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Abstract
Background: Community pharmacy services play an important role in controlling some factors related to medicine use, and
pharmaceutical services integrated with primary healthcare services are critical to achieve the desired outcomes and to signi�cantly
reduce harms that can otherwise arise from multiple medicine use, such as non-adherence or medicine-related problems. The aim
of the REVISA project is to carry out a study on preliminary implementation of the medicines use review (MUR) service in Spanish
pharmacies through pharmacist-led initiatives to obtain a better understanding of patients’ medication adherence and medicine-
related problems, together with satisfaction and acceptability of the service and whether patients might be willing to pay for it in the
future.

Methods: A preliminary implementation, cross-sectional multicentre study was conducted using a convenience sample of voluntary
community pharmacies from all regions of Spain. Descriptive and logistic regression analyses were undertaken.

Results: Sixty-four community pharmacies participated and a total of 495 patients were enrolled. A slight predominance of women
(56%) was noted, with a mean age of 66.09±14.71 years and a mean consumption of 5.68±2.97 medicines. As results of MUR, a
total 550 referrals were made. Non-adherence with the medication (OR=1.74; 95% CI: 1.17 to 2.58), polypharmacy (OR=1.50; 95% CI:
1.02 to 2.20) and help with medication (OR=3.03; 95% CI: 1.45 to 6.34) were associated with referrals. Patients were adherent for
68.3% of their medicines. However, at the patient level, only 31.5% were adherent. Polypharmacy patients older than 65 years
increased the risk of non-adherence (OR=1.56; 95% CI: 1.06 to 2.30).The mean time employed by the pharmacists in the MUR was
52.80±31.52 minutes (MUR-related cost of €17.27). Most patients expressed a high level of satisfaction with the MUR service
(98.5%) and a willingness to pay for it (84%).

Conclusions: The MUR service in community pharmacies in Spain can be delivered, that it appears to be acceptable to patients and
that most patients said they would be willing to pay for it. Pharmacists self-reported the length of time taken to deliver a MUR
although the feasibility of incorporating into everyday practice would need to be assessed.

Background
The ageing population, less healthy lifestyles and an increasing incidence of chronic conditions mean that multimorbidity is on the
rise [1]. Major consequences of multimorbidity are functional impairment, poor quality of life, risk of mortality and high healthcare
utilization and costs [2-4]. In addition, patients with multimorbidity are at higher risk of safety issues for many reasons, including
polypharmacy, which may lead to poor medication adherence and adverse drug events [5-8].

Community pharmacy services play an important role in controlling some factors related to medicine use [9-12], and
pharmaceutical services integrated with primary healthcare services are critical to achieve the desired outcomes and to signi�cantly
reduce harms that can otherwise arise from multiple medicine use, such as non-adherence or medicine-related problems [13].

Spain is among the European countries experiencing a major change toward an older population structure [14]. The intensity of the
ageing process of the resident population in Spain is set to rise. In 2052, the group aged 64 years and over will account for 37% of
the total population of Spain [15].

The Spanish community pharmacy is considered as a private healthcare facility with a public interest [16]. The head of the
community pharmacy has to be a pharmacist and each pharmacist can only be the owner of one single community pharmacy. A
homogenous distribution of pharmacies has been achieved, with the average ratio of inhabitants to pharmacies among the lowest
in Europe (2,186 inhabitants/pharmacy) [17]. Hence, 87% of the Spanish population has a pharmacy less than 250 meters from
their homes, which implies that patients are regular customers and can bene�t from services to improve the adherence and
knowledge of their medications.

During the last years, the Spanish community pharmacies have evolved in their approach to the patient, actively engaging in the
services they provide. The Spanish Society of Family and Community Pharmacy (SEFAC, Sociedad Española de Farmacia Familiar
y Comunitaria) and the General Pharmaceutical Council of Spain (Consejo General de Colegios O�ciales de Farmacéuticos) have
been developing strategies that allow the introduction of a new model of professional practice, based on a greater commitment and
multidisciplinary cooperation, for the bene�t of the patient [17, 18].
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The aim of the REVISA project is to carry out a study on preliminary implementation of the medicines use review (MUR) service in
Spanish pharmacies through pharmacist-led initiatives to obtain a better understanding of patients’ medication adherence and
medicine-related problems, together with satisfaction and acceptability of the service and whether patients might be willing to pay
for it in the future.

Methods
Study design

A preliminary implementation, cross-sectional multicentre study was conducted using a convenience sample of voluntary
community pharmacies from all regions of Spain.

The study subjects were patients older than 18 years who signed informed consent and belonged to one of the following groups: i)
they were users of complex medicines [19]; ii) they were users of high-risk medicines [20]; iii) and they were polypharmacy patients
(patients with �ve or more prescribed medicines). The following groups were excluded from the study: i) pregnant or lactating
women; ii) individuals undergoing treatment with chemotherapy or radiotherapy; iii) individuals with physical or mental disabilities;
iv) individuals who had undergone a medication review in the past year; and v) individuals whose medication was subject to a
delay in pick-up from the community pharmacy by their caregivers or family members.

REVISA Project

The REVISA project managed by Subcommittee MUR of SEFAC consisted in the developed of an intervention protocol based on the
o�cial guidance of MUR service by the National Health Service. The MUR in England involves the pharmacist reviewing the
patient’s use of their medication, ensuring they understand how their medicines should be used and why they have been prescribed,
identifying any problems and then, where necessary, providing feedback to the prescriber [21].

Our preliminary implementation study was developed in two phases: i) the enrolment of community pharmacists who voluntarily
and sel�essly (there was no payment or other incentive) participated and trained in the MUR service between October 2015 and
March 2016. The training consisted of theoretical and practical online sessions and in-person, hands-on sessions. Community
pharmacists who successfully passed (approved the exam and the clinical cases) this phase could start phase two; ii) the
enrolment of a minimum of 8 patients in community pharmacies and provision of the MUR service between March and July 2016.
The MUR service was provided at a single visit without patient follow-up.

Variables

The characteristics of the community pharmacies (region, type of pharmacy), patients (gender, age, marital status, education level,
employment status, cohabitation, number of medicines prescribed, need for help with medicines and country of origin) and
medicines (classi�ed using the Anatomical, Therapeutic, Chemical (ATC) Classi�cation system) were assessed. The main outcome
variables were as follows:

Medicine use evaluation

Evaluation includes two processes, based on the o�cial guidance of MUR service by the National Health Service [21]: i) assessing
medicine use and ii) providing information/suggestions to the patients regarding the use of medicines and making referrals to other
health professionals or professional pharmaceutical services (see questionnaire in Additional �le 1).

The pharmacists used the following questions to assess the use of each medicine:

-How are you managing with your medicines? Is there anything you are worried about?

-How do you take/use your medication? The pharmacist will check whether the patient is taking the medicine as prescribed in terms
of dose, pattern, and duration. Is the medication taken before or after eating? Are the tablets split? Are the medications
prepared/administered correctly? The pharmacist will check for the presence of conservation/disposal.

-Do you have any problems with your medicines or concerns about taking/using them? (Di�culty with and concerns about use).
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-Do you know why you are taking this medicine?

-Do you think this medicine is causing any adverse or unexpected effects?

-Is there anything else you would like to know about your medication?

-Identi�ed incidents may include duplicity, contraindication, interactions or others.

In the second part of the process, the following information was provided:

-Tailored information about the medication.

-Basic information about healthy routines: vaccination, healthy lifestyle (diet and exercise), illness.

-Support and advice to improve the use of the medication.

-Referrals to general practitioners (GPs) (indicate the medicine related to the referral) and other healthcare professionals (indicate
the number of medicines related to the referral and the professional being consulted).

-Referrals to other services in the community pharmacy: pharmaceutical care service with follow-up, smoking cessation,
personalized medication dosage systems, blood pressure monitoring, nutritional status assessment and health education.

-Noti�cations using the “yellow card” system of the Spanish Pharmacovigilance System for Medicinal Products for Human Use [22].

Adherence

Adherence was measured using the Morisky-Green test [23]. This test was administered to each patient for each of the prescribed
medications. The variable was categorized as adherent or non-adherent; patients were considered non-adherent when they were
non-adherent to any one of their medications.

MUR-related time and cost

The time devoted to interviews with patients and registering the MUR form and reports were considered as the time associated with
the MUR service. The unit cost of the community pharmacist was calculated taking into account the pharmacist’ salary in the
Spanish community pharmacy agreement [24], and on the time the pharmacist devoted to the MUR service.

Health-related quality of life

Health-related quality of life was measured using the Spanish version of the EuroQol-5D-5L [25]. This generic questionnaire
describes the health status along �ve dimensions (mobility, personal care, usual activities, pain/discomfort and anxiety/depression)
and contains a visual analogue scale (VAS).

Satisfaction and willingness to pay

To evaluate satisfaction with the MUR service, a validated satisfaction questionnaire was used to evaluate the pharmaceutical care
service provided in community pharmacies [26]. To determine the patient’s willingness to pay, they were asked whether they would
use the MUR service again and, if so, the amount they would be willing to pay for it. The response options were structured in closed
ranges from 0 euros to more than 30 euros. Both questionnaires were anonymous.

Statistical analysis

A descriptive analysis was performed using frequencies and percentages for qualitative data and means ± standard deviation for
quantitative data. Comparisons between variables were performed using bivariate analysis. Qualitative data were obtained using
the chi-squared test or Fisher's exact test, depending on the study group in question. The methods used to compare quantitative
data depended on various assumptions and included parametric techniques (T-test) and nonparametric techniques (Mann-Whitney
U-test). The relationship between quantitative variables was analysed through Pearson´s correlation coe�cient. The estimate of the
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magnitude of the relationship between variables was analysed using the odds ratio (OR) and 95% con�dence interval (95% CI) by a
logistic regression analysis. The data were analysed using the SPSS 20.0 statistical program.

Results
Community pharmacies and patients

Sixty-four community pharmacies participated, most of them were suburban pharmacies (59.4%), followed by rural (20.3%), transit
(17.2%) and coastal (3.1%) pharmacies. A total of 495 patients were enrolled. Table 1 shows the sociodemographic characteristics
of the participating patients. A slight predominance of women (56%) was noted, with a mean age of 66.09 ± 14.71 years and a
mean consumption of 5.68 ± 2.97 medicines. More than half of the patients were married (62.6%), most were retired (53.9%), and
most were highly educated (81.4%). Additionally, 62.2% of the patients were aged 65 years or older, and 61.2% were polypharmacy
patients, but only 45.3% of patients met both conditions.

Table 1 Patient sociodemographic characteristics
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Variable Categories Value

Gender Female 279 (56.4)

  Male 216 (43.6)

Age in years Mean + SD 66.1 ± 14.7

  <65 187 (37.8)

  ≥65 308 (62.2)

Marital statusa Single 50 (10.1)

  Married 310 (62.6)

  Separated/divorced 37 (7.5)

  Widow 94 (19)

Education levela None 92 (18.6)

  Elementary 183 (37)

  Secondary 104 (21)

  University 102 (20.6)

  Other 3 (0.6)

Occupationa Employed 91 (18.4)

  Unemployed 31 (6.3)

  Retired 267 (53.9)

  Homemaker 67 (13.5)

  Other 14 (2.8)

Cohabitationb Alone 81 (16.4)

  Partnered 273 (55.2)

  Children 99 (20)

  Caregiver – part-time 13 (2.6)

  Caregiver – full-time 7 (1.4)

  Other 30 (6.1)

Number of medicines prescribed Mean + SD 5.68 ± 2.97

  ≤4 192 (38.8)

  5-9 250 (50.5)

  10-14 46 (9.3)

  ≥15 7 (1.4)
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Help with medicationa None 397 (80.2)

  Children 25 (5.1)

  Caregiver 13 (2.6)

  Others 20 (4.0)

Country of origina Spain 481 (97.2)

  Other 12 (2.4)

Notes: Data are expressed as n (%) or mean ± SD; aThere are missing values for these variables; bAnswers were not mutually

exclusive. SD: Standard deviation.

In total, 2,811 medicines were reviewed, over 90% were from the following six groups of the �rst ATC classi�cation system
(anatomical level): A. Alimentary tract and metabolism: 495 medicines (17.6%); B. Blood and blood-forming organs: 230 medicines
(8.2%); C. Cardiovascular system: 900 medicines (32%); M. Musculo-skeletal system: 157 medicines (5.6%); N. Nervous system: 566
medicines (20.1%); R. Respiratory system: 210 medicines (7.5%).

Medicine use evaluation

Before starting the MUR service, the pharmacist asked patients the following: “How are you managing with your medicines? Is there
anything you are worried about?”. For 2,541 medicines (90.4%), the patients reported that they were doing well.

Table 2 shows the medicine use evaluation. Notably, an inappropriate pattern was observed for 11.6% of the medicines evaluated,
suboptimal administration was noted in 7.2% of cases, and a lack of knowledge of the indication for the medicine was found in
10.3% of cases. The pharmacists detected suspected adverse drug reactions for 8.8%, interactions for 4.4%, duplicity for 1.6% and
contraindications for 0.7%.

Table 2 Medicine use evaluation
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  Yes No DK

Inappropriate dose 146 (5.2) 2,617 (93.1) 48 (1.7)

Inappropriate pattern 325 (11.6) 2,445 (87.0) 41 (1.4)

Inappropriate duration 125 (4.5) 2,643 (94.0) 43 (1.5)

Suboptimal administration 203 (7.2) 2,563 (91.2) 45 (1.6)

Inappropriate conservation 115 (4.1) 2,640 (93.9) 56 (2.0)

Inappropriate disposal 273 (9.7) 2,415 (85.9) 123 (4.4)

Di�culty with use 110 (3.9) 2,651 (94.3) 50 (1.8)

Concerns about use 193 (6.9) 2,548 (90.6) 70 (2.5)

Patient does not know the drug indication 289 (10.3) 2,446 (87.0) 76 (2.7)

Suboptimal treatment of illness 170 (6.1) 2,550 (90.7) 91 (3.2)

Inappropriate dose or duration (deliberate) 179 (6.4) 2,447 (87.0) 185 (6.6)

Suspected adverse drug reactions 246 (8.8) 2,516 (89.5) 49 (1.7)

Patient requests further information 176 (6.3) 2,584 (91.9) 51 (1.8)

Duplicity 44 (1.6) 2688 (95.6) 79 (2.8)

Contraindication 20 (0.7) 2714 (96.6) 77 (2.7)

Interactions 124 (4.4) 2601 (92.5) 86 (3.1)

Other 116 (4.1) 2492 (88.7) 203 (7.2)

Data are expressed as n (%). DK: Don´t know.

The pharmacists provided tailored information for 2,073 medicines (73.8%) and 1,316 suggestions for improving use (46.8%). At
the patient level, the pharmacists provided personalized information to 473 patients (95.6%), suggestions for improvement to 423
patients (85.5%) and basic health education information (vaccinations, healthy lifestyle—diet and exercise, etc.) to 417 patients
(84.2%).

As results of MUR, a total 550 referrals were made in 334 patients: 164 (29.8%) to Primary Care, 19 (3.5%) to Specialized Care and
the remaining referrals were to professional pharmaceutical services: 154 (28%) to the blood pressure monitoring service; 56
(10.2%) to the nutritional status assessment service; 55 (10%) to the personalized medication dosage systems service; 42 (7.6%) to
the pharmaceutical care service with follow-up; 31 (5.6%) to the smoking cessation service; and 29 (5.3%) to other pharmaceutical
services. Fourteen drug noti�cations were also made using the “yellow card” system.

Non-adherence with the medication, polypharmacy and help with medication were the main factors associated with referrals (Table
3).

Table 3 Predictors of referrals
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Factor OR (95% CI) P value Between-group difference P value

All referrals        

Non-adherence 1.74 (1.17 to 2.58) 0.006 0.39 (0.19 to 0.58) <0.001

Polypharmacy 1.50 (1.02 to 2.20) 0.038 0.25 (0.06 to 0.44) 0.01

Help with medication 3.03 (1.45 to 6.34) 0.003 0.62 (0.35 to 0.89) <0.001

Primary Care and Specialized Care        

Non-adherence 1.80 (1.18 to 2.75) 0.006 0.13 (0.04 to 0.22) 0.01

Polypharmacy 1.59 (1.07 to 2.34) 0.021 0.10 (0.02 to 0.19) 0.02

Help with medication 2.05 (1.20 to 3.53) 0.009 0.17 (0.05 to 0.30) 0.008

Pharmaceutical services        

Non-adherence 1.36 (0.93 to 1.99) 0.11 0.08 (-0.02 to 0.17) 0.11

Polypharmacy 1.47 (1.02 to 2.11) 0.038 0.10 (0.01 to 0.19) 0.038

Help with medication 3.12 (1.69 to 5.76) <0.001 0.26 (0.13 to 0.39) <0.001

Adherence

Adherence for the 2,811 medicines was analysed. Some patients claimed they had never forgotten to take their medication (80.6%),
took it at the right times (88.4%) and did not stop taking it even if they felt well (87.2%) or felt ill (93.4%). Therefore, the patients
were adherent for 68.3% of their medicines. Differences were found in the degree of adherence based on the group in the �rst level
of the ATC classi�cation system: A (72.4%); B: (80.3%); C: (74.3%); M: (60%); N: (65%); R: (64.3%); for the drugs in other groups:
73.8% (p<0.001).

However, the results varied at the patient level and only 156 patients (31.5%) were adherent. Polypharmacy was associated with
non-adherence. Percentages of non-adherence were 71.0% and 64.6% among polypharmacy and non-polypharmacy patients
respectively (OR=1.34; 95% CI: 0.91 to 1.97). Likewise, among polypharmacy patients older than 65 years, the degree of non-
adherence was higher (73.7%) than that of the remaining patients (64.2%) (OR=1.56; 95% CI: 1.06 to 2.30).

MUR-related time and costs

The mean time employed by the pharmacists in the MUR was 52.80±31.52 minutes: 27.34±15.15 in the interview and 25.39±21.32
for registering the MUR forms and reports.

There was a signi�cant correlation between the MUR time and number of medicines (r=0.54; p<0.001). MUR time increased
signi�cantly for polypharmacy patients (62.27±33.92 vs 37.98±19.77; p<0.001), patients aged 65 years or older (55.57±32.95 vs
48.17±28.48; p=0.013) and non-adherent patients (54.94±33.29 vs 48.17±26.84; p=0.029).

The mean costs associated with the time the pharmacists spent on each patient interview and MUR form registration were €8.98±
€4.99 and €8.29±€7.01, respectively, resulting in a mean MUR service cost of €17.27±10.31.

Health-related quality of life

At least half of the patients reported having no health problems on most of the dimensions: 58.4% for mobility, 77.0% for personal
care, 68.7% for usual activities, 38.6% for pain/discomfort and 56.2% for anxiety/depression.
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The mean VAS score was 66.06±17.81. Quality of life reduced signi�cantly for polypharmacy (63.39±17.72 vs 70.25±17.17;
p<0.001), age older than 65 years (64.59±17.53 vs 68.57±18.06; p=0.02) and help with medication (57.12±16.86 vs 66.97±17.66;
p<0.001). No differences were detected according non- adherence with the medication (65.62±17.48 vs 67.01±18.53; p=0.45).

Satisfaction and willingness to pay

98.5% of patients expressed a high level of satisfaction with the MUR service (68.9% and 29.5% of patients were very satis�ed and
satis�ed respectively). Among the main bene�ts of the MUR service that patients highlighted were better understanding of the
medicines used (97.2%), effective resolution of health problem(s) (93.6%), learning the need to comply with the prescribed
treatment (91.0%), learning the undesirable effects of the drugs used (87.7%), and reducing the undesirable effects of the drugs
used (83.6%).

Prior to estimating their willingness to pay for the MUR service, the patients were asked whether they would use this service again
and if they would recommend the service to a friend or family member. Very similar percentages were obtained for both questions:
90.7% and 91.1% respectively. Additionally, 90.7% of patients indicated that they would likely use the service again, 8.4% of patients
were undecided, and only 0.9% stated that they were unlikely to use the service again. Moreover, 90.5% of patients would
recommend the service without hesitation, 7.8% would recommend it with reservations, and only 1.1% would not recommend it.

Four hundred nineteen patients expressed interest in receiving the MUR service. The willingness to pay was: 17 patients (4.1%) more
than 30€; 35 patients (8.4%) between 21€-30€; 91 patients (21.7%) between 11€-20€; 113 patients (27.0%) between 6€-10€, 96
patients (22.9%) until 5€, 61 patients (14.6%) were not willing to pay anything for it and 6 patients (1.4%) don´t know.

Discussion
Our study presents initial �ndings on a preliminary implementation of the MUR service through pharmacist-led initiatives to obtain a
better understanding of patients’ medication adherence and medicine-related problems, together with satisfaction and acceptability
of the service and whether patients might be willing to pay for it in the future.

The results of this study suggest that patients can obtain extra help with their medications through the MUR service. Non-adherence
and poor knowledge about medicines are behaviours that intensify with age and polypharmacy, indicating the target population for
which MUR can be most effective [27-32].

The REVISA project has proven useful for patients given the high number of interventions that have occurred, which provided
personalized information about medicines, suggestions regarding their use, health education and referrals to various health
professionals, in particular GPs. MUR service may offer an opportunity to promote inter-professional collaboration between
pharmacists and physicians. However, it has been reported that some of the problems with MUR have been that they do not
integrate well with the patients’ primary care pathway, and that physicians s are commonly not particularly positive about this
service [33-36]. In addition, a lack of communication and collaboration between GPs and community pharmacists can have an
impact on the relationship between the patients and their GPs [37, 38].

Our results show that the MUR service appears well received by patients, even if an additional cost would be involved for the
individual patient. Patients reported a high degree of satisfaction with the MUR service, in accordance with previous studies [37, 39,
40]. However, evidence that patients do not necessarily see a role of community pharmacy in delivering services that go much
beyond their traditional supply and related advice function is also available [41].

The feasibility of incorporating this service into everyday practice would need to be assessed. Few studies have assessed the time
invested in this service, which is an important factor considering the cost involved. Lee et al. [42] obtained a median time required
for pharmacists to perform the initial MUR visit very similar to our results. Our results show that there was a signi�cant correlation
between the MUR time and number of medicines. Polypharmacy, age and non-adherence were other factors that signi�cantly
increased the MUR time.

There were some limitations to the present study. Non-random selection of study community pharmacies and patients limits
generalizability of the results, although the participating community pharmacies represented all regions of Spain. A high degree of
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satisfaction with the services was obtained. However, it should be kept in mind that patient satisfaction with community pharmacy
services, which they have agreed to participate in, is usually high. Finally, the effectiveness of the referrals to health professionals is
unclear, since there was no follow-up. Continuation of the REVISA study would be necessary to accurately assess any bene�ts of
MUR service.

Conclusion
The MUR service in community pharmacies in Spain can be delivered, that it appears to be acceptable to patients and that most
patients said they would be willing to pay for it. Pharmacists self-reported the length of time taken to deliver a MUR although the
feasibility of incorporating into everyday practice would need to be assessed.
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