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Purpose: To determine the usefulness of a coordinated pharmaceutical care model between the specialized hospital setting and the 
rural community care setting, based on the incorporation of telepharmacy based on Capacity-Motivation-Opportunity (CMO) 
methodology to improve patient experience with hospital medication prescriptions.
Patients and Methods: Prospective cohort study in outpatients receiving telepharmacy based on CMO-based pharmaceutical care in 
rural areas in Spain between January and November 2021, conducted by the pharmacy department of four hospitals and 29 rural 
communities’ pharmacy. Each patient was followed for 48 weeks on both face-to-face and telematic visits, scheduled and unscheduled at 
the patients’ request. Patient experience (IEXPAC questionnaire), and satisfaction (EVASAF) were determined. Secondary variables 
included pharmaceutical care interventions, care coordination and clinical variables (compliance with pharmacotherapeutic objectives 
according to the clinical conditions of each patient), additionally measurement of individual holistic results (EQ5D-5L score) was evaluated.
Results: A new telepharmacy tool (called Telemaco) was developed for a multidisciplinary healthcare team (available at: 
https://inteligeniapps.com/telemaco/) that includes seven different functionalities. We evaluated the first 20 patients (50% 
women) were included. Their median age was 66.0 years (IQR=14). A total of 215 visits were made (adding 150 video calls). 
A total of 64 visits were unscheduled (29.7%). The patient´s experience showed improvement (7.4 vs 9.5, p<0.005). The 
results of the EVASAF questionnaire were also higher (44 vs 48, p<0.001). Overall, 573 pharmaceutical interventions were 
performed. A difference was observed in patients who achieved the intended pharmacotherapeutic objectives: 48.5 vs 88.2 (p< 
0.001). The mean EQ-5D-5L score was 74.7 ± 3.3 at baseline and 80.6 ± 3.6 points at the end (p>0.05).
Conclusion: Telepharmacy based on the CMO-PC model, using the “Telemaco” tool, has improved the patient experience, 
satisfaction, and offered other advantages over the traditional model, including more pharmaceutical interventions adapted to the 
needs of each patient.
Keywords: telepharmacy, pharmaceutical care, patient satisfaction, outcome assessment

Introduction
Changes in society, the healthcare system, and the profile of patients seen in outpatient hospital pharmacy units have 
become increasingly relevant, both from the point of view of economic management and healthcare strategy.1 It is 
therefore essential to respond to their needs with the aim of assessing health outcomes and guaranteeing the sustainability 
of the system in an environment with incessant pressure on costs. From this perspective, plans and strategies are being 
developed in hospital outpatient care, in different countries at the institutional level, and from scientific societies at the 
healthcare level.2–5
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In Spain, in 2015, the Spanish Society of Hospital Pharmacy (SEFH) began to develop the “Strategic Map for 
Outpatient Care-MAPEX” initiative, whose main objective was to open a line of work around improving outpatient care 
by the Specialist Pharmacist, always with the idea of strengthening its leadership in pharmacotherapeutic management 
and care coordination.6

In this sense, a new pharmaceutical care (PC) model was proposed that would develop a multidisciplinary and 
multidimensional approach and ensure that the needs of the patient were met. It was called Capacity-Motivation- 
Opportunity (CMO) according to the pillars it addresses.7

Different studies have been carried out in an attempt to determine the usefulness of the new model in routine practise 
in different types of patients.8–12 Thus, significant aspects of therapeutics success have been evaluated, such as patient 
activation, therapeutic adherence, and patient experience. The results showed that this methodology had benefits both 
from the perspective of patients and of healthcare professionals working together with the pharmacist.

The arrival of the SARS-COV-2 pandemic in 2020 has forced the immediate implementation of telepharmacy in all hospitals 
with magnificent results from a professional perspective. However, in most cases, this success has been achieved with the means 
and human and material resources already available at the time in each center or by making use of volunteers or solidarity funds 
from scientific societies. All this, moreover, with a focus on health emergencies and with an orientation centered, in most cases, 
on the logistical approach and the delivery of medication.13–15 Toward these objectives, the positioning and strategic framework 
of the telepharmacy society has been published for its expansion and development, including the four main areas of work on 
which to advance: pharmacotherapeutic monitoring, training and information, care coordination, and informed dispensing and 
delivery.16

Although telepharmacy has shown benefits, even at the most critical moments of the pandemic, it is necessary to 
establish initiatives that are not punctual, but structural, and extensive to the entire population so that they become 
a reference for care, particularly for populations with fewer resources and less access to the health system, such as 
patients in rural areas.17–19

Rural healthcare is the most affected, as it lacks sufficient staff, healthcare infrastructure, isolation rooms and 
communication tools. Patients in rural areas also do not have adequate access to the necessary healthcare services due 
to long travel times to healthcare facilities, communication difficulties or sometimes lack of digital skills of the users 
themselves.20,21

In this study, we applied telepharmacy to real-life outpatients treated in four centers throughout Spain to determine 
the usefulness of a coordinated PC model between the specialized hospital setting and the rural community care setting, 
based on the incorporation of telepharmacy based on CMO methodology to improve patient experience with hospital 
medication prescriptions.

Material and Methods
Technological Support Tool
For the development of the project, pharmacists from different levels of care, physicians, engineers, and computer 
scientists designed a computer application that considered the necessary functionalities to meet the needs of inter-level 
follow-up for each type of patient.

To this end, several joint work meetings and technical tests were carried out to verify the functioning of the 
established advances and their practical usefulness.

Once the tool was completed, all participants in the study received specific training in the tool and user manuals 
adapted to both patients and professionals.

All users received individual logins and passwords tailored to their specific profile.

Study Design and Participants
Experimental analytical before-after intervention study. The procedures carried out during the study were the usual in 
clinical practices, with the exception of those applied in the protocol based on the CMO methodology follow-up.
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Patient recruitment was carried out in the hospital pharmacy services between January and November 2021 in four hospital 
pharmacy services in different parts of Spain, including patients who met the inclusion and exclusion criteria. The subjects 
included were 18 years of age or older. They had hospital medication prescribed for the treatment of any chronic pathology 
treated in the specialised care setting (treatments are prescribed by a specialist and dispensed by a hospital pharmacy). They 
had already been followed up in hospital pharmaceutical care for at least one year before the start of the study.

Patients who were unable to complete the necessary questionnaires during the study were excluded. Neither the patients 
nor the investigators were remunerated for their participation. The patients were required to sign an informed consent form.

Each patient was followed for 48 weeks in both face-to-face and telematic visits, scheduled and unscheduled at the 
patient’s request. The patients were evaluated and followed up until November 2022.

The study adhered to the International Council for Harmonisation of Technical Requirements for Pharmaceuticals for 
Human Use and the Declaration of Helsinki.22 The Ethics Committee of the Research Centre Comité de Ética de Investigación 
Sevilla Sur (#2629-N-20) approved the study protocol and any other information that needed preapproval.

Pharmaceutical Care Intervention
In summary, to carry out the proposed methodology, patients were first stratified into three priority levels according to their 
demographic, social, health, cognitive, functional, utilisation of clinical services and medications-related variables. Based on 
the outcome, each patient was then given a series of predetermined interventions, with more intensive follow-up the higher the 
patient’s level of complexity. These interventions were directed not only to patients but also to the rest of the professionals and 
included training and education, individualised follow-up of pharmacotherapy and coordination of members of the health 
team. For each priority level, a frequency of visits, both face-to-face and telematic, was established.

In addition, during each visit to the Hospital Pharmacy Service or rural pharmacy, a motivational interview was conducted 
with each patient. In each interview, pharmacotherapeutic objectives were established or re-evaluated in consensus with the 
rest of the medical team who attended the patient at that time. Lastly, all patients received permanent contact tools with study 
pharmacists to resolve any incident or doubt related to their treatment at any time during the study.23

Health Outcomes
Outcomes were measured at baseline and at the end (48 weeks) of the study.

The validated IEXPAC questionnaire was used to assess the evolution of the patient’s concept of experience.24 It was 
administered by technical support staff to avoid response bias.

This questionnaire consists of two parts. The first includes 11 items that are scored from 1 (never) to 5 (always) 
according to their frequency. The sum of the item scores ranges from 11 to 55 which is converted into an overall score 
between 0 and 10.24

Patient satisfaction with the PC received, both in the hospital and in the rural pharmacy) was measured using the 
EVASAF questionnaire, a survey completed by patients about the PC they received in the hospital, or Armando et al 
questionnaire for PC in rural pharmacy.25,26

Secondary variables included PC interventions (performed according to the available taxonomy),27 coordination of 
care (number of scheduled and unscheduled visits, both in hospital and rural pharmacies, as well as joint visits), clinical 
variables (compliance with pharmacotherapeutic objectives according to the clinical conditions of each patient), and 
measurement of individual holistic results (difference in the EQ5D-5L questionnaire score base vs 48 weeks).28

Statistical Analysis
The study reported frequencies and percentages to describe qualitative values according to the size of the population, 
while quantitative values were presented as the total number of patients (n), median and interquartile range (IQR) with 
percentile 75–25. As there was no established method to calculate the sample size in the literature, the researchers 
established the first year of follow-up after the initial recruitment period as the minimum requirement.

To assess the differences in the variables collected before and after the intervention categorical variables were 
compared using a two-sided likelihood ratio chi-square test or McNemar test, while continuous variables were analyzed 
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with the Wilcoxon-Test, as appropriate. Significant differences were quantified with 95% confidence intervals. The 
threshold for statistical significance was defined as p<0.05.

Data analysis was carried out using IBM SPSS 25.0 statistical software (IBM Corp., Armonk, NY, USA).

Results
Finally, the tool developed was called Telemaco (available at: https://inteligeniapps.com/telemaco/) and had the follow-
ing seven functionalities:

● History of the characterisation and prioritisation of pharmacotherapeutic patients.
● Schedule of scheduled visits and record of unscheduled visits.
● Record of PC visits and interventions performed.
● Generic communication wall between participants.
● Instant messaging chat between patients and professionals.
● Video calls.
● Monitoring of drug adherence and evaluation of PRO.

The tool had specific usage profiles for patients and pharmacists in hospitals and rural pharmacies.

Participant Characteristics
The baseline characteristics of the study population are described in Table 1. We evaluated the first 20 patients (10 men 
and 10 women) were included.

The participants had a median age of 66.0 years (IQR=14). The clinical characteristics and pharmacotherapeutic 
variables were also evaluated (Table 1). There were no significant differences in pharmacotherapeutic characteristics, 
according to Calderón-Larrañaga et al29 patterns, between baseline and 48 weeks, but the number of concomitant 
medications was higher at baseline (119 vs 114) due to a greater number of comorbidities (94), as described in 
Prados-Torres et al30 patterns. Throughout the study, no patients changed their stratification level.

Patient Experience
Based on the results of the IEXPAC questionnaire, an improvement in the experience of patients followed with the CMO 
based-methodology was observed. The mean score of the questionnaire was 9.50 at week 48, compared to 7.47 at 
baseline (p<0.005) (Figure 1).

Table 1 Baseline Characteristics of Patients Included in the Study

Baseline (n = 20) Week 48 (n = 20) p- value

DEMOGRAPHIC DATA

Median age [IQR] 66.0 [14]

Male gender, N (%) 10.0 (50.0)

CLINICAL VARIABLES*

Multimorbidities Pattern

Geriatric-Depressive comorbidities (n, %) 4 (20.0%) 4 (20.0%) N.SΨ

Cardiometabolic comorbidities (n, %) 15 (70.0%) 15 (70.0%)

Not included (n, %) 1 (10.0%) 1 (10.0%)

(Continued)
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Patient Satisfaction
According to the EVASAF questionnaire, the score obtained in the cohort was significantly higher at week 48 than at the 
beginning (48 ± 1.1 vs 44 ± 1.3, p<0.001). Knowledge about medications and their possible interactions and adverse 
effects showed the most noticeable differences.

The mean EQ-5D-5L score was 74.7 ± 3.3 points at baseline and 80.6 ± 3.6 points at the end of the follow-up period, 
without significant difference (p>0.05).

Table 1 (Continued). 

Baseline (n = 20) Week 48 (n = 20) p- value

PHARMACOTHERAPY-RELATED VARIABLES**

Polypharmacy Patterns

Psychogeriatric-anxiety (n, %) 4 (20.0%) 4 (20.0%) N.SΨ

Cardiometabolic (n, %) 14 (70.0%) 14 (70.0%)

Not included (n, %) 2 (10.0%) 2 (10.0%)

Polypharmacy (n, %) 9 (45.0%) 8 (40.0%) N.Sμ

Major polypharmacy (n, %) 4 (20.0%) 2 (10.0%)

PHARMACEUTICAL CARE

Stratification Level***

Level 1 (High intensity of follow-up) 2 (10.0%) 2 (10.0%) N.SΨ

Level 2 (Medium intensity of follow-up) 6 (30.0%) 6 (30.0%) N.SΨ

Level 3 (Low intensity of follow-up) 12 (60.0%) 12 (60.0%) N.SΨ

Notes: *Data from Prados-Torres A et al30 **Data from Calderon-Larranaga A et al29 *** Data from the stratification models tools 
available at: https://www.sefh.es/mapex/cmo-capacidad.php. NS=Not significative (p>0.05). ΨNo differences were found between pre 
vs post intervention (McNemar test). μNo differences were found between pre vs post intervention (Wilcoxon test).

Figure 1 Evaluation of patient experience using the IEXPAC questionnaire.
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Pharmaceutical Care Interventions
Throughout the study, 573 pharmacological interventions were performed, 91 at the initial visit, 312 up to week 24 and 
170 up to week 48. This indicates an average of more than 28 interventions per patient during the follow-up period.

The most frequent interventions were review and validation of medications, review of objectives in relation to 
pharmacotherapy, follow-up planning, and motivation (Figure 2).

Significant differences were found in the percentage of patients who met the pharmacotherapeutic objectives planned 
by the health team for each of the prescribed treatments at the end of follow-up: 48. 5 ± 3.0 vs 88.2 ± 1.3 (p< 0.001).

Care Coordination
A total of 215 visits were carried out throughout the study, 33 in the hospital, 70 in the community pharmacy, and 112 
jointly. Additionally, 150 follow-up video calls were established for the patients followed throughout the study. A total of 
64 visits were not scheduled (29.7%).

Discussion
In this study, we prospectively compared the influence of the development and application of a coordinated PC model 
between hospital and community pharmacy in rural areas, applying a technological tool specifically designed for 
monitoring through telepharmacy and applying the CMO PC methodology in outpatients from four different centres 
across Spain and 29 community pharmacies. The proposed PC model proposes a refocusing of pharmacists from being 
experts in the drug to experts in the patient’s relationship with their pharmacotherapy. In this sense, the multidimensional 
approach to the patient is fundamental to achieve better therapeutic results. We found that this methodology improves 
patient experience and satisfaction compared to the traditional model. The number of interventions performed and the 
number of face-to-face and telematic visits carried out demonstrate the usefulness and ease of implementation in routine 
practise.

In recent years, with the advent of the humanization of care and shared decision making, it is essential to measure the 
patient experience, the interaction of users with healthcare professionals on a day-to-day basis, and the quality of care. 

Figure 2 Percentage and type of pharmaceutical interventions carried out during the study.
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This aspect has already been specifically assessed in this model using validated tools such as IEXPAC. However, until 
now, it had not been evaluated with the incorporation of an accompanying telematic tool, such as the one developed in 
this project. In our study, the outpatient experience using telepharmacy and based on the CMO approach PC improved 
significantly after 48 weeks of follow-up, in contrast to the previous long-traditional PC. In addition, patient satisfaction, 
a more classic aspect, which measures the protocolization of professional actions, also improved significantly in the rural 
cohort.

Previous research indicates that the implementation of telepharmacy in rural areas does not result in a lower quality of 
drug use compared to traditional pharmacies. These findings suggest that telepharmacies can serve as a viable solution 
for expanding drug access, without compromising the quality of grug use, and may be beneficial for communities 
considering the adoption of telepharmacy.31,32

Additionally, Inch et al conducted a study in Scotland and found that delivering community pharmacy services 
through teletechnology was both feasible and acceptable.33

Other studies carried out in the same time frame as ours have used tools that do not ensure confidentiality or the 
integration of the data in the patients’ medical record systems, a fundamental aspect for compliance with data protection 
laws in an environment as novel and transcendent as that of new technologies.20,21,34 In our case, the tool has been 
designed to comply with both aspects.

Despite including telepharmacy as a key element in the development of these PC initiatives, none of them has 
combined, as in our case, a tool specifically developed for this element and a patient-centred PC model based on 
a multidimensional approach to patients.

In our study, outpatient satisfaction was measured using the EVASAF questionnaire, a validated questionnaire 
specifically designed to determine pharmaceutical care in outpatient pharmacy consultations. This survey was included 
as a result of pharmacists’ awareness of the impact of their work on patient outcomes and therapeutic optimisation, based 
on the multidisciplinary interventions carried out, including in interlevel care. Our results corroborated that the 
coordinated, patient-centred model is superior to traditional care and improves this problem.35 However, obviously, 
given the characteristics of the population analysed, this result should be considered with caution, as some variables may 
have a confounding influence.

Another important concern in outpatients is adherence to treatment, a variable negatively impacted by the therapeutic 
complexity resulting from chronic comorbidities. A future line of follow-up for this care strategy will include a specific 
analysis of this factor, both for inpatient and community medications, analysing the most determinant elements. The 
indirect results based on the percentage of patients who meet their goals in relation to pharmacotherapy make us 
optimistic about the impact of this approach on this important item.

Our study had some limitations. First, participation and the number of patients were small and heterogeneity was 
present at the beginning of the study because the developed tool is new and the PC model was not yet implemented in 
most of the hospitals participating in the study. A larger number of patients or a follow-up of more than 48 weeks to 
allow the patient more time to test the impact and differences between the traditional and the new PC model supported by 
new technologies could shed some light on the difference in mean value between the traditional and the new format. In 
fact, longer study periods will be necessary to determine whether the effects observed after telecare follow-up and 
interventions by the CMO pharmacist are sustained over time. Lastly, the study only recruited patients from four hospital 
pharmacy services in different parts of Spain, which limits the generalizability of the findings to other settings and 
populations. Despite these limitations, this is the first study we are aware of that determines the impact of patient- 
centered PC with that of traditional follow-up based on face-to-face care and little interlevel coordination. Given the ease 
of application of both the telepharmacy tool and the PC methodology and its interventions, future research in other 
countries could validate this model in different health systems.

Finally, to demonstrate the potential benefits of the implementation of telepharmacy, it will be necessary to support 
innovation and research projects with novel designs that are at the same time robust, multicenter, multidisciplinary, and 
even international, and not only in rural areas. To achieve this ambitious goal, leadership and institutional support from 
various scientific societies and healthcare entities will be necessary. To this end, in Spain, a methodological support 
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document strategy has been developed for its homogeneous expansion, including, among others, an implementation 
guide, a model for prioritising candidate patients, and, of course, indicators to monitor its progress.36–39

Conclusion
In conclusion, telepharmacy based on the CMO-PC model, using the new technological tools called “Telemaco”, has 
improved the patient experience, increased patient satisfaction, and offered other advantages over the traditional model, 
including more pharmaceutical interventions adapted to the needs of each patient. Extension of the cohort in number and 
follow-up time could confirm whether this methodology could be considered as the gold standard in double PC of 
patients in the near future.
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