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Abstract: The use of telepharmacy technology allows pharmacists to provide clinical 
pharmaceutical services to patients with diabetes mellitus (DM) who need regular services 
during the COVID-19 pandemic while maintaining distance and minimizing face-to-face 
meetings. The purpose of this review article was to identify the impact of telepharmacy 
intervention by pharmacists in diabetic patients by reviewing clinical outcomes and patient 
therapy adherences. A literature search was conducted through the PubMed database using 
the terms “telemedicine”, “telepharmacy”, “telehealth” and “telephone” in combination with 
“pharmacist”, ‘diabetes’ and ‘COVID-19ʹ or “Pandemic”. From a total of 67 articles identi-
fied, 14 research articles conform to the inclusion criteria. Telephone is the most widely used 
communication model (n = 11). All studies had a positive impact on clinical outcomes and 
three studies did not provide significant result on therapy adherence. The use of telepharmacy 
can be maximized and used on a vast scale, with the design of devices and technologies 
making it easier for pharmacists and diabetic patients to provide and receive clinical 
pharmaceutical services during the COVID-19 pandemic. 
Keywords: pharmacist, clinical pharmaceutical services, diabetes mellitus, telepharmacy, 
COVID-19

Introduction
The Coronavirus Disease 2019 (COVID-19) pandemic has emerged since the end 
of 2019 and disrupted many human activities, especially in the healthcare sector.1,2 

COVID-19 is a respiratory disease caused by infection with the SARS-CoV-2 
(Severe Acute Respiratory Syndrome Coronavirus-2) virus which was first diag-
nosed in December 2019. The disease is believed to have first spread from Wuhan, 
China. The SARS-CoV-2 virus primarily affects the respiratory system, although 
other organs are also affected. Symptoms include fever, dry cough and fatigue and 
loss of sense of taste and smell. And in more serious symptoms can occur difficulty 
breathing, chest pain and loss of the ability to speak and move and even death.3,4 

The virus is highly contagious and has a tendency to spread through droplets. This 
causes that the only options to prevent its spread are to impose local or national 
lockdowns, social-distancing, travel restrictions, and reduction of hospital/clinic 
schedules.5–7 As a final measure, the COVID-19 pandemic has forced the imple-
mentation of health protocols in which people are required to keep their distance 
and reduce face-to-face meetings. Such regulation is also implemented in healthcare 
facilities so patients have to reduce routine visits.8,9
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Diabetic patients are among those most affected by the 
COVID-19 pandemic because they need regular clinical 
pharmaceutical services for monitoring patient lifestyle for 
disease, drug therapy management, monitoring clinical 
outcome parameters and drug therapy adherence.10 The 
use of internet of things as recommended by the 
International Pharmaceutical Federation (FIP) can over-
come the main challenges of managing diabetes or other 
chronic illness patients during a pandemic, namely, the 
limited access to healthcare facilities, routine laboratory 
examinations and providing education and medicines.11

Telepharmacy is part of telemedicine and is a concept 
that refers to the provision of pharmaceutical services by 
pharmacists. The National Association of Boards of 
Pharmacy defines telepharmacy as pharmaceutical care 
delivery through the use of telecommunications and infor-
mation technology for patients at distance. Telepharmacy 
generally involves services such as prescription drug 
review, drug information services, drug monitoring and 
patient counselling.11–13 Telepharmacy can be a potential 
alternative in overcoming the need for pharmaceutical 
services during a pandemic when the community is 
required to practice social distancing and reduce routine 
visits to healthcare facilities.14 The use of telepharmacy in 
providing pharmaceutical care has also been carried out in 
a hospital in Spain and evidence shows that telepharmacy 
can facilitate pharmacotherapy follow-up, patient educa-
tion, clinical coordination, information-dissemination and 
home drug delivery.15 In 2021, electronic health informa-
tion systems have developed, such as website-based appli-
cations, mobile applications and other forms, that make 
information more easily available to pharmacists.16,17

The presence of telepharmacy should have a positive 
impact on patient recovery, because telepharmacy may be 
useful in supporting patient that use medication when 
pharmacist is not physically present.18 However, currently 
the use of telepharmacy in diabetic patients is still poorly 
studied and has not been fully explored. Thus, in this 
review the authors discuss and evaluate the impact of 
pharmaceutical service interventions through telepharmacy 
on the care of diabetic patients and future prospects for use 
during the pandemic.

Methods
This review includes research articles from the PubMed 
journal database that were published during 2011–2021. 
The literature search was performed from May to June 
2021 using the following keywords: “pharmacist”, 

“telepharmacy”, “telehealth”, “telephone”, ‘diabetes’, 
COVID-19ʹ and ‘pandemic’. Inclusion criteria for the articles 
were that they had to be in English and use the experimental 
method. Additional criteria are that: articles will be reviewed 
in the form of reports or research results that explain the 
practice of pharmaceutical services by pharmacists through 
telepharmacy technology, either SMS, telephone or other 
information technology; the provision of interventions is 
carried out at the patients home, nursing home or a series of 
services in health service facilities; and research outputs are 
in the form of clinical outcomes of diabetic patients and 
patient adherence with drug therapy.

As described in Figure 1, the search resulted in 67 
articles, of which 53 were excluded because they did not 
meet the inclusion and exclusion criteria. Finally, 14 arti-
cles were available for review that discussed the use of 
telepharmacy for diabetic patients.

Results
Of the 67 articles identified, 14 research articles met the 
specified inclusion and exclusion criteria. The articles 
obtained were published between 2011 and 2021. The 
research was carried out in various regions: Asia, Africa, 
Europe and America. All studies used the experimental 
method, such as randomized or non-randomized controlled 
trial and prospective single-cohort study.

The majority of the articles (n = 12) used a research 
method in a randomized controlled trial. There are several 
telepharmacy technologies used in providing interventions, 
including telephone (n = 11), electronic messages (n = 2), 
web-based programs (n = 1) and special electronic devices (n 
= 2). The interventions included counselling (n = 8), mon-
itoring clinical parameters (n = 4), monitoring drug use (n = 
6), patient education (n = 3) and virtual management by a 
multidisciplinary team (n = 2). All studies focused on the 
adult patient population. All of the studies gave positive 
results for clinical outcomes management. Overall, there 
were no studies that had a negative impact on both outcomes 
and there were three studies that did not have a significant 
impact on medication adherence after the intervention.

Clinical Outcomes and Therapy 
Adherence Toward Telepharmacy: Pre- 
Pandemic
Table 1 describes the activities of telepharmacy interven-
tion in diabetic patients during pre-pandemic conditions 
from 2012 to 2019 with clinical outcomes results. In 
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addition, Table 2 describes the medication adherence 
results. The use of telepharmacy in diabetic patients as a 
whole gave positive results on clinical outcomes, as seen 
from the improvement in HbA1c values and blood sugar 
levels,16–18,25,26 as well as positive results on patient 
adherence to treatment therapy,23,25,27,29,30 although three 
studies gave a neutral result because the intervention did 
not give a significant result when compared to a control 
group.16–28

As previously stated, this review article classifies study out-
comes into two categories based on reported outcomes: clinical 
outcomes and treatment adherence. Studies that reported out-
comes related to patient clinical outcome parameters were pri-
marily monitoring laboratory values (n = 11). Studies reporting 
outcomes related to treatment adherence (n = 8).

Clinical Outcomes and Therapy 
Adherence Toward Telepharmacy: The 
COVID-19 Pandemic
The COVID-19 pandemic has changed the way people 
interact in order to minimize exposure to infection. 

Telepharmacy for diabetic patients as an alternative health 
care method is a new approach to provide pharmacist care 
remotely and without face-to-face meetings. One study 
conducted in Saudi Arabia describes the impact of tele-
pharmacy use in patients with uncontrolled type 2 DM 
during the COVID-19 pandemic. This study was con-
ducted using a prospective single-cohort pre-post interven-
tion method carried out by a multidisciplinary team of 
physicians, clinical pharmacists, diabetes educators and 
other healthcare professionals. Interventions were carried 
out by reviewing medical records and the latest laboratory 
examinations by doctors; patients then received appropri-
ate treatment counselling and therapy from clinical phar-
macists and can be referred to diabetes educators when 
needed. The impact of the virtual clinic on clinical out-
comes and medication adherences was evaluated before 
and after the implementation of telepharmacy. Assessment 
of the HbA1c level showed that HbA1c decreased signifi-
cantly from 9.98 ± 1.33 before the intervention to 8.32 ± 
1.31 after the intervention (mean difference = 1.66 ± 1.29, 
CI = 1.43–1.88; p < 0.001). The need for in-person care 

Figure 1 Flow chart of literature search.
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visits was also assessed during the use of telepharmacy. In 
pre-pandemic conditions, high-risk diabetic patients 
required visits every 1–2 weeks; however, with the use 
of virtual clinics the frequency of in-person visits has 
greatly decreased. For the majority of patients (64%), 
only one or two visits were required during the 4-month 
study period.32

Discussion and Future Perspectives
Telepharmacy as an alternative healthcare method is 
becoming a new approach to providing pharmacist care, 
such as support with drug management for chronic condi-
tions. The use of communication and information technol-
ogy in pharmaceutical practice is not a new concept; in 
fact, based on published evidence, this practice has been 
carried out for 20 years.33 However, until now there have 
not been many articles discussing and summarizing the 
evidence of the impact of providing pharmaceutical ser-
vices via this technology.31,34 Thus, in this review article 
the authors discuss the impact of interventions on clinical 
outcome management outputs and patient adherence to 
therapy.

Telepharmacy is effective in providing care for DM 
patients, especially during the COVID-19 pandemic when 
direct care is not possible. However, based on the results 
of the study,32 several factors must be considered for the 
success of pharmaceutical services. First, there must be 
good regulation and coordination between all health work-
ers and the parties involved. Second, it is important to 
categorize patients according to their condition status. 
This is because the condition of some high-risk patients 
may worsen and require immediate intervention, as further 
delay may lead to further complications. In addition, some 
patients, such as new DM patients or patients who are 
prescribed a new drug that requires special training (e.g 
insulin injections), need to be trained to ensure safe and 
proper use.

There are many forms of telepharmacy used in the 
research articles reviewed, such as providing interventions 
with online-based applications, special devices or tele-
phones. The studies included in this review varied in the 
frequency and intensity of telepharmacy interventions. The 
most commonly used method of delivering interventions is 
through telephone communication without using video. 
This is because the telephone is still considered an effec-
tive communication model and is commonly used so that it 
can be accessed by almost everyone. In addition, telephone 
is also a form of synchronous or real-time telepharmacy Sh
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that requires the presence of the patient and pharmacist at 
the same time35 so that interaction and communication can 
be carried out directly and the delivery of information 
becomes more effective.

The studies included in this literature review vary in 
describing the care provided to the control group. The 
majority of studies did not describe the usual care pro-
vided and the involvement of pharmacists in the usual care 
of the control group.21–24,26,27,29,30 However, several stu-
dies describe the usual care received, such as care by 
nurses, and patients receive equivalent onsite education 
and care but do not receive follow-up or monitoring via 
telepharmacy.17,19,20,25,28

In general, most of the interventions, both in conditions 
before the pandemic and during the pandemic, had a 
positive impact and there were only three studies that did 
not provide significant results: in these three studies, con-
ducted by Cohen et al,17 O’Connor et al22 and 
Lauffenburger et al,26 telepharmacy intervention was car-
ried out to improve patient adherence to medication ther-
apy. The results of the study by O’Connor et al22 were not 
significant because it was given at a low intensity where 
the patient received a call for 5 minutes within 2–3 weeks 
of the intervention. On the other hand, the similar inter-
vention in another case that included more contact times 
with the patient gave good results.36,37 The results of the 
study by Cohen et al17 did not have a significant difference 
between the intervention group and the control group in 
terms of adherence, this may have been due to more 
experience in the use of telepharmacy in the control 
group (telehealth led-nurse) compared to the intervention 
group administered by pharmacists. While the research 
conducted by Lauffenburger et al26 did not show signifi-
cant results on therapy adherence because there were only 
30% of patients who received initial pharmacist consulta-
tion interventions, so even though the contact rate was 
achieved, the value was low and affected the results of 
the research conducted.

Research on the use of telepharmacy for diabetic 
patients during the COVID-19 pandemic is still very lim-
ited. The only study results the authors obtained were 
Tourkmani et al.32 The study showed positive results 
with the provision of interventions by a multidisciplinary 
team led by pharmacists. Another study on the use of 
telepharmacy during the COVID-19 pandemic in outpati-
ents is conducted by Poderoso et al38 showed that the 
patients get clinical follow-up and therapeutic adherence 
monitoring with free home delivery of medication 

reducing outpatient visits by 56%, the average patient 
visit before the pandemic was 215 ± 25 and the average 
visit during a pandemic after telepharmacy implemented 
was 95 ± 29. Also, study conducted by Calil-elias et al39 

using telepharmacy to improve patient compliance in the 
use of oral antineoplastic agents stated that 53 patients had 
a Medication Possession Ratio (MPR) between 90–110% 
and 52 patients had a Proportion of Days Covered (PDC) 
value greater than or equal to 90%. These studies proved 
that the use of telepharmacy during the COVID-19 pan-
demic, especially for diabetic patients, has a good impact 
and able to improve clinical outcomes and patient therapy 
adherence, and can reduce patient visits to hospitals or 
health care facilities, which is an important factor in the 
pandemic.

Although research into the impact of telepharmacy on 
diabetes was mostly documented before the development 
of the COVID-19 pandemic, the results of these studies 
use fundamental principles and implementation examples 
that can illustrate the use of telepharmacy during the 
COVID-19 pandemic.34

And although this literature review compiles a wide 
variety of clinical pharmaceutical services delivered to 
diabetic patients via telepharmacy, it is likely that many 
are not covered (examples: those that are currently used 
but have not yet been published). It is also possible that 
this review article does not cover all the examples of 
pharmacist involvement because it depends on how the 
pharmacist’s role is referred to in the article. In addition, 
because this review article focused on clinical outcomes 
and patient adherence to therapy, studies on cost-effective-
ness and productivity were not assessed.

Conclusion
The use of telepharmacy for the treatment of diabetic 
patients has been shown to be successful in positively 
improving clinical outcomes and patient adherence to 
therapy. The use of telepharmacy has also succeeded in 
overcoming restrictions on routine visits for diabetic 
patients to healthcare facilities. The COVID-19 pandemic 
has demonstrated that telepharmacy can be beneficial 
when used in diabetic patients and would be particularly 
beneficial if it was formally integrated into diabetes care to 
replace in-person care visits, despite data limitations. 
However, implementing and continuing the use of tele-
pharmacy in non-pandemic times has shown success in 
providing access to care for diabetic patients. Future stu-
dies should increase the use of telepharmacy during a 
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pandemic for patients with diabetes and other chronic 
diseases and focus on ways to improve the telepharmacy 
experience for patients.
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