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Background. Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly used to manage pain, including chronic pain
conditions. However, their prolonged use is associated with significant risks, particularly gastrointestinal (GI) adverse events. This
study aimed to evaluate the effectiveness and safety of a pharmacist-managed deprescribing program for NSAIDs in a Jordanian
outpatient population. Methods. A convenience sample of 100 participants who had been using NSAIDs for pain management was
recruited. Participants underwent a structured deprescribing intervention in collaboration with physicians. Various effectiveness
and safety outcomes were assessed before and after deprescribing. Descriptive statistics and chi-square test were used for data
analysis. Results. The majority of participants reported chronic pain conditions, with rheumatoid arthritis (24%) and osteoarthritis
(22%) being the most prevalent. Ibuprofen (28%) and diclofenac (22%) were the most commonly used NSAIDs. The deprescribing
program was associated with a significant reduction in heartburn, stomach ulcer, kidney problems and fluctuation in blood
pressure readings (p < 0.05), and pain exacerbation. Notably, the reduction in pain exacerbation was evident (p = 0.003) in the 4-
month follow-up. Conclusion. A pharmacist-managed NSAIDs deprescribing program demonstrated effectiveness in reducing the
risk of GI adverse events and fluctuation in blood pressure readings without causing harm during a short-term follow-up. These
findings support the feasibility of implementing such programs in outpatient settings. Further long-term investigations are

necessary to confirm these results.

1. Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are often
prescribed as first-line treatment for a number of illnesses,
including the management of various acute and chronic pain
conditions, including osteoarthritis, rheumatoid arthritis,
and other musculoskeletal disorders [1]. They are among the
most widely used drugs in the world. These medications are
sold over-the-counter (i.e., without a prescription) and
prescribed in clinics and hospitals across the globe because it
is thought that their use is safe even when taken for extended
periods of time [2]. Furthermore, compared to going to the
ER or scheduling an appointment to see a general practi-
tioner, many members of the public believe that getting an
analgesic over-the-counter will save time and money and
provide speedier pain relief [3]. Their widespread use can be

attributed to their efficacy in alleviating pain and reducing
inflammation [4]. However, the therapeutic benefits of
NSAIDs often come with a price, as their prolonged use has
been associated with a spectrum of adverse effects, raising
concerns regarding their long-term safety, especially in
outpatient settings [5, 6].

One of the most prominent risks of NSAIDs usage is
gastrointestinal (GI) bleeding, which can encompass con-
ditions such as stomach ulcers, heartburn, and even life-
threatening GI hemorrhage [7]. The mechanism underlying
this risk involves the inhibition of cyclooxygenase enzymes
by NSAIDs, leading to the suppression of prostaglandin
synthesis [8]. Prostaglandins are essential for the mainte-
nance of the gastric mucosal barrier and blood flow regu-
lation within the GI tract [9]. NSAIDs-induced reduction in
prostaglandins can compromise the mucosal integrity,
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making the stomach and intestines more susceptible to
damage, irritation, and ulceration [5, 9]. The severity of GI
bleeding events is often dose-dependent and duration-
related, with continuous NSAIDs use being a critical risk
factor [10].

Additionally, NSAIDs have been associated with adverse
renal effects, including acute kidney injury and increased
blood pressure [11]. NSAIDs exert their impact on renal
function by constriction of the afferent arterioles, leading
to reduced renal perfusion and potential nephron injury
[12]. The reduction in renal blood flow can cause elec-
trolyte imbalances, fluid retention, and increased blood
pressure, particularly in patients with preexisting
hypertension [13].

Consumers may be more likely to accidentally exceed the
recommended NSAIDs dosage, which could result in po-
tentially dangerous adverse effects, due to the availability of
several products containing NSAIDs as well as a lack of
awareness and understanding of NSAIDs [14].

To address the potential risks of prolonged NSAIDs use,
deprescribing programs have emerged as a viable strategy to
minimize harm in patients requiring pain management
[15-17]. Pharmacist-led deprescribing programs have
gained recognition for their role in optimizing medication
use and reducing the risks associated with long-term drug
therapy [18-20]. Such programs aim to assess the necessity
and appropriateness of ongoing drug therapy, gradually
taper drug doses, explore alternative treatment options, and
ultimately discontinue medications when the potential
harms outweigh the benefits [21, 22].

According to the Department of General Statistics in
Jordan (2018), the elderly make up around 5% of the
country’s total population [23]. Older patients are partic-
ularly affected, with a higher frequency of chronic diseases
than people in other age groups [24-26]. Prior reports have
documented the high frequency of polypharmacy among
elderly patients in Jordan and the irrational and unethical
prescribing practices [27]. At Jordan, NSAIDs are among the
most widely available over-the-counter medications found
at community pharmacies [28]. Approximately one-third of
older Jordanian patients experienced polypharmacy, with
NSAIDs prescriptions being written for individuals at least
once every three prescriptions [23].

Deprescribing is the process of stopping an ineffective
medicine under the supervision of a medical professional in
order to manage polypharmacy and enhance efficacy, safety,
and financial outcomes [29, 30]. An interdisciplinary ap-
proach is used in the deprescribing of NSAIDs to support the
appropriate and efficient use of pharmacological and non-
pharmacological pain management therapies. Patients using
NSAIDs for various forms of pain are given evidence-based
therapies by the clinical pharmacists. The process of
deprescribing and optimizing medicine for pain manage-
ment has a favorable impact on every aspect of patients’ lives,
including social interactions, physical activity, mood, and
sleep quality [17]. Effective NSAIDs deprescribing in dif-
ferent settings and for various high-risk patients would
improve NSAIDs safety. The current study ensured the
direct engagement with patients to enhance safety outcomes
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of NSAIDs deprescribing and especially appropriate
deprescribing of OTC NSAIDs use since these drugs are sold
without prescription.

In Jordan, where the utilization of NSAIDs is common
for pain management, and the population demographics
include a significant portion of elderly individuals, there is
an imperative need to explore the efficacy and safety of
pharmacist-managed deprescribing programs in outpatient
settings [23]. This study was designed to address this need
and to evaluate the impact of a pharmacist-led deprescribing
program on NSAIDs-related adverse events, with a partic-
ular focus on GI events such as bleeding, heartburn, ulcer,
and fluctuation in blood pressure readings. By investigating
the effectiveness of this intervention, our aim is to contribute
to the advancement of safer pain management practices for
patients in Jordan and, potentially, in other similar
healthcare settings.

2. Methods

2.1. Study Design and Participants. This study employed
a prospective interventional design to evaluate the effec-
tiveness and safety of a pharmacist-managed deprescribing
program for NSAIDs among the Jordanian outpatient
population. Participants were recruited from July to No-
vember 2022. In order to be eligible for the current study on
the deprescribing of NSAIDs, the sample was made up of
any patient over 18 who have been taken NSAIDs both by
prescription or OTC and with an adequate intelligence level
to respond to the questionnaire as a structured interview
and after comprehensive assessment of their medical
condition and suitability for deprescribing interventions.
The used NSAIDs could control acute pain (lasting less
than four weeks), subacute pain (lasting four to twelve
weeks), or chronic pain (lasting more than twelve weeks).
Among the NSAIDs were cyclooxygenase-2 inhibitors,
oxicam derivatives, acetic acid derivatives, and propionic
acid derivatives. Patients who qualified for the depres-
cribing program between July and November of 2022 were
included in the trial cohort. After that, the recruited
participants were chosen during the initial doctor
appointment.

The following variables were gathered as follows: (1)
sociodemographic data including gender, age, job title,
educational level, marital status, health insurance, and
smoking status, (2) medical condition variables including
chronic illnesses, chronic illnesses associated with chronic
pain, acute illnesses with acute pain, regular medication
usage, and the length of chronic medication usage, (3)
questions are related to the used NSAIDs including duration
of NSAIDs usage, sources of information for NSAIDs usage,
side effects due to NSAIDs usage, sensitivity to NSAIDs
medication usage, and (4) type of deprescribing intervention
by pharmacist after consulting a doctor including stop using
it for the patient and give suitable alternatives, reducing the
dose by 25%-50%, reducing the duration of medication use,
giving an alternative from within the NSAID group, fre-
quency reduction, and using when needed. Finally, there was
assessment of different variables before and after the
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deprescribing intervention in regards to safety outcomes
evaluation and whether pharmacist intervention was ac-
cepted by the responsible physician.

2.2. Deprescribing Procedure. Although pharmacists are not
authorized by Jordanian law to start, stop, or modify
medications directly with patients, they still maintain es-
sential pharmacy services. The current investigation was
therefore carried out under the guidance of physicians
specializing in orthopedics, internal medicine, and general
practice. After obtaining approval and consulting with the
responsible physician and initiating face-to-face discussions
with the patients in the clinic and based on the inclusion
criteria, medical files were screened to find patients who met
the requirements. Following the identification of eligible
patients, the clinical pharmacist assessed each patient’s
condition to ascertain whether the patient would benefit
from deprescribing interventions. The clinical pharmacist
and the responsible physician discussed the best depres-
cribing intervention based on the patient’s demographic
information, presence of comorbidities, pain type, medi-
cation schedule, preferred and updated evidence-based in-
terventions, and patient’s lifestyle.

Medication reviews for gaps and duplication of therapy,
patient education regarding medication self-administration and
monitoring, and therapy optimization recommendations in
accordance with the updated guidelines and drug-drug in-
teractions were all included in the scheduled deprescribing.
The deprescribing approach included various options, such as
discontinuation of NSAIDs use, dose reduction, and offering
alternative medications or treatment strategies. During the
deprescribing process, self-reported questionnaires were ad-
ministered to participants to assess multiple aspects. The
patient’s file contains records of the conversations and de-
cisions made by the patient, physician, and pharmacist. Lastly,
a follow-up appointment is usually set up four months after
the original visit, and in the interim, the clinical pharmacist
can be reached by phone for weekly check-ins. This allowed
for ongoing progress monitoring of the patient, as well as
planned follow-up monitoring for pain management and
evaluation of the deprescribing plan’s efficacy.

2.3. Effectiveness Outcomes. The clinical pharmacist assessed
all existing NSAIDs, selected medications to be targeted for
discontinuation, created a deprescribing schedule, and
planned depending on patient’s needs and responsible
physician consultation.

This study investigated the rate of (1) new onset GI
events, such as GI bleeding (stool color change and/or blood
through vomiting like coffee color), heartburn, or stomach
ulcers and (2) variations in blood pressure for hypertensive
patients in order to assess the efficacy of the pharmacist-
managed NSAIDs deprescribing program.

2.4. Safety Outcome. In the current study, the rate of ER
visits or hospitalization due to pain exacerbation or use of
preexisting pain as a proxy for the safety result was defined as

the safety outcome. By following up patients through clinic
visits, preventing pain from getting worse by giving alter-
natives to other medications from natural sources to remove
inflammation and/or giving alternative analgesics that are
less harmful like paracetamol for mild pain. The recruited
participants in the current study monitored to report any
change in pain intensity and any increase or decrease in pain
exacerbation after the deprescribing intervention.

2.5.Sample Size. The sample size calculation was determined
based on the number of patients visiting the pharmacy
daily. The Raosoft® software [31] was employed to estimate
the minimal sample size required, which was 100 partic-
ipants. A convenience sampling approach was utilized to
select the 100 participants who met the inclusion criteria
for the study.

2.6. Ethical Considerations. This study meticulously fol-
lowed ethical principles to safeguard the rights and well-
being of participants. Approval was obtained from the In-
stitutional Review Board at Zarqa University (no. 2023/
2022/71) ensuring that the research design aligns with ethical
principles and regulations. Informed consents were secured
from participants, emphasizing the voluntary nature of
participation and confidentiality. Privacy and data security
measures were strictly upheld, with personal information
anonymized.

2.7. Data Analysis. Data analysis was conducted using the
Statistical Package for the Social Sciences, version 26 (SPSS®,
IBM Corp, USA). Descriptive statistics were generated to
summarize key study variables. Differences among groups
were assessed using the chi-square test for categorical var-
iables, aiming to identify significant differences in the levels
of NSAIDs usage and awareness among participants. A p
value of less than 0.05 was considered statistically significant.
The study data were collected, analyzed, and presented in
a comprehensive manner to provide meaningful insights
into the effectiveness and safety of the pharmacist-led
deprescribing program for NSAIDs among the Jordanian
outpatient population.

3. Results

One hundred participants were recruited for the study, and
their sociodemographic characteristics are summarized in
Table 1. The majority of participants were females (77%), and
most were aged over 60 years old (62%). Approximately two-
thirds of the participants had public insurance (61%), while
one-third had noninsured coverage (37%). The highest level
of education among the participants predominantly con-
sisted of those with a high school or lower (96%). In terms of
occupation, a large majority were not engaged in any oc-
cupation (87%).

Chronic diseases among the participants were prevalent,
with hypertension (21%) being the most frequently reported,
while psychiatry disorders (1%) were the least common



TaBLE 1: Participants’ sociodemographic characteristics (N =100).

Characteristics N (%)
Marital status

Married 91 (91)

Widowed 9(9)
Age

40-59 38 (38)

60-75 49 (49)

>75 13 (13)
Gender

Male 23 (23)

Female 77 (77)
Smoking status

Nonsmoker 79 (79)

Smoker 21 (21)
Health insurance

None 37 (37)

Public* 61 (61)

Private 2 (2)
Educational level

High school or less 96 (96)

Diploma 4 (4)
Occupation

None 87 (87)

Nonmedical field 13 (13)

*Public (Ministry of Health, military, universities, and other ministries).

(Table 2). Most participants used 1-3 medications (91%),
and analgesics (84%) were the most commonly used group
of medications.

Chronic diseases that cause pain were also reported
among participants, with rheumatoid arthritis pain (24%)
and osteoarthritis pain (22%) being the most frequent
(Table 3). Chronic low back pain (9%) was the least reported
among the participants.

Participants in the study reported various NSAIDs
usage patterns, with ibuprofen (28%) and diclofenac
(22%) being the most widely used nonselective NSAIDs
(Table 4). Notably, 72% of the participants reported using
NSAIDs for chronic pain management, with only 3%
referring to NSAIDs usage for subacute pain (4-12 weeks).
Surprisingly, a substantial portion of participants re-
ported having no specific information sources for NSAIDs
usage (66%) or relied on family and relatives (21%), while
a smaller number sought advice from healthcare pro-
fessionals (13%).

The implementation of the pharmacist-managed
deprescribing program was associated with several posi-
tive outcomes. Table 5 illustrates the types of NSAIDs
deprescribing initiated by the clinical pharmacist researcher
in consultation with the responsible doctors. The most
common deprescribing approach was “stop using it for the
patient and give suitable alternatives” (52%). Among the
effectiveness outcomes, the data revealed that heartburn
(81%), stomach ulcer (24%), and renal problems (28%) were
the most frequently reported side effects before depres-
cribing. After deprescribing, almost complete disappearance
of these side effects was observed (p <0.001). A significant
reduction in heartburn and stomach ulcer was observed.
Table 6 shows detailed effectiveness outcomes before and

Journal of Clinical Pharmacy and Therapeutics

TaBLE 2: Chronic disease among participants, number of medi-
cations used, and groups of medications used (N=100).

Variables N (%)
None 45 (45)
Hypertension 21 (21)
Cardiovascular/dyslipidemia 2 (2)
GI diseases 20 (20)
Psychiatry disorders* 1(1)
Respiratory disorders** 11 (11)
Number of medications

None 7 (7)

1-3 medications 91 (91)

More than 4 2(2)
Group of medications

Analgesic 84 (84)

Antihypertensives 21 (21)

Bronchodilator 8 (8)

*Psychiatry disorders were depression and anxiety. **Respiratory disorders
were asthma and COPD.

TaBLE 3: Chronic diseases that cause chronic pain among par-
ticipants (N =100).

Chronic diseases that

. N (%)
cause pain
None 28 (28)
Osteoarthritis pain 22 (22)
Rheumatoid arthritis pain 24 (24)
Neuropathic pain 17 (17)
Chronic low back pain 9(9)

after deprescribing. However, there was no significant
change in the occurrence of GI bleeding events (p = 0.20),
heart palpitations (p = 0.33), sore throat (p =0.08), dry
cough (p =0.22), and pallor (p =0.35). Fluctuations in
blood pressure had a significant decrease after deprescribing
(p = 0.038). Moreover and as safety outcome measurement,
participants reported a decrease in pain exacerbation from
40% to 20% after the deprescribing intervention (p = 0.003).

4. Discussion

To our knowledge, this is the first study to examine the
efficacy and safety results of a deprescribing program for
NSAIDs in patients with various pain types in the Middle
East area and in Jordan specifically. NSAIDs are essential for
treating a wide range of painful and inflammatory disorders.
Unfortunately, there are significant side effects associated
with using NSAIDs. These include bleeding and ulceration of
the gastrointestinal tract, toxicities to the liver and kidneys,
and a rise in thromboembolic events [2]. Finding a balance
between gastrointestinal and cardiovascular safety is nec-
essary for the safe use of NSAIDs. The risk rankings are
based on epidemiologic data and are not absolute; con-
versely, NSAIDs that are the safest for the heart often have
higher gastrointestinal toxicity. The findings of the current
study underscore the effectiveness and safety of a pharma-
cist-managed deprescribing program for NSAIDs in an
outpatient population. This primary goal was to address the
potential health risks associated with prolonged NSAIDs
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TaBLE 4: Types of NSAIDs used by participants (N =100).

Types of NSAIDs

TaBLE 5: Types of NSAIDs deprescribing by the pharmacist after
consulting the responsible doctor (N =100).

Types of deprescribing

0
approach N (%)

used by the N (%)
patient
Monotherapy
Nonselective NSAIDs
Ibuprofen 28 (28)
Ketoprofen 3(3)
Lornoxicam 3(3)
Indomethacin 1(1)
Diclofenac 22 (22)
Piroxicam 1(1)
Selective CoX2
Celecoxib 1(1)
Etoricoxib 2 (2)
Combination of different NSAIDs
Ibuprofen + diclofenac 1)
Ibuprofen + ketoprofen 1)
Ibuprofen + meloxicam 38 (38)
Duration of NSAIDs usage
Use only when necessary 1(1)
Management of acute pain (less than 4 weeks) 24 (24)
Management of subacute pain (4-12 weeks) 3 (3)
Management of chronic pain (more than 12 weeks) 72 (72)
Types of pain that need NSAIDs Tx
Acute 26 (26)
Chronic 74 (74)
Degree of pain
Severe 100 (100)
Side effects due to NSAIDs usage
GI bleeding 3 (3)
GI symptoms 37 (37)
Dry cough 5 (5)
Sore throat 3(3)
Edema 2 (2)
Renal problem 22 (22)
Elevated blood pressure 8 (8)
None of the above 12 (12)
More than one of the above 10 (10)
Allergy/sensitivity to NSAIDs
None 100 (100)
Sources of information for NSAIDs usage
Family and relatives 21 (21)
Doctor 10 (10)
Pharmacist 3 (3)
No sources 66 (66)

use, particularly the risks of GI bleeding events and kidney
problems. Although the absolute reduction in the occur-
rence of these adverse events was relatively modest, the
results have important implications for the feasibility of
implementing pharmacist-led deprescribing initiatives to
enhance the safety of chronic pain management in out-
patient settings.

This study showed that the majority of NSAIDs users
were nonsmoker females and more than 60 years old. Also,
a number of earlier research studies have noted that women
use NSAIDs more frequently than males [32, 33]. This is
noteworthy due to the potential influence of age on pain
experience, comorbidities, and consequently NSAIDs us-
age [34, 35]. Smoking status is another crucial variable,

Stop using it for the patient and give suitable alternatives 52 (52)
Reducing the dose by 25%-50% 12 (12)
Reducing the duration of medication use 1(1)

Giving an alternative from within the NSAID group 15 (15)
Frequency reduction 14 (14)
Using when needed 6 (6)

revealing that nonsmokers constituted a substantial por-
tion of the sample compared to smokers. The recent study
found that 79% of NSAIDs users were not smokers.
Smoking is thought to raise pain thresholds and tolerance
levels [36, 37], which would reduce the need for analgesics.
We also discovered that NSAIDs users accounted for about
37% of those in our community without health insurance.
When people lack health insurance, they may find it dif-
ficult to see doctors or receive follow-up care, which could
increase their use of self-medication [38]. This disparity
could potentially influence pain perception and NSAIDs-
related health risks [39]. The distribution of health in-
surance coverage indicated that around two-thirds of the
participants had public insurance, which may impact
healthcare accessibility and the ability to seek medical
advice on medication usage. Occupation status offers in-
sights into daily activities that might contribute to pain and
NSAIDs usage, highlighting the need for a multidisciplin-
ary approach to pain management.

The prevalence of chronic pain conditions in the study
population was substantial, with rheumatoid arthritis and
osteoarthritis being the most common causes of pain. This
aligns with previous research emphasizing the burden of
chronic pain on individuals’ daily lives and the significance
of effective pain management strategies [40]. NSAIDs are
frequently used for pain management, but their long-term
use raises concerns about adverse effects, especially GI
bleeding and kidney problems [41]. Understanding the
range of chronic pain conditions allows healthcare providers
to provide more personalized and comprehensive pain
management solutions.

Remarkably, the study found that none of the partici-
pants reported allergies or sensitivity to NSAIDs. This
observation is consistent with a high tolerance for
NSAIDs within the study population [42]. According to
our statistics, 13% of users received NSAIDs prescriptions
from doctors or pharmacists. Nonetheless, 21% of re-
spondents self-prescribed NSAIDs based on recommen-
dations from friends and family, or even 66% relied on no
information at all, indicating an overuse of these drugs in
the public health system [43]. The prominence of no
source of information for NSAIDs usage raises concerns
about the potential lack of awareness and education
among the users. These findings underscore the impor-
tance of tailored deprescribing programs that consider the
specific needs of patients, their overall health, and the
educational requirements, particularly for individuals
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TaBLE 6: Effectiveness outcomes (before and after deprescribing) (N=100).
N (%
Variables . (%) . p-value®
Before deprescribed After deprescribed
GI bleed events* 5 (5) 0 (0) p=0.20
Stomach ulcer 24 (24) 1(1) p =0.00018
Heart palpitations 6 (6) 0 (0) p=0.33
Sore throat 10 (10) 0 (0) p=0.08
Heartburn 81 (81) 0 (0) p =0.00072
Dry cough 8 (8) 0 (0) p=022
Pallor 4 (4) 0 (0) p=035
Fluctuation in blood pressure 21 (21) 9 (9) p = 0.038

*Stool color change and/or blood through vomiting with coffee-like color. *A p value of less than 0.05 indicates statistical significance.

with chronic pain conditions. They also highlight the
crucial role of pharmacists collaborating with physicians
to ensure safe and effective deprescribing.

The most prevalent forms of interventions utilized by the
clinical pharmacist when deprescribing NSAIDs were to
substitute the used medicine with a safer alternative (52%),
reduce the dosage by 25-50% (12%), cut down on the length
and frequency of needless pharmaceutical usage (15%), and
only use the NSAIDs when necessary to treat acute pain
(6%). This indicates the necessity for clinical pharmacists in
a particular portion of the prison population as well as the
wide range of services provided by pharmacy practice, in-
cluding advising on healthy living choices and prescription
knowledge. Consequently, the pharmacist’s role in the
deprescribing process is crucial, and it has been researched
in the context of NSAIDs and other drugs, including the
deprescribing of oral antidiabetics, proton pump inhibitors,
antihistamines, hypnotics, and others [44-46]. Physicians’
positive assessment of the role of clinical pharmacists within
the health care team is demonstrated by the 100% physician
acceptance rate for pharmacist interventions. Selecting the
best medication to treat pain, lower cardiovascular risks, and
safeguard the gastrointestinal mucosa is a challenging
process that requires skilled pharmacists and the application
of appropriate techniques. Community-based pharmacists
are becoming more and more involved in the ongoing
management of patients with multiple chronic conditions
[47, 48]. Based on the type of intervention, the roles of
clinical pharmacists were divided into two categories: in-
terventions involving drug review, consultation, or therapy
management, and educational interventions. Pharmacist
interventions have been shown to lower healthcare costs,
support the safe and efficient use of pharmaceuticals, im-
prove adherence, and have a favorable impact on disease
control [47, 48].

The effectiveness of the pharmacist-managed depres-
cribing program was evident in the reduction of GI bleeding
events. Although the absolute reduction was 5%, it is im-
portant to note that the occurrence of GI bleeding events is
often dose-dependent and linearly related to continuous
NSAIDs use over time [10]. Thus, even a modest decrease in
these events indicates a promising reduction in risk.
Moreover, as most NSAIDs users often require long-term
pain management, this reduction becomes even more sig-
nificant in the context of extended NSAIDs use [5]. The most

significant outcome was observed in the case of stomach
ulcers, with a notable decline from 24% before deprescribing
to only 1% after deprescribing, with highly statistical sig-
nificance. This finding underscores the program’s effec-
tiveness in preventing one of the most severe adverse events
associated with NSAIDs use.

Heartburn problems saw substantial improvement as
well. Heartburn dropped significantly from 81% before
deprescribing to 0% after deprescribing, with significant p
value <0.001. These results strongly indicate that the
deprescribing program effectively mitigated severe and
potentially life-threatening complications tied to NSAIDs
use [49].

This study also addressed pain exacerbation, with par-
ticipants reporting a decrease in pain exacerbation following
the deprescribing intervention. The alternative therapies
utilized, such as collagen therapy and selective serotonin
reuptake inhibitors (SSRIs), suggest effective pain man-
agement strategies in the absence of chronic NSAIDs use.
While collagen therapy has shown limited impact on pain
and joint inflammation in some studies [50], SSRIs have long
been considered for chronic pain treatment due to their role
in managing pain states associated with depression [51]. This
suggests that alternative therapies may provide effective pain
management strategies in the absence of chronic NSAIDs
use. The recruited participants in the current study reported
a decrease in pain exacerbation from 40% to 20% after the
deprescribing intervention (p = 0.003). One study reported
lower pain levels among older adults who reduced NSAIDs
as part of a pharmacist review program [16].

While this study demonstrates the feasibility and ef-
fectiveness of a pharmacist-managed deprescribing pro-
gram, it is important to acknowledge its limitations. The
study design, limited sample size, and short follow-up time
are among the constraints that may restrict the generaliz-
ability of the findings to a broader population. Unobserved
factors, including lifestyle, dietary habits, and the use of
over-the-counter NSAIDs or aspirin, may have influenced
the results but were not accounted for in this study.
Moreover, the study did not collect data on other relevant
outcomes, such as the frequency of physician visits or the use
of other opioid drugs that might impact the results. In-
formation on other relevant outcomes, such as the economic
result or the frequency of doctor visits, was not gathered for
the current study. Nonetheless, this study has shed
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important light on how deprescribing NSAIDs affects in-
dividuals who use them for a variety of pain conditions. The
researchers intend to keep informing diverse stakeholders
about the findings and recommended courses of action.
Subsequently, larger sample sizes and longer follow-up times
are required for further investigations, as some NSAIDs side
effects can become more apparent over time.

Additionally, it is impossible to predict the recurrence of
a condition by short-term symptom monitoring after
stopping the usage of prescription drugs intended as pre-
ventive measures. Removing the long-term advantages of
preventative medicine prescriptions means deprescribing
them will likely increase death. The hazards of continuing
outweigh the long-term benefits, therefore quitting the
medicine should, and in theory, they have a net positive
effect if it is determined to be inappropriate and designated
for deprescribing. Making educated decisions about ap-
propriateness (and hence the possibility of deprescribing) in
older persons is, at best, challenging because the advantages
and drawbacks of many preventive drugs are not well un-
derstood. Furthermore, the regional focus in Jordan may not
tully represent the diversity of patient populations found in
other countries, highlighting the need for more extensive,
multinational research to better understand the applicability
of deprescribing programs.

Finally, since the main focus of patient treatment has
been shifting around physician competency and skills, the
current study is the first in Jordan to assess the role of
pharmacist in deprescribing NSAIDs, which is a relatively
new concept in Jordan and the MENA region. In actuality,
clinical pharmacists do not yet have a well-defined role or
actively participate in patient treatments in Jordan. This may
be mostly related to a lack of trust and inadequate com-
munication between doctors and their pharmacist col-
leagues. Unfortunately, the majority of the Middle East and
North African nations witness the same depressing re-
lationship between pharmacists and doctors. To make
matters more complicated, in Jordan and the surrounding
nations, nonprescription purchases are permitted for all
NSAIDs. Therefore, it is essential to have community and
clinical pharmacists play a recognized role in the selection
and monitoring of medications in order to enhance patient
clinical outcomes. In order to maximize patient therapy and
establish a more positive role for the pharmacist, depres-
cribing procedures are crucial.

5. Conclusion

In conclusion, the results of this study suggest that a phar-
macist-managed deprescribing program for NSAIDs in
outpatient settings can effectively reduce the risks associated
with prolonged NSAIDs use. The observed improvements in
GI safety profile, as well as the reduction in pain exacer-
bation, are particularly promising. Despite the study’s
limitations, these findings provide valuable insights into the
potential benefits of deprescribing initiatives for enhancing
pain management safety in outpatient populations. Long-
term investigations are essential to confirm the sustainability
of these improvements over extended durations and to

further evaluate the clinical benefits of such programs.
The study highlights the importance of collaborative efforts
among healthcare professionals to optimize pain manage-
ment while minimizing the risks associated with NSAIDs use
in patients with chronic pain. The pharmacist-managed
deprescribing program for NSAIDs demonstrated its po-
tential to significantly reduce the risk of gastrointestinal
adverse events among patients with chronic pain without
causing harm in the short-term follow-up. These findings
suggest a viable strategy for enhancing the safety of pain
management in outpatient settings. Long-term in-
vestigations are essential to validate the sustainability of
these improvements and explore their impact on the overall
health and well-being of patients. This study contributes to
the growing body of evidence supporting the value of col-
laborative healthcare efforts, involving pharmacists and
physicians, in optimizing pain management while mini-
mizing the risks associated with prolonged NSAIDs use.

Data Availability

The dataset used and/or analyzed during the current study
are available from the corresponding author on reasonable
request.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

All authors have contributed equally, read, and agreed to the
published version of the manuscript.

Acknowledgments

We would like to express our sincere gratitude to all the
participants who volunteered to be part of this study. We
extend our appreciation to the healthcare professionals and
staff who contributed to the successful implementation of
the deprescribing program. Lastly, we thank our colleague,
Hisham Hasan, for his technical support and proofreading.

References

[1] L. J. Crofford, “Use of NSAIDs in treating patients with ar-
thritis,” Arthritis Research and Therapy, vol. 15, no. 3, p. 2,
2013.

[2] R. L Farah, A. E. Khatib, H. J. Abu Ziyad et al., “Pattern of use
and awareness of side-effects of non-steroidal anti-
inflammatory drugs in the Jordanian population,” Annals
of Medicine, vol. 55, no. 2, Article ID 2242248, 2023.

[3] L. Li, J. Bensko, K. Buchheit, R. R. Saff, and T. M. Laidlaw,
“Safety, outcomes, and recommendations for two-step out-
patient nonsteroidal anti-inflammatory drug challenges,”
Journal of Allergy and Clinical Immunology: In Practice,
vol. 10, no. 5, pp- 1286-1292.e2, 2022.

[4] C. K. S. Ong, P. Lirk, C. H. Tan, and R. A. Seymour, “An
evidence-based update on nonsteroidal anti-inflammatory
drugs,” Clinical Medicine and Research, vol. 5, no. 1,
pp. 19-34, 2007.



[5] S. Bindu, S. Mazumder, and U. Bandyopadhyay, “Non-
steroidal anti-inflammatory drugs (NSAIDs) and organ
damage: a current perspective,” Biochemical Pharmacology,
vol. 180, Article ID 114147, 2020.

[6] Z. A. Marcum and J. T. Hanlon, “Recognizing the risks of
chronic nonsteroidal anti-inflammatory drug use in older
adults,” Annals of Long-Term Care, vol. 18, no. 9, pp. 24-27,
2010.

[71 F. W. D. Tai and M. E. McAlindon, “Non-steroidal anti-
inflammatory drugs and the gastrointestinal tract,” Clinical
Medicine, vol. 21, no. 2, pp. 131-134, 2021.

[8] C. Gunaydin and S. S. Bilge, “Effects of nonsteroidal anti-
inflammatory drugs at the molecular level,” Eurasian Journal
of Medicine, vol. 50, no. 2, pp. 116-121, 2018.

[9] J. L. Wallace, “Prostaglandins, NSAIDs, and gastric mucosal
protection: why doesn’t the stomach digest itself?” Physio-
logical Reviews, vol. 88, no. 4, pp. 1547-1565, 2008.

[10] J. Goldstein and B. Cryer, “Gastrointestinal injury associated
with NSAID use: a case study and review of risk factors and
preventative strategies,” Drug, Healthcare and Patient Safety,
vol. 7, pp. 31-41, 2015.

[11] W. H. Hoérl, “Nonsteroidal anti-inflammatory drugs and the
kidney,” Pharmaceuticals, vol. 3, no. 7, pp. 2291-2321, 2010.

[12] G.N.C. Lucas, A. C. C. Leitdo, R. L. Alencar, R. M. F. Xavier,
and E. D. F. Daher, “Pathophysiological aspects of ne-
phropathy caused by non-steroidal anti-inflammatory drugs,”
Brazilian Journal of Nephrology, vol. 41, no. 1, pp. 124-130,
2019.

[13] N.Klomjit and P. Ungprasert, “Acute kidney injury associated
with non-steroidal anti-inflammatory drugs,” European
Journal of Internal Medicine, vol. 101, pp. 21-28, 2022.

[14] B. Cryer, M. A. Barnett, J. Wagner, and C. M. Wilcox,
“Overuse and misperceptions of nonsteroidal anti-
inflammatory drugs in the United States,” The American
Journal of the Medical Sciences, vol. 352, no. 5, pp. 472-480,
2016.

[15] P. Duncan, M. Duerden, and R. A. Payne, “Deprescribing:
a primary care perspective,” European Journal of Hospital
Pharmacy, vol. 24, no. 1, pp. 37-42, 2017.

[16] R.Rashid, C. Chang, F. Niu et al., “Evaluation of a pharmacist-
managed nonsteroidal anti-inflammatory drugs deprescribing
program in an integrated health care system,” Journal of
Managed Care ¢ Specialty Pharmacy, vol. 26, no. 7,
pp. 918-924, 2020.

[17] K. G. Dawson, V. Mok, J. G. M. Wong, and A. Bhalla,
“Deprescribing initiative of NSAIDs (DIN): pharmacist-led
interventions for pain management in a federal correctional
setting,” Canadian Pharmacists Journal, vol. 156, no. 2,
pp. 85-93, 2023.

[18] M. Chan, R. Plakogiannis, A. Stefanidis, M. Chen, and
T. Saraon, “Pharmacist-led deprescribing for patients with
polypharmacy and chronic disease states: a retrospective
cohort study,” Journal of Pharmacy Practice, vol. 36, no. 5,
pp. 1192-1200, 2023.

[19] I. Eldooma, M. Maatoug, and M. Yousif, “Outcomes of
pharmacist-led pharmaceutical care interventions within
community pharmacies: narrative review,” Integrated Phar-
macy Research and Practice, vol. 12, pp. 113-126, 2023.

[20] F. Z. Ashkanani, A. P. Rathbone, and L. Lindsey, “The role of
pharmacists in deprescribing benzodiazepines: a scoping
review,” Exploratory Research in Clinical and Social Phar-
macy, vol. 12, Article ID 100328, 2023.

Journal of Clinical Pharmacy and Therapeutics

[21] K. Le Bosquet, N. Barnett, and J. Minshull, “Deprescribing:
practical ways to support person-centred, evidence-based
deprescribing,” Pharmacy, vol. 7, no. 3, p. 129, 2019.

[22] A. Rankin, C. A. Cadogan, S. M. Patterson et al., “In-
terventions to improve the appropriate use of polypharmacy
for older people,” Cochrane Database of Systematic Reviews,
vol. 9, no. 9, 2018.

[23] A. Al-Azayzih, S. I. Al-Azzam, K. H. Alzoubi et al., “Non-
steroidal anti-inflammatory drugs utilization patterns and risk
of adverse events due to drug-drug interactions among elderly
patients: a study from Jordan,” Saudi Pharmaceutical Journal,
vol. 28, no. 4, pp. 504-508, 2020.

[24] K. Ajlouni, A. Batieha, H. Jaddou et al,, “Time trends in
diabetes mellitus in Jordan between 1994 and 2017,” Diabetic
Medicine, vol. 36, no. 9, pp. 1176-1182, 2019.

[25] Y. Khader, A. Batieha, H. Jaddou et al., “Hypertension in
Jordan: prevalence, awareness, control, and its associated
factors,” International Journal of Hypertension, vol. 2019,
Article ID 3210617, 8 pages, 2019.

[26] D. Jaber, H. A. Basheer, L. Elsalem et al., “Prevalence and
predictive factors of masked depression and anxiety among
Jordanian and Palestinian couples: a cross-sectional study,”
Healthcare, vol. 10, no. 9, p. 1679, 2022.

[27] A. Al-Azayzih, R. AlAmoori, and S. M. Altawalbeh, “Po-
tentially inappropriate medications prescribing according to
Beers criteria among elderly outpatients in Jordan: a cross
sectional study,” Pharmacy Practice, vol. 17, no. 2, p. 1439,
2019.

[28] W. Al Masoudi, R. Al Dweik, and G. Al-Dweik, “Knowledge
and practices regarding the use of non-steroidal anti-
inflammatory drugs among university students in Jordan,”
The Open Public Health Journal, vol. 16, 2023.

[29] E. Reeve, D. Gnjidic, J. Long, and S. Hilmer, “A systematic
review of the emerging definition of ‘deprescribing’ with
network analysis: implications for future research and clinical
practice,” British Journal of Clinical Pharmacology, vol. 80,
no. 6, pp. 1254-1268, 2015.

[30] A. T. Page, R. M. Clifford, K. Potter, D. Schwartz, and
C. D. Etherton-Beer, “The feasibility and effect of depres-
cribing in older adults on mortality and health: a systematic
review and meta-analysis,” British Journal of Clinical Phar-
macology, vol. 82, no. 3, pp. 583-623, 2016.

[31] E. McCrum-Gardner, “Sample size and power calculations
made simple,” International Journal of Therapy and Re-
habilitation, vol. 17, no. 1, pp. 10-14, 2010.

[32] Z. D. Kifle, A. B. Mekuria, D. A. Anteneh, and E. F. Enyew,
“Self-medication practice and associated factors among pri-
vate health Sciences students in gondar town, North west
Ethiopia. A cross-sectional study,” Inquiry: The Journal of
Health Care Organization, Provision, and Financing, vol. 58,
2021.

[33] H. A. Varpaei, P. Onsori, F. Esmaeili et al., “Self-medication
practice, its causes and risk factors among people in tehran,
Iran: a descriptive-analytic study,” Journal of Community
Medicine, vol. 3, p. 1025, 2020.

[34] K. Togo, N. Ebata, N. Yonemoto, and L. Abraham, “Safety risk
associated with use of nonsteroidal anti-inflammatory drugs
in Japanese elderly compared with younger patients with
osteoarthritis and/or chronic low back pain: a retrospective
database study,” Pain Practice, vol. 22, no. 2, pp. 200-209,
2022.

[35] C.Monteiro, S. Silvestre, A. P. Duarte, and G. Alves, “Safety of
non-steroidal anti-inflammatory drugs in the elderly: an
analysis of published literature and reports sent to the



Journal of Clinical Pharmacy and Therapeutics

Portuguese pharmacovigilance system,” International Journal
of Environmental Research and Public Health, vol. 19, no. 6,
p. 3541, 2022.

[36] K. Pulvers, A. Hood, E. F. Limas, and M. D. Thomas, “Female
smokers show lower pain tolerance in a physical distress task,”
Addictive Behaviors, vol. 37, no. 10, pp. 1167-1170, 2012.

[37] J. W. Ditre, T. H. Brandon, E. L. Zale, and M. M. Meagher,
“Pain, nicotine, and smoking: research findings and mecha-
nistic considerations,” Psychological Bulletin, vol. 137, no. 6,
pp. 1065-1093, 2011.

[38] X. Lei, H. Jiang, C. Liu, A. Ferrier, and J. Mugavin, “Self-
medication practice and associated factors among residents in
wuhan, China,” International Journal of Environmental Re-
search and Public Health, vol. 15, no. 1, p. 68, 2018.

[39] J.S.Khan,]. M. Hah, and S. C. Mackey, “Effects of smoking on
patients with chronic pain: a propensity-weighted analysis on
the Collaborative Health Outcomes Information Registry,”
Pain, vol. 160, no. 10, pp. 2374-2379, 2019.

[40] D. Rice, P. McNair, E. Huysmans, ]. Letzen, and P. Finan,
“Best evidence rehabilitation for chronic pain Part 5: osteo-
arthritis,” Journal of Clinical Medicine, vol. 8, no. 11, p. 1769,
2019.

[41] I. Ghlichloo and V. Gerriets, Nonsteroidal Anti-inflammatory
Drugs (NSAIDs), StatPearls Publishing, Petersburg, FL, USA,
2023.

[42] M. L. Kowalski, J. S. Makowska, M. Blanca et al., “Hyper-
sensitivity to nonsteroidal anti-inflammatory  drugs
(NSAIDs)-classification, diagnosis and management: review
of the EAACI/ENDA# and GA2LEN/HANNA®” Allergy,
vol. 66, no. 7, pp. 818-829, 2011.

[43] D. Roshi, E. Togi, G. Burazeri, P. SchroderBck, and H. Brand,
“Users” knowledge about adverse effects of non-steroidal anti-
inflammatory drugs in tirana, Albania,” Materia Socio Medica,
vol. 29, no. 2, p. 138, 2017.

[44] C. P. Coffey, D. J. Barnette, J. T. Wenzke, and J. Lawrence,
“Implementing a systematic approach to deprescribing pro-
ton pump inhibitor therapy in older adults,” The Senior Care
Pharmacist, vol. 34, no. 1, pp. 47-55, 2019.

[45] P. Martin, R. Tamblyn, A. Benedetti, S. Ahmed, and
C. Tannenbaum, “Effect of a pharmacist-led educational in-
tervention on inappropriate medication prescriptions in older
adults,” JAMA, vol. 320, no. 18, p. 1889, 2018.

[46] R. L. Hui, C. C. Chang, F. Niu et al., “Evaluation of a phar-
macist-managed antidiabetic deprescribing program in an
integrated health care system,” Journal of Managed Care ¢&
Specialty Pharmacy, vol. 25, no. 8, pp. 927-934, 2019.

[47] 1. Buzanci¢, 1. Kummer, M. Drzai¢, and M. Ortner
Hadziabdi¢, “Community-based pharmacists’ role in
deprescribing: a systematic review,” British Journal of Clinical
Pharmacology, vol. 88, no. 2, pp. 452-463, 2022.

[48] A. Milosavljevic, T. Aspden, and J. Harrison, “Community
pharmacist-led interventions and their impact on patients’
medication adherence and other health outcomes: a system-
atic review,” International Journal of Pharmacy Practice,
vol. 26, no. 5, pp. 387-397, 2018.

[49] S. Sriperumbuduri and S. Hiremath, “The case for cautious
consumption: NSAIDs in chronic kidney disease,” Current
Opinion in Nephrology and Hypertension, vol. 28, no. 2,
pp. 163-170, 2019.

(50]

(51]

D. Sampoorna, M. Mahender, S. V. Bhavani, and
B. K. Ponnakanti, “Ortholord tablets: nutritional support for
rheumatoid arthritis,” Mediterranean Journal of Basic and
Applied Sciences, vol. 04, no. 2, pp. 29-40, 2020.

M. C. Ferraro, M. K. Bagg, M. A. Wewege et al., “Efficacy,
acceptability, and safety of antidepressants for low back pain:
a systematic review and meta-analysis,” Systematic Reviews,
vol. 10, no. 1, p. 62, 2021.





