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Objectives: This study aimed to investigate the frequency, nature, and clinical significance of
pharmacist interventions on over-the-counter (OTC) medicines with abuse potential across
community pharmacies with and without virtual care.
Methods: In this prospective observational study, a trained research team observed the dis-
pensary teams of 12 community pharmacies in the United Arab Emirates (UAE), 6 of which
were operating virtual pharmacy care. A standardized data collection formwas used to include
information about dispensing of OTC medicines and pharmacist interventions on those with
abuse/misuse potential. The clinical significance of the interventions was evaluated by a
multidisciplinary committee.
Results: The frequency of pharmacist interventions on OTC medicines with abuse potential
across pharmacies with and without virtual services was 83.2% versus 91.0%, respectively,
whereas the frequency of pharmacist interventions on OTC medicines with misuse potential
across pharmacies with and without virtual services was 79.8% versus 41.2%, respectively. The
proportions of clinically significant interventions across pharmacies with and without virtual
services were 19.7% versus 10.5%, respectively. Cough medicines were dispensed significantly
more across pharmacies with virtual care than across pharmacies without virtual care (25.6%
vs. 9.7%, respectively; P ¼ 0.04). Asking the patient to seek the advice of an addiction specialist
(adjusted odds ratio ¼ 4.11; P ¼ 0.001) versus refusing to sell the drug was more likely to be
associated with pharmacies with virtual services than with pharmacies operating traditional
pharmacy services.
Conclusion: Virtual pharmaceutical care is a potential approach to reduce the abuse/misuse of
OTC medicines but needs some improvements regarding detection of these cases. The UAE is
the first country in the region to implement and regulate virtual pharmacy practice.

© 2021 American Pharmacists Association®. Published by Elsevier Inc. All rights reserved.
Over-the-counter (OTC) medications are commonly self-
administered by patients for minor ailments, without a
physician order.1,2 These medications have been used for a
broad range of conditions, including a cold, heartburn, head-
aches, and musculoskeletal pain.3 Despite their good safety
of interest or financial
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profile, these medicines can still induce severe adverse events
such as fatality and addiction.4,5 Lack of awareness of several
risks with regard to OTC medications and an underestimation
of the potential risks might have contributed to these conse-
quences because many patients think that the easily accessible
drugs are harmless.6,7 The global prevalence of self-
medication is extremely high, and thus the risk for abuse of
OTC medicines is high worldwide.8,9 In a United Arab Emirates
(UAE) study, 51% of the participants from the general public
indicated that they usually used OTC medicines without
medical consultation.10 The literature has shown that analge-
sics are the most common medications associated with OTC
misuse and cough medicines with OTC abuse.3,11 Community
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Key Points

Background:

� Abuse of OTC medicine can lead to severe adverse

events.

� Virtual pharmacy services have gained much more

importance worldwide after the COVID-19 outbreak.

Findings:

� Implementation of virtual pharmacy services

increased the clinical value of pharmacist in-

terventions on abuse of OTC medicine.

� Digitalization of pharmacy services allowed patients

with alarming symptoms to recieve remote care

while reducing the risk for spreading the virus.
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pharmacists are reachable health professionals and can play a
crucial role in preventing adverse events related to the use of
OTC medicines. Nevertheless, the delivery of health care to the
public has been challenging after the outbreak of coronavirus
disease (COVID-19).12 In this regard, virtual health care ser-
vices have been increasingly recognized as an efficient
approach to increase access to care and combat the pandemic
because they minimize the risk of COVID-19 transmission by
reducing in-person contact among individuals.13 These virtual
health care services include remote pharmaceutical services,
which have been used in the United States to increase access to
pharmaceutical care.14 Several studies have presented infor-
mation technology in health care as a potential tool to main-
tain asthma control,15 reduce adverse drug events,16 minimize
medication dispensing errors, and improve pharmacist in-
terventions.17 Owing to the current crisis, which has posed
unprecedented difficulties in health care delivery worldwide,
the roles of community pharmacists have been legally
expanded in many countries to involve providing remote ser-
vices such as virtual consultation, home delivery of medica-
tions, and remote optimization of dosing regimens.18,19 These
services have been effective in reducing the burden on the
health care sectors and minimizing medication dispensing
errors. Despite the barriers, the UAE overcome technical bar-
riers towards implementation of health informatics by
improving the healthcare infrastructure when the health of-
ficials of Abu Dhabi implemented a sophisticated regulatory
regime for telemedicine across the country.20 In 2019, Dubai
Health Authority launched the “Doctor for Every Citizen
Initiative” to enable health care providers in Dubai to use the
latest digital technology to enhance efficiencies in care de-
livery.20 In light of the COVID-19 pandemic, UAE health au-
thorities have issued circulars regulating the delivery of virtual
pharmacist services during the pandemic.21 The UAEmanaged
to strike a balance between precautionary measures and
health care delivery during the pandemic by upgrading the
remote health services provided by outpatient clinics, phar-
macies, and hospitals using smart technology and digital
communication systems. These tools include fast Web access,
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video conferencing software, phone calls, home delivery of
medications, and social media websites. Therefore, this study
aimed to evaluate if information technology can be used by
pharmacists to identify potential abuse/misuse of OTC medi-
cations and if implementation of virtual services can improve
the clinical effects of pharmacist interventions on OTC abuse
and misuse.
Methods

This was a prospective, observational, comparative study
conducted over a period of 2 months (from August 1, 2020 to
October 1, 2020) at community pharmacies operating remote
services (intervention group) and community pharmacies
operating traditional pharmacy services (control group) across
the UAE. Trained researchers conducted a direct observation of
the pharmacy dispensary team for 10 days to collect data
related to the dispensing of OTC medications and the nature of
pharmacist interventions. This study was approved by the
ethics committee at the University of Sharjah. Using G*Power
software (Heinrich Heine University),22 and considering
power¼ 0.8, a� 0.05, and effect size ¼ 0.8, the sample size for
this studywas decided as 12 community pharmacies (6 in each
group). An effect size of 0.8 meant that the score of the average
pharmacy in the intervention group (with virtual services) was
0.8 SDs above the average pharmacy in the control group
(without virtual services) and hence exceeded the scores of
79% of the control group.
Sampling technique, allocation of pharmacies, and inclusion
criteria

The total number of community pharmacies in the UAE is
2703, of which 880 (32.55%) are based in the capital region
(Abu Dhabi), 775 (28.67%) in the central region (Dubai), and
1048 (38.78%) in the northern region (Ajman, Fujairah, Ras al
Khaimah, Sharjah, and Umm al Quwain). Each emirate was
stratified geographically into districts on the basis of the
density of the pharmacies. The capital and central regions
were divided into 7 and 9 areas (districts), respectively,
whereas the northern region was divided into 13 areas (dis-
tricts). The areas from each region were listed in decreasing
order, coded with numbers, and entered into a computer
software program; 3 areas from each region were then
selected randomly. The pharmacies from each area were listed
alphabetically and then coded with numbers. A random
sample of community pharmacies was invited from each area,
proportionate to the relative proportion of pharmacists in the
region, that is, 4 (32.55%, 4/12) from the capital region, 3
(28.67% (3/12) from the central region, and 5 (38.78% (5/12)
from the northern region. To recruit the sample (N¼ 12), we
invited 29 pharmacies, of which 14 refused participation, and
3were excluded. The reasons for exclusionwere the very small
size (< 50 m2) of the pharmacy, intermittent working days
(closed > 1 day per week), incomplete implementation of
virtual services, and light workload (< 35 items dispensed per
day). Community pharmacies operating remote services were
assigned to the intervention group, and community pharma-
cies with traditional pharmacy services were allocated to the
control group (Figure 1). The allocation ratio was 1:1.
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Figure 1. The flow of the study.
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Pharmacies were eligible for the intervention group allocation
if they were operating virtual pharmacist services using in-
formation technology tools. These services included remote
consultation, remote prescription refills, home delivery of
medications, and remote medication review (Figure 2). Phar-
macies were excluded from the intervention group if the used
tools were not adequate to perform complete virtual services
and if the pharmacies were not following precautionary
measures23 or not following the standards of pharmacy prac-
tice as prescribed by health officials in the UAE. Pharmacies in
the control group were included if they were operating
traditional pharmacy services, following precautionary mea-
sures, and working on a regular basis. Among all pharmacies
included in this study, electronic patient record, electronic
prescribing system, and automated medication dispensing
cabinets were not implemented.
Definitions and pharmacist intervention evaluation

OTC medicines were defined as medications sold without a
physician order. The term “abuse of a medication” is used in
our study to describe the use of drugs for nonmedical pur-
poses, whereas “misuse of a medication” is applied to describe
the use of a drug for medical purposes but in a wrong manner,
for instance, use over a prolonged period or at increased
dosage.3,24 The significance of the pharmacist interventions
was categorized into significant, moderate, and minor on the
basis of the seriousness of the health consequences in case no
interventions were performed. A pharmacist intervention that
potentially prevented serious harm and possibly death from
occurring was defined as a significant intervention.25 An
intervention that potentially prevented a temporary harm
with no risk of hospitalization was defined as a moderate
333
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Figure 2. Remote services provided across pharmacies with (intervention
group) and without (control group) virtual services. aa, present; bb, absent.
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intervention, whereas an intervention that was performed on
the basis of a situation involving no risk of patient harm was
considered a minor intervention.26 The significance of phar-
macist interventions was evaluated by a committee of experts
comprising a general practitioner, a clinical pharmacist, and an
internist. The research team adopted a validated method for
quantifying and rating the responses of the committee.23 After
completing the data collection process, the committee mem-
bers were asked to rate clinical significance on a 10-point scale
from 0 (no harm) to 10 (death), and the mean score across all
judges was used as an index of clinical significance of phar-
macist interventions. A score of less than 3 represented a
minor intervention, a score between 3 and 7 a moderate
intervention, and a score of more than 7 a significant inter-
vention. The internal consistency of the committee members
was tested using the kappa statistic. A kappa value of below 0.5
was considered bad reliability, between 0.5 and 0.7 moderate
reliability, between 0.7 and 0.8 good reliability, and above 0.8
great reliability.
Development of the study instrument and piloting

We developed a standardized data collection form, which
included information about the frequency, nature, and reasons
of pharmacist interventions related to the misuse/abuse of
OTC medications. Information about the pharmacy dispensary
team, such as experience, education, and country of gradua-
tion, was also included. A preliminary piloting was conducted
at 2 pharmacies (1 from each group) for 3 days. The purposes
of the pilot study were to test the accuracy and appropriate-
ness of the data collection form, time feasibility, the coopera-
tion of the staff members, and the optimal approach to
observation without affecting patient privacy. After piloting,
we set 10 days per pharmacy as the period for data collection.
The main investigator instructed the researchers to have no
334
interactionwith customers or patients. The data of the piloting
test were not included in the final results.

Data collection

The data collectors were 6 licensed pharmacists with at
least 2 years of experience in community settings. They were
recruited and trained on the professional practice of
dispensing OTC medications, health informatics, and infor-
mation technology tools. Furthermore, they were given
training on accurate completion of the data collection form
and correct use of operational definitions on the basis of
guidelines for reporting observational studies.27 Each
researcher collected data for 10 days (from 8:30 AM to 4:30
PM) at a community pharmacy. Datawere sent to the principal
investigator at the end of each research day; a final review
with reference to the inclusion criteria was then carried out
before addition to the final dataset. The types of data collected
during the research can be categorized as follows: (1) fre-
quency and types of OTC medicines dispensed during the
researchdthis was crucial to determine the incidence of
abuse/misuse of OTC medicines, (2) frequency and nature of
potential abuse/misuse of OTC medicines, and (3) frequency
and types of pharmacist interventions. In this regard, the data
collectors observed 3 major types of interventions: (1) patient
education on medication use, drug category, and suggestions
to seek a specialist’s advice; (2) alteration on drug dose, dosage
form, and duration; and (3) refusal to sell the drug. Pharma-
cists determined potential misuse or abuse of drugs either
through obtaining information from patients in case of misuse
(medical history, concurrent medications, allergies, and
symptoms) or through specific indicators in case of drug
abuse, for instance, asking for toomuch of a product at once, or
behaving suspiciously, perhaps seeming to be drunk or high.
Both pharmacy managers and staff signed a consent form
demonstrating their willingness to participate.

Data analysis

The data were analyzed using SPSS version 26 (IBM Corp,
Armonk, NY). To explore the differences in frequencies, types,
and significance of pharmacist interventions; frequency and
types of OTC medicines; and number of patients who received
pharmaceutical care across the intervention and control
groups, chi-square or Fisher exact tests were used as
appropriate.

Regression model

To assess the association of each type of pharmacist inter-
vention and clinical importance of the intervention with
community pharmacy status but with or without virtual ser-
vices, a multivariable logistic regression model was con-
structed. The dependent variable was considered pharmacy
status (with virtual services vs. without virtual services), and
the independent variables were the types (all interventions vs.
refusal to sell the drug) and significance (significant and
moderate vs. minor) of pharmacist interventions. Refusal to
sell the drug is a pharmacist intervention that was considered
a reference for comparison among the types of interventions
because it was a strict intervention, unlike other interventions



Table 1
Characteristics of pharmacies, customers, and OTC medications

Code Pharmacy characteristics Pharmacies with
virtual services

Pharmacies with
traditional services

P value

A No. pharmacies 6 6 d

B No. pharmacy staff 18 21 d

C Educational level of pharmacy staff d d 0.25
Diploma 1 3 d

Bachelor’s degree 14 15 d

Master’s degree 3 2 d

Doctorate 0 1 d

D Experience of pharmacy staff d d 0.43
< 2 y 8 10 d

2e5 y 6 8 d

> 5 y 4 3 d

Characteristics of customers d d d

E No. customers who requested or received OTC medicines 2036 1163 0.01a

F Estimated age (y) (%) d d 0.03a

< 18 21 (1.0) 103 (8.9) d

18e29 298 (14.6) 429 (36.9) d

30e45 673 (33.1) 419 (36.0) d

45e65 623 (30.6) 203 (17.5) d

> 65 421 (20.7) 9 (0.7) d

G Patient age groups (younger/older) (y) (%) 0.001a

> 65 y 421 (20.7) 9 (0.7)
< 65 y 1615 (79.3) 1154 (99.3)

H Gender (%) 0.61
Male 1066 (52.4) 652 (56.1)
Female 970 (47.6) 511 (43.9)
OTC medication characteristics 0.001

J Total no. OTC medications requested (by patient) 4623 1986
K Total no. prescribed OTC medications (by physician or

pharmacist)
1730 447

L Total no. dispensed OTC medications 5099 1876
M Frequency of potential abuse 368 188
N Frequency of potential misuse 872 403
O Incidence of potential OTC abuse {O ¼ M/(J þ K) �100} (%) 5.8 7.7 0.1
P Incidence of potential OTC misuse {P ¼ N/(J þ K) � 100} (%) 13.7 16.6 0.6
Q Pharmacist interventions on potential OTC abuse (%) 306 (83.2) 82 (91.0) 0.09
R Pharmacist interventions on potential OTC misuse (%) 696 (79.8) 166 (41.2) 0.02a

S Types of OTC medications requested or prescribed with
potential abuse/misuse (%)

0.04a

Antihistamines 1684 (26.5) 746 (30.7)
Analgesics 1496 (23.5) 603 (24.8)
Cough medicines 1626 (25.6) 236 (9.7)
Laxatives 203 (3.2) 169 (6.9)
Codeine-containing products 893 (14.1) 421 (17.3)
Decongestants 451 (7.1) 258 (10.6)
Total (%) 6353 (100.0) 2433 (100.0)

Abbreviation used: OTC, over the counter.
a P values are considered significant.
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that included giving the patients advice and giving them
several choices. We decided to construct a multivariable
logistic regression because the data comprised 2 sets of in-
dependent variables. Descriptive results are presented as
proportions (%) with 95% CIs, whereas logistic regression
results are presented as adjusted odd ratios (aORs) with 95%
CIs. Statistical significance was considered at P < 0.05 (with a
confidence limit set at 95%).

Results

Characteristics of pharmacies and customers

There were no significant differences in the number,
educational level, and experience of pharmacy staff across
pharmacies with and without virtual services (P > 0.05).
Compared with the control group, pharmacies with virtual
pharmaceutical services had a significantly higher frequency of
customers who requested or received OTC medications (inter-
vention group 2036 vs. control group 1163, P ¼ 0.01). Of the
customers who requested or received OTC medication using
virtual pharmacy services, 20.7% were older adults (aged > 65
years), whereas most of the customers who received traditional
care were aged below 45 years (Table 1). The findings of this
study indicate that antihistamine medicines were the most
common OTC medicines with abuse potential, and analgesics
were the most common OTC medicines with misuse potential.

Rates of potential OTC abuse and misuse

The rate of potential OTC abuse across pharmacies with and
without virtual services was 5.8% versus 7.7%, respectively,
335



Table 2
Association of pharmacist intervention types and significance with pharmacy status (with vs. without virtual services)

Independent variables Adjusted odds ratio 95% confidence
limits

P value

Types of interventions (type vs. reference) Lower Upper

Alteration of the dose vs. refusal to sell the drug 0.82 0.23 1.68 0.21
Provide the patients with instructions about the medications vs. refusal to sell the drug 2.69 1.45 5.99 0.03
Suggest another medication vs. refusal to sell the drug 1.60 0.84 3.55 0.36
Alteration of the duration vs. refusal to sell the drug 0.68 0.23 1.57 0.19
Alteration of the dosage form vs. refusal to sell the drug 2.59 1.73 4.88 0.47
Ask the patient to seek their GP’s advice vs. refusal to sell the drug 3.66 2.45 5.96 0.01a

Ask the patient to seek the advice of an addiction specialist vs. refusal to sell the drug 4.11 2.89 7.78 0.001a

Clinical significance of interventions
Significant vs. minor 2.51 1.42 3.94 0.01a

Moderate vs. minor 0.89 0.24 1.27 0.18

Abbreviation used: GP, general practitioner.
a P values are considered significant.
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whereas the rate of potential OTC misuse across pharmacies
with and without virtual services was 13.7% versus 16.6%,
respectively. There were significant differences between phar-
macies with and without virtual services for types of OTC
medications requested or prescribed with potential abuse/
misuse (P ¼ 0.04). For instance, the proportions of cough
medicines and codeine-containing products across pharmacies
with and without virtual services were 25.6% versus 9.7% and
14.1% versus 17.3%, respectively.
Pharmacist interventions on potential OTC abuse and misuse

The frequency of pharmacist interventions on OTC medi-
cines with abuse potential across pharmacies with and
without virtual services was 83.2% versus 91.0%, respectively,
whereas the frequency of pharmacist interventions on OTC
medicines with misuse potential across pharmacies with and
without virtual services was 79.8% versus 41.2%, respectively.
Most of the interventions on potential OTC abuse and misuse
performed by pharmacists operating information technology
tools involved providing the patients with instructions about
the medications (39.3%), suggesting another medication
(21.9%), and asking the patient to seek the advice of their
19.7%

28.1%

10.5%

0

100

200

300

400

500

600

Signficant intervention Moderate i

Pharmacies with virtual services

Figure 3. Clinical significance of pharmacist interventions

336
general practitioner (GP) (13.3%). The intervention types (1)
providing the patients with instructions about the medica-
tions (aOR¼2.69 [95% CI 1.45e5.99], P ¼ 0.03), (2) asking the
patient to seek the GP’s advice (3.66 [2.45e5.96], P ¼ 0.01),
and (3) asking the patient to seek the advice of an addiction
specialist (4.11 [2.89e7.78], P ¼ 0.001) each versus refusal to
sell the drug were more likely to be associated with pharma-
cies with virtual services versus pharmacies operating tradi-
tional pharmacy services. Table 2 summarizes the regression
model used to describe the association between independent
factors (types of interventions) and the dependent variable
(with vs. without virtual services). The proportions of signifi-
cant and moderate interventions across pharmacies with and
without virtual services were 19.7% versus 10.5% and 28.1%
versus 20.6%, respectively (Figure 3). The internal consistency
test showed that, overall, the experts’ opinions were in
agreement by 73% (a ¼ 0.73). As mentioned earlier, pharma-
cists in both groups were alerted to the risk of OTC abuse and
misuse on the basis of many indicators, including the type of
drug requested, the amount of the drug requested, the time of
patient appearance, and the voice and behavior of the patient.
Table 3 demonstrates several examples of potential OTC abuse/
misuse, each with the pharmacist intervention, clinical
52.2%

20.6%

68.9%

ntervention Minor intervention

Pharmacies without virtual services

across pharmacies with and without virtual services.
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significance, and type of pharmacy. Table 3 also lists cases of
potential abuse/misuse of drugs and the associated pharmacist
interventions.

Discussion

Our findings suggest that the adoption of information
technology by community pharmacies enables them to iden-
tify and intervene on the abuse and misuse of OTC medicines.
Furthermore, we found that more older patients are involved
in requesting OTC medicines through virtual pharmacy ser-
vices than young people (aged < 30 years). The plausible
explanation is that older patients may represent a specific
cluster of patients with a high risk for developing COVID-19
with rapidly progressive clinical deterioration.28 Therefore,
several countries have restricted themovement of older adults
to reduce the risk for infection.29 However, because poly-
pharmacy often increases with age, the population consisting
of older adults may in turn develop higher risk for abuse of
OTC medicines.30,31 We believe that this is a major challenge
for virtual care. Of note, the association between age groups
and the risk for OTC abuse was beyond the scope of this study
owing to practical reasons. To some extent, this study has
helped to shed some light on this issue, and we urge re-
searchers to consider conducting extensive evaluation of the
impact of virtual care on older patients’ medication safety
during the pandemic.

There is no study in the literature investigating virtual
pharmacist interventions on potential abuse of OTC medicines
before the COVID-19 pandemic. Thus, it is difficult to compare
between the 2 periods. However, the literature shows that the
rate of adoption of remote pharmacy services has increased
considerably since the beginning of the pandemic alongside the
rise in demand for OTC medicines. Therefore, we expect that
virtual interventions on the abuse of OTC medicines have also
increased.

The rates for potential abuse and misuse of OTC medica-
tions were not significantly different across pharmacies with
and without virtual services. Nevertheless, it is extremely
difficult to detect potential abuse without interviewing pa-
tients or observing their behaviors. Pharmacists operating
virtual care could be unsighted because physical appearance
(look and behavior) is vital in discovering individuals with
intention to abuse OTC medicines.8 Other behaviors such as
requesting several bottles of the same drug without declaring
a legitimate reason could indicate a potential abuse of OTC
medicines. These behaviors are extremely difficult to observe
remotely. Thus, we believe that virtual pharmacy services
could increase the rate of potential abuse of OTC medicines
because virtual care increases access to OTCmedications.3 This
emphasizes the importance of training for pharmacists,
particularly those operating virtual services. Further research
is necessary to report and explain the impact of information
technology on the rate of abuse of OTC medicines.

The proportion of pharmacist interventions on the abuse of
OTC medicines in pharmacies with virtual services was rela-
tively less than that in pharmacies without virtual services. As
mentioned previously, some practical issues blind the phar-
macists operating virtual care to detect potential abuse of OTC
medicines. Interestingly, pharmacist interventions on misuse of
OTC medicines were significantly higher in pharmacies with
337
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virtual care. It seems that virtual care enabled pharmacists and
patients to share information more efficiently than traditional
care, where customers avoid the risk of COVID-19 transmission
by purchasing OTC medicines and hurtling outside the phar-
macy without providing adequate information to the pharma-
cist about why they requested the medication or how they
usually use it. However, the definitions of abuse and misuse of
OTC medications are not unequivocal, and inmany cases abuse/
misuse of OTC medicines might be unnoticeable, especially
when the customers are out of sight. Thus, we recommend
measures such as developing an early warning system, sharing
information on OTC misuse with patients, and improving in-
formation technology tools to alert pharmacists to the misuse
potential of some products.

Our findings demonstrate that there is a group of medica-
tions that seem to have a higher potential of being misused:
antihistamines, analgesics, cough medicines, laxatives, and
codeine-containing products. This aligns with several studies
worldwide.32e34 Although no studies have assessed the pos-
sibility of an association between certain types of OTC medi-
cations with abuse potential and virtual care, we found that
the proportion of cough medicines with abuse potential is
higher in pharmacies with virtual care than in those operating
traditional care. The UAE has made enormous efforts to reduce
the risk of COVID-19 transmission by raising the awareness of
the community about the importance of using remote health
care services. This might have caused patients with alarming
symptoms such as a cough and fever to seek virtual pharma-
ceutical care.

Our findings link specific types of pharmacist interventions
to pharmacies with virtual services; 1 of these types is
providing the patient with instructions about the medications.
As noted previously, information technology enables phar-
macists to share information with patients freely without any
concerns regarding the risk for COVID-19 transmission. De
F�atima Marin et al.35 emphasized that information technology
and social media are making it easier than ever for consumers
to find timely, personalized health care information. Our
findings are consistent with those of the study by de F�atima
Marin et al.35 because we found that interventions such as
asking the patient to seek the advice of an addiction specialist
or a GP are more likely to be associated with pharmacies
providing virtual care. A second area of virtual care benefit
comes in the form of improved trust and privacy, which en-
ables pharmacists to have higher engagement levels in sensi-
tive health cases, particularly in the Arab region, where the
stigma is widespread.

Interestingly, the proportions of significant and moderate
pharmacist interventions were higher in pharmacies with
virtual care than in those operating traditional pharmacy
services. This may be an indicator of the effectiveness of in-
formation technology in making pharmacists more proactive
in managing OTC medication abuse by enabling them to use
their clinical skills and provide oral medication information
while maintaining trust and privacy with patients.
Limitations

The study has several limitations. First, it was conducted at
pharmacies operating different trends of virtual services, and
this variation might have affected the major outcomes of the
338
study. Second, this is a prospective study conducted directly on
the dispensary team inside the pharmacy, and although most
of the pharmacist interventions were observed and reported,
sometimes, as in a case of crowding or patients requesting
privacy, interventions were missing. The absence of an elec-
tronic patient record and lack of time were issues because it
was extremely difficult to cover every single intervention that
a pharmacist performed during the course of their duties or in-
between their duties. Third, the impact of missing data related
to pharmacist interventions was beyond the scope of this
study’s aims. Fourth, this study provides only a quantitative
evidence of the number, types, and clinical significance of
virtual pharmacist interventions on potential OTC medicine
abuse. Neither the acceptance of patients of the virtual in-
terventions nor the appropriateness of these interventions
was assessed. Fifth, although the research team was in
disguise, we have concerns regarding the impact of the Haw-
thorne effect on the study’s findings because it was difficult to
keep the aims of the study hidden, especially in the presence
of the pharmacy managers who were informed about the true
purposes of the study. Sixth, the frequency of OTC medicines
dispensed varied greatly between both groups. We suspect
that this might have a minor impact on the findings of the
study. Finally, this study was conducted on a few community
pharmacies and examined only 1 component of virtual care;
our findings may not reflect the habits and preferences of
remote pharmacist interventions in other settings. Neverthe-
less, these drawbacks could be a foundation for future
research.

Conclusion

The study demonstrates that the digitalization of pharmacy
services improves pharmacist interventions on OTC misuse
and allows patients with alarming symptoms, for example, a
cough, to receive remote pharmaceutical care and reduces
transmission of COVID-19. Furthermore, it enables older pa-
tients who are vulnerable to viruses to access pharmacies
without the risk of contracting the infection. The development
of an early warning system may further enhance the ability of
remote pharmaceutical care to intervene and prevent OTC
abuse.
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