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Abstract
Background: Coronavirus disease (COVID-19) continues to be a major global public health issue. COVID-19 is highly contagious, and numerous mitigation 
strategies have recently been implemented to prevent the spread of this disease. Pharmacists utilize telecommunication technology to provide patient 
care services, thus increasing patient access to pharmaceutical services. There was a scarcity of evidence regarding the impact of telepharmacy on patient 
outcomes during COVID-19. Therefore, the aim of this study was to summarize the available research evidence on the impact of telepharmacy on patient 
outcomes during COVID-19. Methods: A systematic literature search was conducted between January 2020 to September 2022 in Ovid MEDLINE, Ovid 
Embase, and Cochrane Central Register of Controlled Trials, using appropriate terms on telepharmacy, COVID-19, and patient outcomes. Only studies 
that investigated the impact of telepharmacy on patient outcomes during COVID-19 were included. A systematic literature search was conducted 
between January 2020 to September 2022 in Ovid MEDLINE, Ovid Embase, and Cochrane Central Register of Controlled Trials, using appropriate terms on 
telepharmacy, COVID-19, and patient outcomes. Only studies that investigated the impact of telepharmacy on patient outcomes during COVID-19 were 
included. Results: A total of three studies were included in the review. The telepharmacy services were offered via virtual anticoagulation clinic, retail 
community telepharmacy through information technology tools, and RxLive® telepharmacy program. All studies included in the review demonstrated 
that the provision of telepharmacy services during COVID-19 had an overall positive impact on the patient outcomes such as a reduction in the rates of 
hospitalisation and medication-related problems and maintaining the international normalized ratio values within the therapeutic range. Conclusion: 
This review provides evidence that telepharmacy services have been successful in improving patient outcomes during the COVID-19 pandemic, including 
reductions in medicines-related problems and hospitalisation rates. As the pandemic continues, there is an urgent need to further expand telepharmacy 
services, using modern communication technologies such as televideo, especially for patients living in remote areas. There is a need to conduct further 
pre-post-intervention studies to address this gap.
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INTRODUCTION

Coronavirus disease (COVID-19) continues to be a major global 
public health issue. The virus is highly contagious, and some 
mitigation strategies have been implemented to prevent its 
spread. This comprises imposing local or national lockdowns, 
social distancing, wearing masks, travel restrictions, and 
reduction of patient follow-up schedules.1,2 Reduction of 
patient follow-up appointments is one of the main preventative 
measures for COVID-19 and consequently, communication 
between patients and healthcare providers is compromised.3 

The relationship between a healthcare provider and a patient 
has a crucial role in the overall outcome of the patient. One of the 
most important strategies in enhancing patient communication 
with their healthcare provider during COVID-19 is using 
telehealth. Telehealth is defined as the “use of electronic 
information and telecommunication technologies to support 
and promote long-distance clinical health care, patient and 
professional health-related education, public health and health 
administration”.4 Telepharmacy is one type of telehealth and is 
a concept that refers to a method used in pharmacy practice 
in which a pharmacist utilizes telecommunications technology 
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to oversee pharmacy-related services.5 The pharmaceutical 
services provided through telepharmacy include prescription 
drug review, drug information services, drug monitoring, and 
patient counseling.6 

The COVID-19 epidemic has considerable impact on the 
provision of pharmaceutical care. In the pharmaceutical 
care service, the logistic procedures and patient counseling 
contribute to high-quality pharmacotherapy and are affected.7 
Without proper counseling vulnerable patient groups such 
as the elderly and those with limited health and literacy are 
at increased risk of drug-related problems.8 Advances in 
telepharmacy over the past 2 decades enabled pharmacy 
professionals to easily adapt their practice models to use 
during the pandemic.9 Telepharmacy has been successfully 
implemented within community pharmacy settings through 
the creation of remote dispensing sites.10 The use of 
telepharmacy is promoted during the COVID-19 epidemic to 
facilitate instructions and teach back.11 Thus, telepharmacy can 
be a potential alternative during the COVID-19 pandemic in 
which the community is required to practice social distancing 
and reduce routine visits to healthcare facilities.12 The most 
observed telepharmacy initiatives were virtual consultations, 
medicines home delivery, and patient education.13 Therefore, 
we aimed to document the available research evidence on 
the impact of telepharmacy on patient outcomes during the 
COVID-19 pandemic.

METHODS

This systematic review’s findings were reported using the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guideline.14 

A systematic literature search was conducted from January 
2020 to September 2022 in Ovid MEDLINE, Ovid Embase, 
and Cochrane Central Register of Controlled Trials. The 
search included relevant keywords such as “telepharmacy,” 
“telemedicine,” “telehealth,” “pharmaceutical care services,” 
“virtual,” “coronavirus disease,” “COVID-19,” “COVID,” 
“patient outcomes,” “hospitalization,” “outcomes,” and 
“health outcome.” Only studies that examined the impact of 
telepharmacy on patient outcomes and were published post-
January 2020 were reviewed, and citations in reviews and 
original research studies were examined as well. The primary 
focus was on the impact of telepharmacy on patient outcomes 
during COVID-19. We included studies published in English 
and excluded reviews, protocols, and studies that did not 
assess the impact of telepharmacy on patient outcomes during 
COVID-19. Furthermore, we conducted citation analysis in Web 
of Science and Google Scholar to identify the prospective citing 
of references of the selected literature.

Study screening and selection 

Two researchers (D.S.A and S.A) independently screened the 
title, abstract, and full text of each potentially relevant study for 
determining their eligibility. A third researcher (A.F) resolved 
any discrepancy, and we followed the approach of consensus 
decision-making.

Inclusion and exclusion criteria 

We restricted our selection to studies that specifically 
investigated the impact of telepharmacy on patient outcomes 
during the COVID-19 pandemic, and excluded review studies, 
case reports, case series, and studies published in languages 
other than English.

Data extraction and synthesis

Two researchers (A.F and S.A) independently reviewed and 
extracted the data from the final eligible studies. Figure 1 
depicts the study selection process and citation analysis.

Quality assessment

We critically appraised the quality of all eligible studies and 
selected Joanna Briggs Institute (JBI) as a metric for quality 
assessment in this review. One reviewer (S.A) used the JBI 
Critical Appraisal Checklist to assess the quality of the cross-
sectional and cohort studies. We did not exclude studies based 
on the quality assessment.

RESULTS

A total of 6994 studies were identified via three databases. We 
removed 800 duplicate studies and screened 6194 studies to 
ascertain their eligibility for inclusion. Seventy studies were 
eligible for the full-text analysis. Subsequently, sixty-seven 
studies were eliminated as they did not meet the inclusion 
criteria. We did not find any potential study from the citation 
analysis. Lastly, three studies that investigated the impact of 
telepharmacy on patient outcomes during COVID-19 were 
included in this review (Figure 1). 

Overview of the included studies 

Table 1 illustrates the qualitative summary of the studies. A 
quantitative summary of the included studies based on gender, 
mean age (years), sample size, study duration, outcome 
measures, significant association (positive or negative), and 
statistical tests, is detailed in Table 2. The studies were conducted 
in Saudi Arabia,15 United Arab Emirates,16 and the United States 
(Table 1).17 There were two cross-sectional studies,15,16 and one 
was a cohort study.17 The sample size ranged from 270 to 29, 
125 patients. The study duration ranged from 3 to 12 months. 
The telepharmacy services were a virtual anticoagulation 
clinic,15 retail community telepharmacy via information 
technology tools,16 and RxLive® telepharmacy program.17 The 
model of communication used to implement telepharmacy 
included virtual clinic service, video conferencing software, 
phone calls, and social media platforms. All studies included in 
the review showed that the implementation of telepharmacy 
during COVID-19 had an overall positive impact on the patient 
outcome such as a reduction in the rates of hospitalisation and 
medication-related problems and maintaining the INR values 
within the therapeutic range (Table 2). 

Methodological quality of studies

Most studies (n = 2, 67%) were of moderate quality based on 
the JBI checklist. The quality of the remaining one study was 
found to be high (Supplementary Tables S1 and S2).
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Figure 1. PRISMA Flow diagram of the study selection process and citation analysis
 

Table 1. The qualitative summary of included studies

Author, 
year, 
country

Study design Model of 
communication 

Population 
studied 

Intervention Description of intervention Effect on outcome/Key findings

Al-Ammari 
M et al., 
2021, Saudi 
Arabia15

Prospective 
cross-sectional 
study

Virtual Clinic Adult 
patients with 
comorbidities 
who were 
prescribed an 
anticoagulant

Virtual 
anticoagulation 
clinic

Clinical Pharmacist led 
virtual clinic provided tele 
health services regarding 
anticoagulation with the 
follow up of labs (INR, TTR) 
and managing patients.

The mean percentage of overall INR 
values in the range was 59.39% ± 
32.84.

The median satisfaction score 
was 32 (IQR 28–36) of a maximum 
score of 40
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Table 2. The quantitative summary of included studies

Author, 
year, 
country

Study design Study 
duration

Sample size Mean age 
(years) 

Gender 
(female%)

Relevant 
outcome(s)

Outcome measures Significant 
association 
(+/-)

Statistical 
Tests

Control / 
Pre

Intervention 
/ Post

Al-Ammari 
M et al., 
2021, Saudi 
Arabia15

Prospective 
observational 
study

3 
months

270 58.96 ± 
18.43 
year

58.9% Effects on INR, 
TTR, Patient 
Satisfaction,
Resource 
Utilization

NA INR in 
therapeutic 
range 60% 
of the time,
And TTR 
> 50% 
Reduction 
(>70%) 
in cost of 
coaguchek 
and nursing 
(>80%)

+ Independent 
sample t-test, 
Two tailed 
test

Ibrahim OM 
et al.,2020, 
United Arab 
Emirates16

Prospective 
Cross-
sectional 
Observational 
study

4 
months

52 
pharmacies
29,125 
patients

NA NA Rates and 
types of 
pharmacist 
interventions 
and MDE’s

Rates of 
MDEs 
(19.43%)
Counselling 
errors 
(10.42%)

Rates of 
MDEs 
(15.81%)
Counselling 
errors 
(9.35 %)

+

+ 

Chi square, 
Fisher Exact
Test 

Erik Hefti 
et al.,2022, 
USA17

Retrospective, 
double-arm 
cohort study

1 year 3,782 75 years NA Reduction In 
hospitalization 
rate

Non- access 
group 
+40.2% 

Access 
group 
+12.9% 

+ Two tailed 
Student’s 
t-test

NA, Not Applicable; HbA1c, Glycated Hemoglobin; ANOVA, Analysis of Variance Test; INR, International Normalized Ratio; TTR, Time in therapeutic range; MDEs, 
Medication Dispensing

Ibrahim OM 
et al., 2020, 
United Arab 
Emirates16

Prospective 
cross sectional 
observational 
study

Video 
conferencing 
software, phone 
calls and social 
media websites 
to deliver 
services.

COVID-19 
probable and 
confirmed 
patients

Retail 
community 
tele-pharmacy

Telepharmacy was introduced 
to compare the rate of 
pharmacist interventions and 
MDE’s across community 
pharmacies with and without 
tele-pharmacy

Rates of MDE’s and their 
subcategories, prescription related 
errors and counselling errors 
across pharmacies between groups 
improved from 15.81% to 19.43% 
and 9.35% to 10.42% respectively.

Erik Hefti et 
al., 2022, 
United 
States17

Retrospective, 
double-arm 
cohort study

Rx Live 
Telepharmacy 
platform

Adult 
outpatient 
population 
with 
comorbidities

RxLive® 
telepharmacy 
program

Rx Live Telepharmacy 
program (via telephone or 
televideo) was introduced to 
increase adherence, improve 
medication management 
review, optimize 
pharmacotherapy, and 
bridge potential gaps that 
form between providers and 
patients and decrease ADR’s 
resulting in hospitalizations.

 Pharmacist-provided 
pharmacotherapeutic care has been 
shown to reduce ADRs, improve 
patient education, and improve 
medication adherence, reducing 
the likelihood of unaddressed 
medication problems that persist 
and could ultimately lead to 
hospitalization.

INR, International Normalized Ratio; TTR, Time in therapeutic range; MDEs, Medication Dispensing Errors; ADR’s, Adverse Drug Reactions; COVID-19, coronavirus 
disease 2019.

DISCUSSION

The main goal of this review was to understand the impact 
of telepharmacy on the health outcome of the patients 
during the COVID-19 pandemic. Although telepharmacy is 
not a new concept in pharmacy practice, only a few studies 
have been conducted during the pandemic. Moreover, there 

is a scarcity of summarized evidence showing the impact of 
providing pharmaceutical services via telepharmacy. This 
review found that telepharmacy is effective in providing care 
for patients during the COVID-19 pandemic when direct care is 
not possible. In this review, all studies included reported that 
the implementation of telepharmacy during the COVID-19 had 
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an overall positive impact on the patient outcomes such as 
reduction in the rates of hospitalisation and medication-related 
problems and maintaining International Normalized Ratio (INR) 
values within the therapeutic range. 

The provision of telepharmacy services via RxLive® reduced the 
incidence of hospitalisation among outpatient population.17 
RxLive® is a novel telepharmacy service which utilizes advanced 
telecommunication technology to deliver pharmaceutical 
care.17 The Pharmacist-led RxLive® program reduces drug-
related harms and improves patient education and medicine 
adherence, thus lowering the episodes of hospitalization.17,18 
The provision of telepharmacy service via anticoagulation clinic 
helps to maintain INR values within the therapeutic value.15 
Telepharmacy anticoagulation clinic has been as effective as 
face-to-face interactions between patients and healthcare 
providers.15,19 A recent review reported that telepharmacy 
anticoagulation clinic reduced the occurrence of bleeding and 
hospitalization.19 

Telepharmacy can be used as an alternative healthcare method 
in providing pharmacist care, such as support with drug 
management for chronic conditions. However, several factors 
must be considered for the success of pharmaceutical services. 
Building trust is recommended between the pharmacist and 
the patient for efficient telepharmacy visits and the patient 
should provide consent prior to the initiation of this service.20 
Governmental interventions, such as relaxation of regulations 
and messaging to relieve patient tension is vital to overcome 
some of the challenges.21,22 In addition, appropriate legislation, 
and prescribing protocols, especially for controlled medications 
are crucial to allow such services via telepharmacy.23 

There are many forms of telepharmacy used in the research 
studies reviewed, such as virtual clinic service, video 
conferencing software, telephone calls and social media 
platforms. The studies included in this review varied in the 
frequency and intensity of telepharmacy interventions. The 
majority of the telepharmacy services were conducted by 
telephone. This is because the telephone is still considered 
an effective communication model and is commonly used so 

that it can be accessed by almost everyone. A previous study 
reported the most observed telepharmacy initiatives such as 
virtual consultations, home delivery of medicines and patient 
education.24 

This review is the first of its kind that examined the impact 
of telepharmacy during the COVID-19 pandemic on patient 
outcomes and was comprehensive as the electronic search 
was performed in three important databases. This study also 
has certain limitations. Meta-analysis was not conducted due 
to the heterogeneity of the included studies. Studies published 
in languages other than English were not included, which may 
have omitted pertinent studies. Nonetheless, citation analysis 
and hand-searching of all eligible studies were performed 
to eliminate the influence of factors (e.g., wrong indexing 
or inconsistent terms) that could affect the searching of 
keywords. Similarly, the citational analysis ensures that we did 
not overlook any relevant information for this study.

CONCLUSIONS

This review provides evidence that telepharmacy services have 
been successful in improving patient outcomes during the 
COVID-19 pandemic, including reductions in medicines-related 
problems and hospitalization rates. As the pandemic continues, 
there is an urgent need to further expand telepharmacy 
services, using modern communication technologies such as 
televideo, especially for patients living in remote areas. There 
is a need to conduct further pre-post-intervention studies to 
address this gap.

AUTHORS’ CONTRIBUTION

All authors contributed to the study conception and design. 
Material preparation and data collection were performed 
by Dalal Salem Al-Dossari, Yahya Ali Laghbi, Abdullah Saud 
Almutairi, Meshal Mohammad Alsupail, Fuad Khulaif Alharbi, 
Mohammed Hamdan Alharbi, Saud Alotaibi, Anam Farooq, 
Sheraz Ali. The data extraction from the databases was 
performed by all authors. The first draft of the manuscript was 
written with equal contribution of all authors, and all authors 
commented and edited previous versions of the manuscript. 

1. Khachfe HH, Chahrour M, Sammouri J, et al. An Epidemiological Study on COVID-19: a rapidly spreading disease. Cureus. 
2020;12(3):e7313. https://doi.org/10.7759/cureus.7313 

2. Ghina Nadhifah Iftinan NW, Keri Lestar. Telepharmacy: A Potential Alternative Approach for Diabetic Patients During the 
COVID-19 Pandemic. Journal of Multidisciplinary Healthcare. 2011;14:2261-2273. https://doi.org/10.2147/JMDH.S325645 

3. Ellen S. Koster DP, Marcel L, et al. COVID-19 epidemic on the provision of pharmaceutical care in community pharmacies. 
Research in Social and Administrative Pharmacy. 2021;17(1):2002-2004. https://doi.org/10.1016/j.sapharm.2020.07.001 

4. Health Resources & Services Administration. Office for the Advancement of Telehealth. Available online: https://www.hrsa.
gov/rural-health/telehealth.

5. American Society of Health-Systems Pharmacists. ASHP Statement on Telepharmacy. Available online: https://www.ashp.
org/-/media/assets/pharmacy-informaticist/docs/sopit-bp-telepharmacy-statement.ashx 

6. Keeys C, Kalejaiye B, Skinner M, et al. Pharmacist-managed inpatient discharge medication reconciliation: a combined onsite 
and telepharmacy model. Am J Heal Pharm. 2014;71(24):2159-2166. https://doi.org/10.2146/ajhp130650 

7. Koster ES, Philbert D, Bouvy ML. Impact of the COVID-19 epidemic on the provision of pharmaceutical care in community 
pharmacies. Research in Social and Administrative Pharmacy. 2021;17(1):2002-2004. https://doi.org/10.1016/j.
sapharm.2020.07.001 

References

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/
https://doi.org/10.7759/cureus.7313
https://doi.org/10.2147/JMDH.S325645
https://doi.org/10.1016/j.sapharm.2020.07.001
https://doi.org/10.2146/ajhp130650
https://doi.org/10.1016/j.sapharm.2020.07.001
https://doi.org/10.1016/j.sapharm.2020.07.001


www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X)
© the Authors

Al-Dossari DS, Laghbi YA, Almutairi AS, Alsupail MM, Alharbi FK, Alharbi MH, Alotaibi S, Farooq A, Ali S. Impact of telepharmacy on 
patients’ outcome during COVID-19: a systematic literature review. Pharmacy Practice 2023 Oct-Dec;21(4):2883. 

https://doi.org/10.18549/PharmPract.2023.4.2883

6

8. Koster ES, Philbert D, Bouvy ML. Health literacy among pharmacy visitors in The Netherlands. Pharmacoepidemiol Drug Saf. 
2015;24(7):716-721. https://doi.org/10.1002/pds.3803 

9. Martin RD. Leveraging telecommuting pharmacists in the post-COVID-19 world. J Am Pharm Assoc (2003). 2020;60(6):e113-e115. 
https://doi.org/10.1016/j.japh.2020.07.026 

10. Le T, Toscani M, Colaizzi J. Telepharmacy: A New Paradigm for Our Profession. J Pharm Pract. 2020;33(2):176-182. https://doi.
org/10.1177/0897190018791060 

11. Liu S, Luo P, Tang M, et al. Providing pharmacy services during the coronavirus pandemic. Int J Clin Pharm. 2020;28(2):1-6. 
https://doi.org/10.1007/s11096-020-01017-0 

12. Di Cerbo A, Morales-Medina JC, Palmieri B, et al. Narrative review of telemedicine consultation in medical practice. Patient 
Prefer Adherence. 2015;9:65-75. https://doi.org/10.2147/PPA.S61617 

13. Unni EJ, Patel K, Beazer IR, et al. Telepharmacy during COVID-19: A Scoping Review. Pharmacy (Basel). 2021;9(4):183. https://
doi.org/10.3390/pharmacy9040183 

14. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. 
PLoS Med. 2009;6(7):e1000097. https://doi.org/10.1371/journal.pmed.1000097 

15. Al Ammari M, AlThiab K, Al Johani M. Tele-pharmacy Anticoagulation Clinic During COVID-19 Pandemic: Patient Outcomes. 
Front Pharmacol. 2021;12:652482. https://doi.org/10.3389/fphar.2021.652482 

16. Osama M Ibrahim RMI, Ahmad Z Al Meslamani, Nadia Al Mazrouei. Role of telepharmacy in pharmacist counselling to 
coronavirus disease 2019 patients and medication dispensing errors. Journal of Telemedicine and Telecare. 2020;29(1):18-27. 
https://doi.org/10.1177/1357633X20964347 

17. Hefti E, Wei B, Engelen K. Access to Telepharmacy Services May Reduce Hospital Admissions in Outpatient Populations During 
the COVID-19 Pandemic. Telemedicine and e-Health. 2022;28(9):1324-31. https://doi.org/10.1089/tmj.2021.0420 

18. Bond CA, Raehl CL. Clinical pharmacy services, pharmacy staffing, and adverse drug reactions in United States hospitals. 
Pharmacotherapy. 2006;26(6):735-747. https://doi.org/10.1592/phco.26.6.735 

19. Tran RJC, Yamzon J, Stewart TL, et al. Effectiveness of Telepharmacy Versus Face-to-Face Anticoagulation Services in the 
Ambulatory Care Setting: A Systematic Review and Meta-analysis. Annals of Pharmacotherapy. 2020;55(9):1084-1095. https://
doi.org/10.1177/1060028020983539 

20. Elbeddini A, Yeats A. Pharmacist intervention amid the coronavirus disease 2019 (COVID-19) pandemic: From direct patient 
care to telemedicine. J Pharm Policy Pract. 2020;13:23. https://doi.org/10.1186/s40545-020-00229-z 

21. Mohammad I, Berlie HD, Lipari M, et al. Ambulatory care practice in the COVID-19 era: Redesigning clinical services and 
experiential learning. J Am Coll Clin Pharm. 2020;3(6):1129-1137. https://doi.org/10.1002/jac5.1276 

22. Mohiuddin AK. Prospect of tele-pharmacists in COVID-19 pandemic situation in Bangladesh. J Biosci Biomed Eng. 2020;1. 
https://doi.org/10.47485/2693-2504.1004 

23. Kulatunga GG, Hewapathirana R, Marasinghe IRB, et al. A review of telehealth practices in Sri Lanka in the context of the 
COVID-19 pandemic. Sri Lanka J Biomed Inform. 2020;11(1):8-19. https://doi.org/10.4038/sljbmi.v11i1.8090 

24. Elizabeth J, Unni KP, Beazer IR, et al. Telepharmacy during COVID-19: A Scoping Review. 2021;9(4):183. https://doi.org/10.3390/
pharmacy9040183 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/
https://doi.org/10.1002/pds.3803
https://doi.org/10.1016/j.japh.2020.07.026
https://doi.org/10.1177/0897190018791060
https://doi.org/10.1177/0897190018791060
https://doi.org/10.1007/s11096-020-01017-0
https://doi.org/10.2147/PPA.S61617
https://doi.org/10.3390/pharmacy9040183
https://doi.org/10.3390/pharmacy9040183
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.3389/fphar.2021.652482
https://doi.org/10.1177/1357633X20964347
https://doi.org/10.1089/tmj.2021.0420
https://doi.org/10.1592/phco.26.6.735
https://doi.org/10.1177/1060028020983539
https://doi.org/10.1177/1060028020983539
https://doi.org/10.1186/s40545-020-00229-z
https://doi.org/10.1002/jac5.1276
https://doi.org/10.47485/2693-2504.1004
https://doi.org/10.4038/sljbmi.v11i1.8090
https://doi.org/10.3390/pharmacy9040183
https://doi.org/10.3390/pharmacy9040183


www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X)
© the Authors

Al-Dossari DS, Laghbi YA, Almutairi AS, Alsupail MM, Alharbi FK, Alharbi MH, Alotaibi S, Farooq A, Ali S. Impact of telepharmacy on 
patients’ outcome during COVID-19: a systematic literature review. Pharmacy Practice 2023 Oct-Dec;21(4):2883. 

https://doi.org/10.18549/PharmPract.2023.4.2883

7

Supplementary Table S1: Summary of the quality assessment for cross-sectional studies (n = 2)

Critical appraisal
checklist for cross-sectional studies

Al-Ammari M et al., 2021, Saudi Arabia1 Ibrahim OM et al., 2020, United 
Arab Emirates2

Were the criteria for inclusion in the sample clearly defined? Yes Yes

Were the study subjects and the setting described in detail? Yes Yes

Was the exposure measured in a valid and reliable way? Yes Yes

Were objective, standard criteria used for measurement of the condition? Yes Not clear

Were confounding factors identified? NA NA

Were strategies to deal with confounding factors stated? NA NA

Were the outcomes measured in a valid and reliable way? Yes Yes

Was appropriate statistical analysis used? Yes Yes

Study quality Moderate Moderate

Scores can range from 0 to 8, each question is given a single score for yes and 0 for no, unclear, and not applicable (NA)

High quality: score >7, Moderate quality: score 4-6, Low quality: score <4

Supplementary Table S2: Summary of the quality assessment for cohort studies (n = 1)

Critical appraisal
checklist for cohort studies

Erik Hefti et al.,2022, United States3

Were the two groups similar and recruited from the same population? Yes

Were the exposures measured similarly to assign people to both exposed and unexposed groups? Yes

Was the exposure measured in a valid and reliable way? Yes

Were confounding factors identified? Yes

Were strategies to deal with confounding factors stated? Yes

Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? Not clear

Were the outcomes measured in a valid and reliable way? Yes

Was the follow up time reported and sufficient to be long enough for outcomes to occur? No
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Was follow up complete, and if not, were the reasons to loss to follow up described and explored? No

Were strategies to address incomplete follow up utilized? No

Was appropriate statistical analysis used? Yes

Study quality High

Scores can range from 0 to 11, each question is given a single score for yes and 0 for no, unclear, and not applicable (NA)

High quality: score >7, Moderate quality: score 4-6, Low quality: score <4
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