential lack of any guidance from 
health professionals regarding the correct 
dosage and precautions, results in the public 
having to rely on their own level of health literacy 
to access the information provided with the 
medication. A previous study in substance abuse 
treatment centers found that the second most 
frequently reported medicines which are abused 
or overused are OTC analgesics. OTC medicines 
as a primary and secondary substance of abuse 
accounted for 2.6% and 5.2% of all patients 
admitted, respectively” [38]. As this study was 
completed in substance abuse centers, the 
authors of the study suggest that the prevalence 
of OTC misuse in the general population is 
predicted to be more extensive than the misuse 
reported in the study. 
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Fig. 1. Demographic characteristics of respondents 
 

 
 

Fig. 2 (a). Participants answer about pain sensation 
 

“The present study conducted with the aim to 
evaluate the awareness about over the counter 
analgesic medication (Diclofenac) among people 
living in northern border region – Saudi Arabia. It 
was found that females received OTC analgesics 
more than males and the highest proportion 
(93%) of the participants were under 35 years 
old”. [39,40] The higher use of OTC analgesics in 
female and younger ages has been reported in 
previous studies by Duong et al. and Sarganas et 

al. [39,40]. “In the present study, the education 
level of most of OTC analgesic users (63%) were 
university and master/doctorate. Consistently, it 
was previously shown that the higher the 
educational and socioeconomical level, more the 
consumption of OTC NSAIDs” [41,42]. 

 
In the present study, the most common reason 
for OTC use of analgesics was teeth pain (32%) 
and head pain (31%) followed by back pain 
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(25%) and 20% of the respondents indicated that 
they increase dose if they didn’t feel better. Our 
results is different from another study, conducted 
by Wilcox et al in the United States, where 
musculoskeletal pain was the most common 

reason for OTC use of NSAIDs [41]. “In another 
study undertaken in Scotland, Porteous et al 
found that the most common reason for using 
nonprescription analgesics was headache (59%)” 
[43]. 

 

 
 

Fig. 2 (b). Types of pain require using analgesic among study participants 
 

 
 

Fig. 3. Attitude of participants toward OTC analgesics 
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Fig. 4 (a). Knowledge of participants about diclofenac 
 

 
 

Fig. 4 (b). Knowledge of participants about diclofenac 
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Table 1. Practices of participants toward diclofenac use (n=430) 
 

Variable  Categories  Frequency  Percentage (%) 

If you didn't feel 
better after taking 
analgesic drug    

Increase the dose 85 20% 

Continue with the same dose 98 23% 

Stop the drug and try another analgesic 247 57% 

When you take 
analgesic e.g., 
diclofenac, you 
know the 
maximum daily 
dose? 

Yes 167 39% 

No 89 21% 

I don't take diclofenac as analgesic 174 40% 

You use 
analgesic like 
diclofenac 

With prescription  165 38% 

Without prescription  105 24% 

With and without prescription 160 37% 

Preferred dosage 
form of 
diclofenac  

Tablet  115 27% 

Injection  19 4% 

Patch  15 3% 

Suppository  7 2% 

Cream  33 8% 

Granules  71 16% 

Amount of 
diclofenac 
frequently used  

12.5 mg  12 3% 

25 mg  42 10% 

50 mg  67 16% 

75 mg 32 7% 

100 mg 114 26% 

If you purchase 
Diclofenac, your 
pharmacist asks 
you what other 
medications you 
are taking:  

Always 45 10% 

 Sometimes  137 32% 

Never  113 26% 

I don't buy medication containing 
Diclofenac 

135 32% 

If you purchase 
Diclofenac, the 
pharmacist tells 
you 

Maximum daily dose 134 31% 

For use with / after meals 99 23% 

To drinking sufficient amount of water 3 1% 

About drugs which should not be combined 
with diclofenac 

40 9% 

About the cost of medication 46 11% 

Nothing  107 25% 

 
Majority of respondents were not aware about 
the side effects of diclofenac; 60% of 
respondents don’t know that diclofenac in high 
dose has cardiovascular adverse effects, 47% 
don’t know that diclofenac in high dose has 
adverse effects on kidney, 72% don’t know that 
diclofenac in not recommended for asthma 
patients and 71% don’t know that diclofenac 
cause gastrointestinal side effects. This result is 
consistent with the study of Wilcox et al. [41], 
who revealed that 60% of OTC users were not 
aware of NSAIDs side effects and also the 
researchers in the study of Porteous et al., 
warned about inappropriate use of 
nonprescription analgesics [43]. “Additionally, 
while it is recommended to avoid NSAIDs use in 

patients with chronic kidney disease, OTC use of 
NSAIDs has been reported by nearly 7.5% of 
population with mild to severe CKD in the United 
States. However, awareness of this comorbidity 
did not reduce the use of NSAIDs in the 
mentioned population” [44]. 
 

 “Moreover, it was found 71% of OTC consumers 
of NSADs were not aware about drug 
interactions of NSAIDs. Indermitte et al 
investigated the awareness of patients 
concerning potential drug interactions between 
OTC medications and their prescribed 
medications in Switzerland. It was found that less 
than half (47%) of their participants were aware 
of these potential drug interactions. The 
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prescribing physicians had informed only 47% 
and the community pharmacists had informed 
only 26% of the participants, respectively” [45]. 
This study highlighted the essential roles of 
physicians and pharmacists to increase patients’ 
awareness of potential drug interactions. 
 
“In the present study, large proportion of 
respondents (72%) use OTC NSAIDs upon 
recommendation from pharmacists. However, 
31% of the them had been informed by the 
pharmacists about maximum daily dose, 9% 
informed about the drug interactions, 24% 
informed about the proper use of NSAIDs. So, 
the majority of the respondents of the present 
study take NSAIDs without professional 
guidance. This finding could be explained by the 
following firstly, during rush-hours, pharmacists 
are too busy to evaluate patients’ conditions and 
to provide them with necessary information about 
proper medication use” [46]. Second, the false 
assumption by patients that OTC medications 
are harmless and can be self-consumed might 
lead to unsupervised usage of NSAIDs [41] and 
might cause patients to take OTC medications 
without getting advice. 
 
This current study findings indicate that some 
respondents (24%) take diclofenac without 
medical prescription. This result is lower when 
compared with previous study findings in Saudi 
Arabia by Bawazir [47] who found that 51% of 
participants buy the medications without 
prescription. 
 
“Due to overdosing and dependence on OTC 
medication becoming a common phenomenon, 
certain countries such as the United Kingdom 
and the United States have attempted to control 
the consumption of OTC medications by 
implementing limits on the daily consumption of 
certain products” [48] “Similar guidelines are 
followed in the USA and Canada. However, 
studies have found it difficult to determine 
whether this limitation has had any significant 
effect on the overuse of paracetamol amongst 
the population” [48]. 

 
“It is generally found that information provided 
with medication usually includes information at a 
higher level than the reading ability of the patient” 
[49]. “It is important to acknowledge that 
individuals who have access to medication don’t 
necessarily understand it. Therefore, it needs to 
be highlighted that providing access to 

information is not sufficient for informing the 
population about safe medication use, the 

information needs to be conveyed in a way that 
is effective and  appropriate for the context”. [49]. 

 

“When patients have an understanding of the 
benefits and potential risks of their medication, 
as well as an understanding of how to administer 
the medication, they are empowered to make 
appropriate decisions about using the medication 
safely” [50]. “Patients should receive counseling 
and education in how to administer the 
medication, as well as the risks and benefits of 
the medication from their doctor and/ or 
pharmacists” [50]. 

 

6. CONCLUSION AND RECOMMENDA-
TIONS  

 

In conclusion, Saudi people’s knowledge about 
diclofenac as one member of non-steroidal anti-
inflammatory drugs was insufficient. Knowledge 
about related adverse effects of diclofenac was 
lacked which exposes to misusage that may 
carry accidents and severe side effects 
especially among high-risk population. The lack 
of knowledge about diclofenac highlights the 
need for targeted information. The pivotal role of 
pharmacists in educating patients should not be 
ignored. 
 

Tablets are the most commonly used dosage 
form and dose of 100 mg is the most frequently 
used dose of diclofenac.   
 

Programs to increase patient knowledge and 
adherence to medication therapy will affect 
positively on their use for analgesic medication. 
Factors such as knowledge, attitudes and 
motivation are particularly important in terms of 
patient compliance and the effectiveness of 
therapy.  
 

Further larger scale studies to evaluate 
awareness of patients about adverse effects of 
analgesic medications should be undertaken in 
the near future.  
 

7. STUDY LIMITATIONS  
 

The small number of participants is limitation of 
the study. 
 

CONSENT 
 

It is not applicable. 

 
ETHICAL APPROVAL 
 

It is not applicable. 
 



 
 
 
 

Alshammari; J. Pharm. Res. Int., vol. 35, no. 34, pp. 44-56, 2023; Article no.JPRI.111396 
 
 

 
54 

 

COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
  

REFERENCES  
 
1. Côté P, Cassidy JD, Carroll LJ, Kristman 

V. The annual incidence an course of neck 
pain in the general population: a 
population-based cohort 
study. Pain. 2004;112(3):267–273.  

2. Cassidy JD, Côté P, Carroll LJ, Kristman 
V. Incidence and course of low back pain 
episodes in the general population. Spine 
(Phila Pa 1976) 2005;30(24):2817–2823.  

3. Dieleman JP, Kerklaan J, Huygen FJ, 
Bouma PA, Sturkenboom MC. Incidence 
rates and treatment of neuropathic pain 
conditions in the general 
population. Pain. 2008;137(3):681–688.  

4. International Association for the Study of 
Pain. IASP taxonomy; 1994.  

5. Chandrasekharan NV, Dai H, Roos KL et 
al. COX-3, a cyclooxygenase-1variant 
inhibited by acetaminophen and other 
analgesic/antipyretic drugs:Cloning, 
structure, and expression. Proc Natl Acad 
Sci. 2002;99:13926–13931. 

6. Rang HP,  Dale MM,  Ritter JM,  Moore 
Pk. , Pharmacology ,  5th edition London 
Churchill Livingstone; 2003. 

7. Eltaib L, Alzain AA. Targeting the omicron 
variant of SARS-CoV-2 with 
phytochemicals from Saudi medicinal 
plants: Molecular docking combined with 
molecular dynamics investigations, Journal 
of Biomolecular Structure and Dynamics. 
41(19):9732-9744 

8.  Eltaib L, S.A. Alanazi, S.E. Ali, Practices 
and attitudes concerning expiration date, 
unused, and expired medication disposal. 
Int J Med Sci Public Health. 2020;9(7):431-
438. 

9. Albert NM, Rathman L, Ross D, et al. 
Predictors of over-the-counter drug and 
herbal therapies use in elderly patients 
with heart failure. J Card Fail. 2009; 
15:600–6.  

10. Nicholson TRJ (2004) Pocket Prescriber, 
2nd edition. London: Hodder Arnold. 

11. Bindu S, Mazumder S, Bandyopadhyay U. 
Non-steroidal anti-inflammatory drugs 
(NSAIDs) and organ damage: A current 
perspective. Biochem Pharmacol. 2020; 
180:114147.  

12. Hargreave M, Andersen TV, Nielsen A, 
Munk C, Liaw KL, Kjaer SK. Factors 
associated with a continuous regular 
analgesic use—a populationbasedstudy of 
more than 45 000 Danish women and men 
18–45 yearsof age. Pharmacoepidemiol 
Drug Safety. 2010;19:74. 

13. De Vries TPGM, Henning RH, Hogerzeil 
HV, Fresle DA. Guide to Good Prescribing. 
World Health Organization, Action 
Programme on Essential Drugs; 2004. 
WHO/DAP/94:11.  

14. De Vries TPGM. Presenting clinical 
pharmacology and therapeutics: a problem 
based approach for choosing and 
prescribing drugs. Br J Clin Pharmacol. 
2013;35:581-6.  

15. WHO. (15-27 October 1998) Promoting 
rational drug use. Trainer’s guide. Accra, 
Ghana 1998.  

16. Popovich NG. Ambulatory patient care. In: 
Gennaro AR, ed. Remington’s 
pharmaceutical sciences, 17th ed. 
Pennsylvania: Mack Publishing Company. 
2001:1681-701. 

17. Anderson KO, Richman SP, Hurley J, et al. 
Cancer pain management among 
underserved minority outpatients: 
perceived needs and barriers to optimal 
control. Cancer. 2002;94:2295–2304.  

18. Cleeland CS, Gonin R, Baez L, Loeher P, 
Pandya KJ. Pain and treatment of minority 
patients with cancer. Ann Intern Med 
1997;127(9):813–816. 

19.  Eltaib L,   Alzain AA.  Discovery of dual-
target natural inhibitors of meprins α and β 
metalloproteases for inflammation 
regulation: pharmacophore modelling, 
molecular docking, ADME prediction, and 
molecular dynamics studies, SAR and 
QSAR in Environmental Research. 2023; 
34:11:899-921,  
DOI: 10.1080/1062936X.2023.2277425 

20. Nonsteroidal anti-inflammatory drugs. 
Clinical Pharmacology. . 
Available:http://clinicalpharmacology.com/
Forms/Resources/overviews.aspx?oid=56. 
Accessed December 12, 2020 

21. El-Serag HB, Graham DY, Richardson P, 
et al. Prevention of complicated ulcer 
disease among chronic users of 
nonsteroidal anti-inflammatory drugs: the 
use of a nomogram in cost-effectiveness 
analysis. Arch Intern Med. 2002;162:2105-
2110.  

22. Ruffalo RL, Jackson RL, Ofman JJ. The 
impact of NSAID selection on 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=fg0i9DsAAAAJ&citation_for_view=fg0i9DsAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=fg0i9DsAAAAJ&citation_for_view=fg0i9DsAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=fg0i9DsAAAAJ&citation_for_view=fg0i9DsAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=fg0i9DsAAAAJ&citation_for_view=fg0i9DsAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=fg0i9DsAAAAJ&citation_for_view=fg0i9DsAAAAJ:Se3iqnhoufwC
https://doi.org/10.1080/1062936X.2023.2277425


 
 
 
 

Alshammari; J. Pharm. Res. Int., vol. 35, no. 34, pp. 44-56, 2023; Article no.JPRI.111396 
 
 

 
55 

 

gastrointestinal injury and risk for 
cardiovascular events: identifying and 
treating patients at risk. P & T. 2002; 
27:570-576 

23. Ghlichloo I, Gerriets V. Nonsteroidal Anti-
inflammatory Drugs (NSAIDs) [Updated 
2020 May 18]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls 
Publishing; 2021.  

24. Cooper C, Chapurlat R, Al-Daghri N, 
Herrero-Beaumont G, Bruyere O, Rannou 
F, Roth R, Uebelhart D., Reginster J.Y. 
Safety of Oral Non-Selective Non-Steroidal 
Anti-Inflammatory Drugs in Osteoarthritis: 
What Does the Literature Say? Drugs 
Aging. 2019;36(Suppl 1):15–24. 

25. Ziegler J. Cancer and arthritis share 
underlying processes. J Natl Cancer Inst. 
1998; 90(11):802-803. 

26. Cordero JA, Alarcon L, Escnbano E, et al. 
A comparative study of the transdermal 
penetration of a series of nonsteroidal anti-
inflammatory drugs. J Pharm Sciences. 
2002;86(24):503-8.  

27. Hochberg MC, Altman RD, Toupin April K, 
et al. American College of Rheumatology 
2012 recommendation for the use of 
nonpharmacologic and pharmacologic 
therapies in osteoarthritis of the hand, hip, 
and knee. Arthrit Car Resear. 2012; 
64(4):465-474.  

28. American Association of Orthopedic 
Surgeons. Treatment of Osteoarthritis of 
the Knee, Evidence-Based Guideline. 
Second Edition; 2013.  
Available:https://www.aaos.org/osteoarthrit
iship/?ssopc=1.  
Accessed December 7, 2020.  

29. American Academy of Orthopaedic 
Surgeons. Management of Osteoarthritis of 
the Hip Evidence-Based Clinical Practice 
Guideline; 2017.  
Available:https://www.aaos.org/osteoarthrit
iship/.  
Accessed January 12, 2021.  

30. Qaseem A, Wilt TJ, McLean RM, et al. 
Noninvasive treatments for acute, 
subacute, and chronic low back pain: a 
clinical practice guideline from the 
American College of Physicians. 2017. 
Ann Intern Med. 2017;166(7):514-530.  
DOI: 10.7326/M16-2367.  
Available:https://www.acponline.org/clinical
information/guidelines.  
Accessed December 27, 2020.  

31. Qaseem A, Harris RP, Forciea MA, et al. 
Management of Acute and Recurrent Gout: 

A Clinical Practice Guideline from the 
American College of Physicians. 2016 Ann 
Intern Med. 2017;166:58-68.  
DOI: 10.7326/M16-0570.   
Available:https://www.fda.gov/downloads/D
rugs/DrugSafety/UCM453941.pdf. 
Accessed January 12, 2021.   

32. Singh G. Recent considerations in 
nonsteroidal anti-inflammatory drug 
gastropathy. Am J Med. 1998;105(Suppl 
1B):31S-38S. 

33. European Medicines Agency, Science 
Medicine Agency. PRAC recommends the 
same cardiovascular precautions for 
diclofenac as for selective COX-2 
inhibitors. London: EMA; 2013. 

34. Scheiman JM, Fendrick AM. Practical 
approaches to minimizing gastrointestinal 
and cardiovascular safety concerns with 
COX-2 inhibitors and NSAIDs. Arthritis Res 
Ther. 2005;7 Suppl 4:S23-S29 

35. Schwarzer R, Renner B. Social-Cognitive 
Predictors of of Health Behavior: Action 
SelfEfficacy and Coping. University of 
Cape Town 30. 2009;19(2000):487–95. 

36. Dalia Amir And Hind Rikabi Lina Eltaib. 
Evaluation of community pharmacist 
dispensing and counseling practice 
International Journal of Biology, Pharmacy 
and Allied Sciences. 2019;8(6)-1200.  
Available:https://doi.org/10.31032/IJBPAS/
2019/8.6.4745 

37. Duong M, Salvo F, Pariente A, Abouelfath 
A, Lassalle R, Droz C, et al. Usage 
patterns of ‘over‐the‐counter’vs. 

prescription‐strengthnonsteroidal 

anti‐inflammatory drugs in France. Br J 
ClinPharmacol. 2014;77(5):887-895. 

38. Sarganas G, Buttery AK, Zhuang W, Wolf 
I-K, Grams D, Rosario AS, et al. 
Prevalence, trends, patterns and 
associations of analgesic use in Germany. 
BMC PharmacolToxicol. 2015;16(1):          
1-13. 

39. Wilcox CM, Cryer B, Triadafilopoulos G. 
Patterns of use and public perception of 
over-the-counter pain relievers: Focus on 
nonsteroidalantiinflammatory drugs. J 
Rheumatol, 2005;32(11):2218-2224. 

40. Sahebi L, Vahidi RG. Self-medication and 
storage of drugs at home among the 
clients of drugstores in Tabriz. Curr Drug 
Saf, 2009;4(2):107-112. 

41. Porteous T, Bond C, Hannaford P, Sinclair 
H. How and why are non-prescription 
analgesics used in Scotland? FamPract, 
2005;22(1):78- 85. 



 
 
 
 

Alshammari; J. Pharm. Res. Int., vol. 35, no. 34, pp. 44-56, 2023; Article no.JPRI.111396 
 
 

 
56 

 

42. Plantinga L, Grubbs V, Sarkar U, Hsu C-y, 
Hedgeman E, Robinson B, et al. 
Nonsteroidal anti-inflammatory drug use 
among persons with chronic kidney 
disease in the United States. Ann Fam 
Med. 2011;9(5):423-430. 

43. Indermitte J, Reber D, Beutler M, 
Bruppacher R, Hersberger K. Prevalence 
and patient awareness of selected 
potential drug interactions with self-
medication. J Clin Pharm Ther, 
2007;32(2):149-159. 

44. Cooksey JA, Knapp KK, Walton SM, 
Cultice JM. Challenges to the pharmacist 
profession from escalating pharmaceutical 
demand. Health Aff. 2002;21(5):182-188. 

45. Bawazir SA. Prescribing pattern at 
community pharmacies in Saudi Arabia. 
International Pharmacy Journal. 1992;6:5.  

46. Greene JC, Caracelli VJ, Graham WF. 
Toward a Conceptual Framework for 
MixedMethod Evaluation Designs. 

Educational Evaluation and Policy 
Analysis. 1989;11(3):255–74.  

47. Onwuegbuzie A, Teddlie C.                       
Handbook of Mixed Methods in Social & 
Behavioral Research. Tashakkori T, 
Teddlie C, editor. SAGE. 2003;                    
351–5.  

48. Lokker N, Sanders L, Perrin EM, Kumar D, 
Finkle J, Franco V, et al. Parental 
misinterpretations of over-the-counter 
pediatric cough and cold medication        
labels. Pediatrics. 2009;123(6):1464–71. 

49. Onwuegbuzie A, Teddlie C. Handbook of 
Mixed Methods in Social & Behavioral 
Research. Tashakkori T, Teddlie C, editor. 
SAGE; 2003. p. 351–5.  

50. Lokker N, Sanders L, Perrin EM, Kumar D, 
Finkle J, Franco V, et al. Parental 
misinterpretations of over-the-counter 
pediatric cough and cold medication 
labels. Pediatrics. 2009 Jun; 123(6):        
1464–71 

 

© 2023 Alshammari; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/111396 

http://creativecommons.org/licenses/by/2.0

