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Introduction

Although it has been approximately a year and a half since 
the coronavirus disease 2019 (COVID-19) was first detected, 
during which time several vaccines have been approved, the 
consequences of the pandemic, including threats to the phys-
ical, financial, and social safety of people, are still impacting 
all communities around the world.1 Health reports from the 
U.S indicated that from the beginning of 2021, COVID-19 
had become the third leading cause of death in the country.2

Medication use has been proposed as a key intervention 
in the treatment of COVID-19 patients.1,3 Because there has 
been no unified treatment protocol for COVID-19, many 
medications that have been used for different conditions 
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Abstract

Background: Because COVID-19 patients are vulnerable to prescribing errors (PEs) and adverse drug events, designing 
and implementing a new approach to prevent prescribing errors (PEs) involving COVID-19 patients has become a priority in 
pharmacotherapy research. Objectives: To investigate whether using WhatsApp to deliver prescribing error (PE)-related 
clinical scenarios to community pharmacists could enhance their ability to detect PEs and conduct successful pharmaceutical 
interventions (PIs). Methods: In this study, 110 community pharmacies were recruited from different regions across Jordan 
and equally allocated to 2 groups. Over the course of 4 weeks, WhatsApp was used to send PEs-related clinical case 
scenarios to the active group. The second group was controlled with no clinical scenarios. After completion of the 4-week 
phase, pharmacists from both groups were asked to document PEs in COVID-19 patients and their interventions using a 
data-collection form. Results: The incidence of PEs in COVID-19 patients documented in the active group (18.54%) was 
higher than that reported in the control group (3.09%) (P = .001). Of the 6598 and 968 PIs conducted by participants working 
in the active and control group pharmacies, 6013 (91.13%) and 651 (67.25%) were accepted, respectively. The proportions 
of wrong drug (contraindication), wrong drug (unnecessary drug prescribed/no proof of its benefits), and omission of a drug 
between the active and control groups were 15.30% versus 7.21% (P = .001), 11.85% versus 6.29% (P = .03), and 17.78% versus 
10.50% (0.01), respectively. Additionally, the proportions of lethal, serious, and significant errors were 0.74% versus 0.35% 
(P = .04), 10.52% versus 2.57% (0.002), and 47.88% versus 9.57% (0.001), respectively. Addition of drug therapy interventions 
(AOR = 0.62; 95% CI, 0.21-0.84) and errors with significant clinical seriousness (AOR = 0.32; 95% CI, 0.16-0.64). Conclusions 
PEs involving COVID-19 patients in community settings are common and clinically significant. The intervention assessed 
in this study could be promising for designing a feasible and time-efficient interventional tool to encourage pharmacists’ 
involvement in identifying and correcting PEs in light of COVID-19.
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were retested against COVID-19. Several of these medica-
tions are well-known to cause severe adverse effects or 
interactions with other drugs or food.4 This includes 
hydroxychloroquine-related cardiotoxicity and the modula-
tory impact of lopinavir and darunavir on the body’s enzymes 
and transporters.5,6 Furthermore, many patients may take 
drugs to relieve specific symptoms or to prevent the disease 
without any firm evidence of their benefits. Therefore, 
ensuring medication safety in COVID-19 patients has been 
an arduous challenge, especially in outpatient settings, given 
the “infodemic” or the considerable spread of dis- and mis-
information related to the pandemic.7 The core element of 
the challenge is preventing medication errors (MEs), which 
refer to a preventable failure in the processes of prescrib-
ing, transcribing, dispensing, monitoring, or counseling on 
medications.8 In addition to being a leading cause of mor-
tality and morbidity, medication errors have cost the world 
more than 500 billion dollars annually.9

Prescribing errors (PEs), which result from a mistake in 
a prescription or drug order, are considered the most com-
mon and serious subcategory of MEs.10,11 Because pre-
scribers have felt overwhelmed and experienced high 
levels of stress and burnout during the pandemic,12,13 the 
rates and seriousness of MEs, especially PEs, are expected 
to increase dramatically based on Shanafelt et al’s study.14 
They demonstrated a strong correlation between MEs and 
the levels of burnout and mental stability. Another factor 
that may have influenced the rate of PEs is the conflicting 
reports regarding the safety and efficacy of several drugs 
used to inhibit the virus.15

Ensuring the safety and appropriateness of medication 
use is one of the major roles of community pharmacists,16 
who receive many prescriptions for COVID-19 patients 
treated at home. To fulfill this role and conduct a successful 
pharmaceutical intervention (PI), pharmacists should be 
involved more in patient treatment and management.17 
Nevertheless, there has been no effective and applicable tool 
that can improve the clinical skills of community pharma-
cists in regard to medication safety during COVID-19 pan-
demic. Additionally, physicians may reject pharmacists’ 
interventions regarding patient therapy.

Although conventional educational approaches have been 
implemented to enhance pharmacists’ skills and knowledge 
on medication safety,18,19 issues related to poor applicability, 
high cost, and the time-consuming nature, decrease pharma-
cists’ engagement in these approaches, and thus limit its 
effectiveness.20 Clinical case scenarios have been widely 
used as an effective assessment method for the clinical skills 
and knowledge of healthcare professionals.21 We adopted 
this approach into our study to enhance pharmacists’ ability 
to detect PEs in patients with COVID-19. The major chal-
lenge we encountered was how to deliver this intervention, 
given that traditional (ie, face-to-face workshops) and vir-
tual methods (ie, videoconferencing) consume time and 
resources. Additionally, face-to-face events can increase 

the risk for COVID-19 transmission. WhatsApp, which is a 
free messenger application used by roughly one-fifth of the 
world’s population, offers unlimited messaging, immediate 
contact with people in different geographic locations, and 
access to messages even if the user is offline. Previous 
studies indicated that WhatsApp is a useful platform that 
can be used widely in medical practice to assess clinical 
skills of clinicians and help improving communications 
between different professionals.22,23 Rathbone et  al, also 
demonstrated that WhatsApp is an efficient tool to enhance 
communication and maintain relationships between phar-
macy professionals.24

The vast majority of COVID-19 patients in Jordan are 
vulnerable to PEs, because those patients have been treated 
at home with prescriptions from primary care physicians, 
and because healthcare authorities in Jordan monitor only 
the dispensing of controlled drugs, without effective restric-
tions on dispensing of other drugs.25 While PEs in hospital 
settings in Jordan have been well-documented,26,27 this is be 
the first study to address PEs in community settings during 
the COVID-19 pandemic.

Consequently, we used WhatsApp to send a group of PEs-
related clinical scenarios to community pharmacists. In addi-
tion to documenting the incidence, nature, and the seriousness 
of PEs involving COVID-19 patients in community settings, 
we aimed to test the effectiveness of our strategy on pharma-
cists’ ability to identify these errors and conduct successful 
PIs. This two-component educational strategy could improve 
the outcomes of patient safety and optimize pharmacother-
apy for home-treated COVID-19 patients.

Methods

Research Designs

This was a 4-month randomized, controlled study (1st 
January-1st April 2021) conducted in 110 community phar-
macies, which were equally allocated to either an active or 
control group. Over the course of 4 weeks PE-related clinical 
case scenarios involving COVID-19 patients were sent to 
pharmacists randomized to the active group. However, the 
control group participants received no clinical case scenar-
ios. After completion of the clinical scenario phase in the 
active group, pharmacists from both groups were asked to 
document PEs in COVID-19 patients and their recommen-
dations using a data collection form. The Consolidated 
Standards of Reporting Trials (Supplemental Appendix 1) 
was used as a reference to design the procedures of the study.

Sample Size Calculation

According to a previous study measuring the influence of 
educational interventions on pharmacists’ ability to provide 
specialized care,20 we assumed that our proposed approach 
would enable pharmacists to detect 18% more PEs. 
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Additionally, based on previous mathematical equations,28 
considering a 95% confidence interval (CI), (Power: 80%, 
alpha: <0.05, effect size: 0.2), and 10% attrition rate, 110 
community pharmacies (55 for each group) were included in 
the study.

The equation adopted was:

n = 
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where: n = sample size required in each group, p1 = propor-
tion of active group participants. p2 = proportion of control 
group participants . Zα/2: This depends on level of signifi-
cance, for 5% this is 1.96. Zβ: This depends on power, for 
80% this is 0.84.

The Study Procedure

This study was carried out sequentially over 4 stages 
(Figure 1):

1-	 Recruitment of the study sample was performed at 2 
levels: pharmacy level and pharmacist level. First, 
the main investigator (DAQ) used an updated list of 
community pharmacies issued by the Jordanian 
Pharmacists Association to screen pharmacies to 
determine their eligibility using phone calls with 
pharmacy managers. To recruit a representative sam-
ple, we approached pharmacies from different 
regions using proportionate random sampling, which 
ensures that the number of pharmacies recruited from 
1 region is proportionate to the relative proportion of 
pharmacies in Jordan. Pharmacies open 5 to 6 days 
per week, with at least 2 shifts per day, providing 
pharmaceutical services for more than 30 patients/
customers per day, connected to a stable Wi-Fi net-
work, with an adequate pharmacy staff to cover any 
absence of colleagues were considered eligible to 
participate in the study. Pharmacies, newly opened, 
located more than 7 kilometers from the nearest med-
ical facility (ie, clinics, medical centers), in which the 
pharmacy manager was the only pharmacy staff were 
excluded from the study. After completion of the 
screening activity, the main investigator created an 
electronic list of eligible pharmacies, and then invited 
the pharmacy managers to participate in the study. 
Those that accepted the invitation completed a con-
sent form and were asked to provide a list of their 
pharmacy staff. Second, the pharmacy staff working 
in the included pharmacies were screened for eligi-
bility. The inclusion criteria for pharmacists were: 
having a Ministry of Health license, having regular 
working hours, currently a WhatsApp® user, and 
English and Arabic speaker. Pharmacists who had 

been enrolled in an educational program specializing 
in MEs or PEs or had participated in a study focusing 
on PEs were excluded from the study. For a phar-
macy to be included in the study, both the pharmacy 
manager and the pharmacy staff had to agree to par-
ticipate and provide a consent form.

2-	 Randomization and allocation of the study sample to 
the active and control group was conducted at a phar-
macy level using the random number generator in 
IBM SPSS Statistics for Windows, version 26 (IBM 
Corp., Armonk, N.Y., USA). The data entry officers, 
medical statistician, and the co-authors of this study 
were blinded to the allocation process.

3-	 The educational intervention stage was carried out 
over 4 weeks by sending a group of PE-related clini-
cal scenarios via WhatsApp® to pharmacy staff 
working in the active group. No clinical scenarios 
were delivered to pharmacists in the control group. 
The intervention tool (PE-related clinical case sce-
narios) was designed by the main investigator 
(Consultant Pharmacotherapist in Infectious Disease) 
and 2 infectious disease specialists with COVID-19 
experience. They developed 28 clinical scenarios 
including PEs in COVID-19 patients based on their 
observations in clinical practice, the experiences of 
their colleagues from different countries (ie, Saudi 
Arabia, Kuwait, United Kingdom, Canada), and the 
published international literature. The clinical sce-
narios comprised of 36 prescriptions, 88 medications, 
and 63 PEs; 8 of the scenarios included 1 PE, 10 
included 2 PEs, 5 included 3 PEs, and 5 included 4 
PEs. Each clinical scenario consisted of 2 main ele-
ments: the case and the solution. Information included 
in the case was limited to that required to identify the 
PEs and the appropriate intervention. For instance, in 
some clinical scenarios, all of the following were 
reported in the case part: current medication orders, 
past medical history, patient information (ie, age, 
body mass index, gender, and allergies), current 
COVID-19 status (mild, moderate, severe), signs and 
symptoms, comorbidities, radiology and laboratory 
findings. In other clinical scenarios, only some of the 
previous information was mentioned. The novelty of 
our approach was that the solution to the clinical sce-
nario was included and provided to the pharmacy 
staff. The solution for each scenario comprised the 
PE, its type, clinical seriousness, and most appropri-
ate PI. The experts who designed the clinical scenar-
ios ensured that each case was written in English and 
Arabic, and the word count for each case did not 
exceed 110 words. The clinical scenarios centered on 
3 major PEs. First, a wrong drug PE; for example, 
prescribing antibiotics and multivitamins to COVID-
19 patients with mild symptoms.29 In such cases, only 
overt symptoms should be treated. Antibiotics should 
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not be prescribed. Vitamins and supplements should 
be prescribed based on blood tests. Another example 
of wrong drug error was prescribing favipiravir for a 

pregnant woman, or prescribing antimotility drugs 
(ie, loperamide) in COVID-19-associated diarrhea.30 
Second, an omission error, which can result from the 

Figure 1.  The work flow of the study.
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absence of a necessary drug from the prescription. 
For example, stopping an angiotensin converting 
enzyme inhibitor (ACEI) drug in COVID-19 patients 
with hypertension.31 Third, a wrong dose PE, in 
which the prescriber did not consider the patient’s 
body mass index or the organs’ functionality (ie, kid-
ney function) of the patient. The clinical scenarios 
were transcribed into WhatsApp® messages and sent 
to pharmacists in the active group on a daily basis 
over 4 weeks. The research team addressed the inqui-
ries raised by the pharmacy staff and followed with 
them until the completion of the stage.

4-	 Outcome assessment was carried out using a data 
reporting form prepared by the study researchers and 
completed by the pharmacy staff over a period of 3 
months. The data collection form was designed to 
test 4 main outcomes. First, the incidence of 
PEs. Second, types of PEs, as categorized by Dean 
Franklin10 (Supplemental Appendix 2). Third, clini-
cal seriousness of PEs, which was assessed by quan-
tification of 3 experts’ judgments on the severity of 
errors- senior clinical pharmacist, an internist, and an 
infectious disease specialist using Overhage’s sever-
ity scale32 (Supplemental Appendix 3) to rate the 
errors on a 10-point scale; 0 (no error), 1-3 (minor 
error), 4-6 (significant error), 7-9 (serious error), and 
10 (lethal error). The mean across all experts was cal-
culated and considered an indicator for the clinical 
seriousness of a PE. The Kappa statistic was calcu-
lated to test whether the experts’ opinions were 
consistent.33 Fourth, mean time needed to detect PEs 
and to persuade physicians/patients with pharmacist 
recommendations were recorded. Fifth, the rate of 
physician acceptance of PIs. We also asked pharma-
cists to record cost-reduction per patient after the PI 
was implemented. The pharmacy staff had the choice 
to fill out the form either in Arabic or English.

Data Analysis

The data collection forms were firstly gathered by 5 data 
officers who created an electronic database using Excel soft-
ware (Microsoft Corporation, 2018, Albuquerque, New 
Mexico, United States). Two independent data officers were 
hired to check the accuracy of the database by comparing it 
with the intimal sheets filled out by the pharmacy staff. The 
final version of the database was sent to an independent stat-
istician who used SPSS version 26 to apply both descriptive 
and inferential statistical procedures. To test potential differ-
ences in general outcomes (ie, patient, medication, and pre-
scription characteristics) across the study groups, we used 
chi-square test. To compare the mean values between the 
active and control groups, independent samples t-test was 
performed. To test predictors for physician/patient accep-
tance of PI (dependent variable), a multivariable logistic 

regression model was conducted. Types of PIs (reference: 
cessation of drug therapy), clinical seriousness of PEs (refer-
ence: lethal errors), patient status (reference: minor poly-
pharmacy), and type of prescribers (reference: general 
practitioner) were considered independent variables. The 
findings of the regression model are expressed in this paper 
as adjusted odds ratio, with 95% confidence intervals (CIs), 
whereas, descriptive data are illustrated as absolute numbers 
(n) and proportions (%).

Results

Characteristics of Participants

Of the 242 pharmacists (working in 110 pharmacies) that 
agreed to participate in the study and were randomized into 
the active and control groups, 18 withdrew from the study, of 
which 11 were busy, 5 were infected with COVID-19, and 2 
provided no reasons. Of the 224 pharmacists (working in 
105 pharmacies) completing the trial, 171 (76.33%) were 
females. The proportions of daily usage of WhatsApp were 
similar (P > .05) across the groups (Table 1). The character-
istics of pharmacies and pharmacists included in both groups 
were not statistically different. Examples of PEs detected by 
pharmacists were summarized in Supplemental Appendix 4.

Incidence, Nature, and Clinical Seriousness of PEs

The incidence of PEs in COVID-19 patients, PEs per patient, 
and number of patients with at least one PE reported by par-
ticipants in the active and control groups were 18.54% ver-
sus 3.09% (P = .001), 0.83 versus 0.16 (P = .02), and 2274 
versus 595 (P = .01), respectively. There were statistically 
significant differences in the types and clinical seriousness of 
PEs across the groups (Table 2). The proportions of wrong 
drug (contraindication), wrong drug (unnecessary drug pre-
scribed/no proof of its benefits), and omission of a drug 
across the active and control groups were 15.30% versus 
7.21% (P = .001), 11.85% versus 6.29% (P = .03), and 
17.78% versus 10.50% (P = .01), respectively. Additionally, 
the proportions of lethal, serious, and significant errors were 
0.74% versus 0.35% (P = .04), 10.52% versus 2.57% (0.002), 
and 47.88% versus 9.57% (P = .001), respectively. While 
antibiotics accounted for the most common type of errone-
ous drugs in the active (30.98%) and control groups (30.65%), 
the proportions of vitamins and corticosteroids were 21.86% 
versus 5.87% (P = .005) and 8.65% versus 3.14% (P = .007), 
respectively.

Time Feasibility of the Study Approach

The time taken to detect PEs and the time needed to persuade 
physicians/patients with PIs between the active and control 
groups were (3.87 ± 2.78 min) versus (8.29 ± 6.38 min) and 
(2.03 ± 1.76 min) and (5.02 ± 4.22 min), respectively (all 
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with P < .05). Nonetheless, the money saving rate per PI was 
similar in both groups. Within the active group, the time 
needed to detect PEs across the errors with high severity 
(lethal, serious, and significant errors) and errors with low 
severity (moderate and minor errors) was (5.32 ± 4.22 min) 
versus (2.42 ± 1.09 min), respectively (Table 3).

Frequency, Nature, and Acceptance of 
Pharmaceutical Interventions

Of the 6598 and 968 PIs conducted by participants working 
in the active and control group pharmacies, which 6013 
(91.13%) and 651 (67.25%) were accepted, respectively. The 
most common PIs carried out by the active group were ces-
sation of drug therapy (48.51%) and addition of a drug ther-
apy (23.65%). There were three significant predictors for 
physician/patient acceptance of PIs conducted by pharma-
cists in the active group; addition of drug therapy interven-
tions (AOR = 0.62; 95% CI, 0.21-0.84), errors with significant 
clinical seriousness (AOR = 0.32; 95% CI, 0.16-0.64), and 
interventions conducted on patients with major polyphar-
macy (AOR = 5.65; 95% CI, 2.35-7.85) (Table 4).

Discussion

The current pandemic has increased the risk for PEs through 
applying heavy pressure and stress on prescribers, who have 
received conflicting reports on pharmacotherapy manage-
ment in COVID-19 patients,12,34 which could result in higher 
rates of morbidity and mortality.35 Although pharmacists 

have demonstrated themselves as key players in reducing the 
burden on healthcare systems and improving patient safety,36 
the COVID-19 pandemic has brought new challenges that 
require constant learning and improving of clinical skills. 
Accordingly, we aimed to assess the effectiveness of an edu-
cational intervention (PE-related clinical scenarios) designed 
by clinical experts and delivered to pharmacists working in 
community settings through WhatsApp in improving their 
ability to detect PEs and conduct successful PIs. This study 
addressed a new educational interventional approach that has 
never been tested for reducing PEs involving COVID-19 
patients in the community.

Using WhatsApp to deliver these clinical scenarios 
reduced barriers to effective communication, which can hin-
der the advancement of clinical practice. Nonetheless, the 
effect of our new intervention on pharmacists’ involvement 
in educational events was beyond the scope of this study.

PEs related to wrong drug (contraindication, drug-drug 
interaction, unnecessary drug prescribed, no proof of its ben-
efits) and omission of a drug were the top PEs detected by 
the active group participants. The types of errors identified 
by the control group pharmacists differed significantly. Two 
key messages can be concluded from this outcome. First, 
COVID-19 patients were vulnerable to a broad range of PEs, 
of which more than half were clinically lethal, serious, or 
significant. This supports the discussion of İrfan Aygün and 
his colleagues in their reports regarding the consequences of 
high multiple drug usage among COVID-19 patients.37 We 
can explain the high rates of clinically serious and significant 
PEs involving COVID-19 patients by 2 ways: 1) the nature 

Table 1.  General characteristics of pharmacies and pharmacists included in the study.a,b

Pharmacy Control group Intervention group

Number of pharmacies 53 52
Providing remote pharmaceutical services, n (%) 16 (30.18) 18 (34.61)
Number of prescribers within a 7-kilometer radius 9.77 (±4.33) 8.27 (±3.68)
Patients per day (onsite) 33.51 (±12.56) 31.98 (±11.03)
Patients per day (remote care) 8.55 (±6.25) 9.21 (±7.37)
Prescriptions per day 16.74 (±9.53) 19.65 (±11.79)
Dispensed medications per day 81.66 (±21.65) 84.74 (±14.73)
Pharmacist
  Number of Pharmacy staff 113 111
  Gender, female, n (%) 87 (76.99) 84 (75.67)
  Age, (years) 25.66 (±3.24) 26.72 (±4.38)
  Experience, (years) 3.88 (±2.54) 3.67 (±2.18)
  Degree, n (%)
  BSc 106 (93.80) 102 (91.90)
  MSc 7 (6.20) 9 (8.10)
Daily WhatsApp usage
  Low (<1 h) 17 (15.04) 14 (12.61)
  Moderate (1-3 h) 73 (64.60) 79 (71.17)
  High (>3 h) 23 (20.35) 18 (16.21)

aNote: Parameters described as mean (SD) unless stated otherwise.
bAll differences were not statistically significant (P > .05).
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of errors which include prescribing medications that may 
lead to severe adverse effects (ie, hydroxychloroquine), 
major drug-drug interactions, and negative long-term effects, 
and 2) the nature of drugs involved in PEs, which includes 
antimicrobials (without clinical justification), vitamins 
(without blood tests), and corticosteroids for mild cases of 
COVID-19. The second key message is that using technol-
ogy platforms (eg, WhatsApp®) to deliver clinical scenarios 
involving PEs in COVID-19 patients to community pharma-
cists might have enhanced the skills of those pharmacists in 
terms of conducting clinically significant interventions, 
such as stopping unnecessary drugs, suggesting a new 

pharmacotherapy, or changing the dose and duration of a 
drug. There are 2 previous studies in the literature, which 
used clinical cases to solidify pharmacists’ knowledge with 
regard to drug-related problems (DRPs). However, we iden-
tified 3 main points that could limit the generalizability and 
reliability of their outcomes. First, the vehicle used to deliver 
the intervention was face-to-face workshops, which could 
negatively influence the engagement of pharmacists due to 
the high cost and time-consuming nature of such educational 
events. Second, the intervention itself was unclear and deliv-
ered over a short period, which is unlikely to considerably 
influence the skills and knowledge of pharmacists on a 

Table 2.  Frequency and nature of prescribing errors reported during the study.

Parameter Total Active group Control group

COVID-19 patients, n 17 689 9063 8626
Medication orders, n 85 968 40 783 45 185
Patients with PEs, na 2866 2274 592
Erroneous medications, n 6785 5800 985
Total PEs, na 8963 7564 1399
PEs incidence (total PEs/total medication orders × 100)a 10.42% 18.54% 3.09%
PEs per patient (total PEs/total no. of patients)a 0.50 0.83 0.16
PEs classificationa

  Wrong drug (contraindication) 1259 (14.04) 1158 (15.30) 101 (7.21)
  Wrong drug (Unnecessary drug prescribed/no proof of its benefits) 985 (10.98) 897 (11.85) 88 (6.29)
  Wrong drug (drug-drug interaction) 778 (8.68) 687 (9.08) 91 (6.50)
  Wrong drug (ineffective drug) 522 (5.82) 421 (5.56) 101 (7.21)
  Wrong drug (Allergy) 129 (1.43) 79 (1.04) 50 (3.57)
  Low dose error 405 (4.51) 366 (4.83) 39 (2.78)
  High dose error 666 (7.43) 587 (7.76) 79 (5.64)
  Omission of a drug 1492 (16.64) 1345 (17.78) 147 (10.50)
  Omission of a drug route, dosage form, or dose 896 (9.99) 689 (9.10) 207 (14.79)
  Writing illegibly 784 (8.74) 513 (6.78) 271 (19.37)
  Wrong frequency 401 (4.47) 378 (4.99) 23 (1.64)
  Wrong duration 471(5.25) 366 (4.83) 105 (7.50)
  Wrong dosage form 175 (1.95) 78 (1.03) 97 (6.93)
Clinical Seriousness of errorsa

  Lethal 61 (0.68) 56 (0.74) 5 (0.35)
  Serious 832 (9.28) 796 (10.52) 36 (2.57)
  Significant 3756 (41.90) 3622 (47.88) 134 (9.57)
  Moderate 1348 (15.03) 968 (12.79) 380 (27.16)
  Minor 2966 (33.09) 2122 (28.05) 844 (60.32)
Erroneous drugsa

  Antibiotics 2099 (30.93) 1797 (30.98) 302 (30.65)
  Vitamins 1325 (19.52) 1268 (21.86) 57 (5.78)
  Analgesics 862 (12.70) 648 (11.17) 214 (21.72)
  Corticosteroids 533 (7.85) 502 (8.65) 31 (3.14)
  Antivirals 585 (8.62) 537 (9.25) 48 (4.87)
  Antihypertensives 499 (7.35) 402 (6.93) 97 (9.84)
  Antidiarrheals 374 (5.51) 247 (4.25) 127 (12.89)
  Anticoagulants and Thrombolytics 316 (4.65) 296 (5.10) 20 (2.03)
Othersb 192 (2.82) 103 (1.77) 89 (9.03)

Note: aDifferences between the intervention and control groups are significant (P ≤ 0.05). PEs: prescribing errors. Data are described as n (%), unless 
stated otherwise.
bothers; refers to drugs with less than 1%.
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particular topic. Third, the outcome assessment of those 
studies was conducted using questionnaires, a method that 
cannot provide clear evidence about the impact of their 
approaches on practice.

In this study, the rate of physician/patient acceptance of 
PIs in the active group was significantly higher than that 
reported by the control group and other studies conducted in 
the Netherlands38 and France.39 This could be attributed to 
the structure of clinical scenarios used in the intervention 
phase, which included not only the case, but also an evi-
dence-based solution.

In total, the findings of this study have 2 major implica-
tions. First, the magnitude and the severity of PEs involving 
COVID-19 patients in the community was concerning and 
corrective actions are needed to prevent such errors and 
reduce their burden on patient safety and healthcare systems. 
Second, the strategy proposed in this study can help in devel-
oping a feasible and time-efficient interventional tool to 
encourage pharmacists’ involvement in identifying and cor-
recting PEs in light of COVID-19. Nonetheless, further 
research projects are needed to establish and optimize col-
laborative practice and communication tools between com-
munity pharmacists and prescribers in primary and secondary 
care units; for example, assessment of an instant communi-
cation system that links pharmacists with prescribers to facil-
itate correcting PEs, if any. Additionally, the influence of 
WhatsApp usage as a vehicle for medical education on rate 
of pharmacists’ involvement in educational events needs to 
be evaluated.

The outcomes of the current study need to be considered 
in light of its limitations. First, this study focused on a new 
strategy established to improve proactive measures to pre-
vent PEs, and no assessment for outcome-based parame-
ters, such as rates of mortality, recovery, hospitalization 
was conducted. Therefore, before providing a final and 
robust judgment on the efficacy of the new strategy, an 
assessment of outcome-based parameters should be con-
ducted. Nevertheless, several authors have established a 
link between the prevention of PEs and improved pharma-
cological outcomes.40,41 Second, the participants of the study 
self-reported the outcome measures, which might have 
incorporated some reporting bias, influencing the validity of 
the outcome assessment process. Nonetheless, direct obser-
vation was not a feasible technique to report the study out-
comes given the COVID-19 situation. Third, we did not 
investigate whether missing data during the outcome assess-
ment could have affected the accuracy of our outcomes. 
Fourth, the biggest validity limitation of this study is the 
ambiguity of some of the stated interventions the interven-
tion group were primed to detect. This may skew the results 
in favor of the intervention group given they were told to 
view these as mistakes and to intervene where an unbiased 
observer might see them as too clinically insignificant to 
require intervention. Finally, although we applied proportion-
ate random sampling to recruit pharmacies from different 

geographic regions across Jordan, a few regions were not 
included in the recruitment study due to practical reasons. 
This might have affected the generalizability of our findings. 
However, the pharmaceutical and medical regulations across 
Jordan are unified and no significant differences in clinical 
practice are expected to be seen between different regions.

Conclusion

A high incidence of PEs involving COVID-19 patients in 
community settings were identified. The educational tool 
proposed in this study can help in designing a feasible and 
time-efficient interventional tool to encourage pharmacists’ 
involvement in identifying and correcting PEs in light of 
COVID-19.
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