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OBJECTIVE—To conduct a systematic literature review to determine what telemedicine services
are provided by pharmacists and the impact of these services in the nursing facility setting.
DATA SOURCES—MEDLINE®, Scopus®, and Embase® databases.
STUDY SELECTION—The terms “telemedicine” or “telehealth” were combined by “and” with
the terms “pharmacist” or “pharmacy” to identify pharmacists’ use of telemedicine. Also,
“telepharmacy” was added as a search term. The initial search yielded 322 results. These abstracts
were reviewed by two individuals independently, for selection of articles that discussed
telemedicine and involvement of a pharmacist, either as the primary user of the service or as part
of an interprofessional health care team. Those abstracts discussing the pharmacist service for
purpose of dispensing or product preparation were excluded.
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DATA EXTRACTION—A description of pharmacists’ services provided and the impact on
resident care.
DATA SYNTHESIS—Only three manuscripts met inclusion criteria. One was a narrative
proposition of the benefits of using telemedicine by senior care pharmacists. Two published
original research studies indirectly assessed the pharmacists’ use of telemedicine in the nursing
facility through an anticoagulation program and an osteoporosis management service. Both
services demonstrated improvement in patient care.
CONCLUSION—There is a general paucity of practice-related research to demonstrate potential
benefits of pharmacists’ services incorporating telemedicine. Telemedicine may be a resourceefficient approach to enhance pharmacist services in the nursing facility and improve resident care.
Keywords
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Clinical decision support systems; Clinical pharmacy information systems; Communication;
Long-term care; Medication errors; Nursing facility; Patient safety; Pharmacists; Telehealth;
Telemedicine

Introduction
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Telemedicine is defined as the use of electronic communications, such as two-way video, email, smartphones, or wireless tools to provide clinical care at a distance so that information
can be exchanged from one site to another.1,2 The most common way to use telemedicine is
a responsive model, primarily physician-led with virtual visits stimulated by alerts using
interactive services, which facilitates real-time interaction between the patient and
provider.3,4 Telemedicine is used in a variety of health care settings, including the nursing
facility, where it is employed to provide wound care, glycemic management, and after-hours
physician care, with improved patient outcomes and reduced costs.5–7 The use of
telemedicine for timely communication and counseling of patients with chronic conditions
demonstrate improvement in patient outcomes inclusive of mortality, quality of life, and
reductions in hospital admissions.8 Telemedicine is successfully employed by nursing
facilities, but its use is limited to a finite number of patient-care issues, and little is known
about how it can support pharmacist services.7
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Outside of the nursing facility, pharmacists’ use of telemedicine to aid in the provision of
care has shown to be effective. Telemedicine services provided after-hours by pharmacists in
three community hospitals without 24-hour pharmacy services resulted in improved drug
safety since prescribing accuracy was verified.9 Pharmacist interventions were five times
greater for resolving drug-related problems with a telemedicine service compared with not
providing telemedicine services. The estimated annual costs avoided were $261,109 per
hospital by employing telemedicine services. Nurses’ satisfaction indicated that their level of
comfort improved with the medication use process after exposure to pharmacist telemedicine
services.

Author Manuscript

There is a potential to expand the role of pharmacist services using telemedicine in the
nursing facility. The Centers for Medicare & Medicaid Services outlines the expectations of
the nursing facility consultant pharmacist in the State Operations Manual (Tags F329, F332,
F333, F425, F428, and F429). The State Operations Manual requires that: 1) the drug
regimen of each resident must be reviewed at least monthly and 2) the pharmacist reports
any irregularities, including the presence of adverse drug events (ADEs) to the attending
physician.10,11 Unfortunately, retrospective medication regimen reviews (MRRs) conducted
every 30 days are not ideal for timely intervention, as the attending provider may not receive
timely notification about medication safety issues, including potential ADEs.11 Regulations
also indicate that more frequent MRRs are needed, depending on resident’s condition and
risk of ADEs. For example, residents receiving high-risk medications such as antidiabetics,
anticoagulants, and opioids may require more frequent reviews.11 A single consultant
pharmacist provides services for many nursing facilities and typically does not have
allocated time to visit more frequently than once every 30 days. Evaluating medication
prescribing when residents are at a known risk for ADEs, and correcting prescribing and
monitoring of drugs, should help prevent patient harm.12,13 The retrospective 30-day
medication review process is shown to be faulty and needs to be improved, especially with
the increasing frequency of short-term stays.
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Telemedicine has a promising role, to enhance pharmacists’ interactions with residents and
nurses within the nursing facility. One potential model is “responsive care,” where
telemedicine is prompted by an alert generated from a clinical decision-support system using
an interactive service to gain information about possible drug errors or ADEs. Also,
pharmacists could find added value in access to asynchronous data provided through
telemedicine to aid in their comprehensive MRR.3,4 The purpose of the present review was
to conduct a literature search to determine what telemedicine services are provided by
pharmacists in the nursing facility and their impact on resident care.
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Method
MEDLINE®, Scopus®, and Embase® databases were used to conduct a systematic literature
review. Search terms were selected that would identify pharmacists’ use of telemedicine to
provide services. The terms “telemedicine” or “telehealth” were combined by “and” with the
terms “pharmacist” or “pharmacy”. Also, “telepharmacy” was added as a search term. The
initial search of the three databases yielded 322 results. These abstracts were reviewed by
two individuals independently (JN, HH) for selection of articles that discussed telemedicine
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and involvement of a pharmacist, either as the primary user of the service or as part of an
interprofessional health care team. Abstracts discussing the pharmacist service for purpose
of dispensing or product preparation were excluded. The selected 126 articles were reviewed
in full-text form to determine the patient care environment. Three articles were determined
to include an evaluation of pharmacist services in the nursing facility.14–16 Article selection
by each independent reviewer was discussed before final selections were made.
Discrepancies were resolved by consensus. Figure 1 depicts the process for the literature
review.

Results

Author Manuscript

There are at least 1,500 published articles describing telemedicine, but only 322 potentially
discuss pharmacist services and only three address pharmacist services in the nursing
facility.8 Of interest, our review indicated that there were substantially more articles that
discussed pharmacist-led telemedicine services in the community/ ambulatory (n = 106) and
inpatient (n = 19) settings than the nursing facility.
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The oldest article that we identified was not a research study, but instead a proposal of the
benefit of using telemedicine by senior care pharmacists.14 It highlighted the benefit of
telemedicine in long-term care as a way to provide more services, more easily by
eliminating travel and travel-related costs. The ability to personalize resident discussions
with customized dialogue including patient-specific feedback and to provide proactive MRR
was the primary suggested utility for the pharmacists. It was anticipated that use of
telemedicine in long-term care could allow for early identification of risk and a quicker
response to problems. It has been more than a decade since the idea of using telemedicine
for pharmacist services in long-term care has been proposed. Despite potential benefits
outlined in this article, the literature on the use of telemedicine in long-term care facilities is
still limited to two studies indirectly evaluating pharmacist involvement.
In the first study, clinical pharmacists in Colorado provide a modern anticoagulation service
that incorporates a centralized structure (i.e., location) and the use of telemedicine.15 Each
pharmacist in the program cared for 150 to 500 patients, with the majority of the residents
residing in a nursing facility. The anticoagulation service was prompted by a request from
the patient’s physician. The method of communication with patients was telephone and
regular mail. The program was evaluated in a retrospective cohort study, and demonstrated
that patients were 39% (hazard ratio = 0.61, confidence interval 0.42–0.88) less likely to
have a major bleed episode, thromboembolic complication, or fatal event compared with
patients managed by physicians with usual care.16
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In the second study, a group of pharmacists at Kaiser Permanente in Colorado were
employed as decentralized pharmacists who work with primary care providers at medical
offices and skilled nursing facilities.17 These pharmacists participated in an osteoporosis
management service, caring for postmenopausal women after a fracture. Pharmacists were
engaged in care following a monthly report generated by the pharmacy department
describing a woman older than 67 years of age who suffered a fracture. They managed bonemass density monitoring, initiation of osteoporosis therapy, and calcium/vitamin D
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Telemedicine services provided by a pharmacist can improve prescribing and offer potential
patient safety and financial benefits, but are limited to settings largely outside of the nursing
facility. Pharmacist telemedicine services in the nursing facility have not been directly
evaluated, despite an early publication proposing telemedicine as a viable tool to enhance
resident care.14 The two published studies indirectly assessed the use of telemedicine in the
nursing facility in specific clinical contexts. In fact, they set out to evaluate: 1) telemedicine
services for an anticoagulation program; the majority of patients were located in the nursing
facility, and 2) telemedicine services of decentralized pharmacists located in primarily
primary care clinics (26 full-time equivalents) and skilled nursing facilities (3 full-time
equivalents). One I can speculate the reason for not adopting telemedicine in the nursing
facility for pharmacist services is the up-front costs associated with buying the telemedicine
equipment and training the users; however, the greater vision may be the cost savings from
preventing medication errors and ADEs. There is a paucity of literature highlighting possible
scenarios appropriate for pharmacists’ use of telemedicine in the nursing facility and a lack
of studies and evidence base to support patient-centered outcomes of this service.
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supplements. Pharmacists communicated with patients via regular mail, telephone, and email. The program resulted in a substantial increase in the provision of osteoporosis therapy
compared with a similar nurse-run service.

Geriatric specialists in medicine encourage training on the use of telemedicine to ensure they
are meeting i the needs of contemporary practices and can maximize their outreach.18
Telemedicine can help eliminate distance barriers and improve access to medical
services.19,20 Moreover, when coupled with appropriate clinical protocols, treatment
variability can be reduced. In a resource-conscious health care environment, providing
pharmacist services remotely—but still having personalized interactions via telemedicine to
resolve inappropriate prescribing and inadequate monitoring— provides a feasible approach
to more frequent MRR. Patient-centered communication builds satisfaction, rapport, trust,
understanding, and adherence.21 Telemedicine audiovisual services offer the potential
advantage of building better patient rapport over telephonic services by putting a face with
the voice.
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Consultant pharmacists could expand their roles, fulfill regulatory requirements, and provide
more timely care if they were to adopt a responsive-care model that uses telemedicine.
Specifically, clinical decision support could be used to generate appropriate alerts to help
identify medication errors and possible ADEs in a responsive-care model. This alert could
be the impetus for reviewing the resident’s medical records and reaching out for a patientcentered telemedicine communication in an unscheduled manner. After the patient
interaction, an enriched form of communication with nursing staff and physicians can take
place to clarify medication orders, delineate drug monitoring, and provide pharmacist
recommendations for drug management. Recommendations should be provided in a
structured communication framework such as the situation, background, assessment, and
recommendation to maximize communication.22 The telemedicine model we are proposing
transforms the current MRR process and allows for timely access to consultant pharmacists,
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permitting more frequent interactions between the resident and pharmacist in a resourceefficient manner. Formal evaluation of the proposed model is in progress.23 This federally
funded study will evaluate the impact of a pharmacist-led MRR using patient-centered
telemedicine for residents receiving high-risk drugs on ADE occurrence and 30-day hospital
readmissions.
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The general conclusion from the Agency for Healthcare Research and Quality, which
summarized telemedicine literature available in systematic reviews, is that there is sufficient
evidence on the effectiveness of telemedicine, and future research is needed on
implementation and practice-based methods.8 Applying telemedicine to pharmacy services
in the nursing facility appears to be the next logical step. Now, implementation evaluations
are necessary to understand the benefit in this context. Additionally, a cost-benefit analysis
evaluating the provision of telemedicine services by the pharmacist would potentially help to
justify costs.
The current state of telemedicine is focused on increasing access to medical services.2,19,20
However, the benefits of telemedicine are shifting and now include an emphasis on reducing
health care costs.2 Also, there is an emerging initiative to use telemedicine to manage
chronic diseases, not simply follow-up of acute conditions. These notions are in line with
using telemedicine to enhance pharmacist services by monitoring drug therapy of chronic
conditions to reduce ADEs and use of health care.

Conclusion
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Telemedicine use in the nursing facility appears to improve patient outcomes and reduce
costs. Pharmacists effectively use telemedicine in other patient care settings. Telemedicine
may be a resource-efficient approach to enhance pharmacist services in the nursing facility
and improve resident care. Clearly, with the lack of studies in this area, there is a need for an
evidence base from practice-related research to demonstrate these potential benefits.
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Figure 1.

Process for literature review
* Only 1 abstract in the NH environment was unavailable in full text form and it did not
discuss telemedicine services.
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