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A B S T R A C T

Background: Drug-related problems are a major problem that can lead to increased morbidity, mortality, and
healthcare costs due to heightened medical visits, hospital readmissions, or emergency room visits. In rural areas,
new tools for clinical pharmacy services, such as medication review, could decrease this problem.
Objective: To analyze the prevalence of clinically relevant drug-related problems (DRPs) and potentially inap-
propriate prescriptions (PIPs) identified by new medication review software (Revisem®) in rural pharmacies.
The effectiveness of resolving DRPs and PIPs in patients who received pharmacist-led intervention (PLI) was also
evaluated.
Methods: A prospective, multicenter, observational pilot study in 17 rural pharmacies from the Valencian region
(Spain) was conducted over a period of 6 months. Revisem®, a type 1 medication review software, was devel-
oped and implemented to detect and resolve drug-related issues (DRPs and PIPs). The clinical history of 135
polymedicated patients was recorded, as well as the PLI conducted after the identification of incidences. The
mean number of DRPs and PIPs before and after PLI were analyzed and compared.
Findings: A total of 1545 drug-related issues were detected in 135 patients (86 women). 1166 were DRPs and 379
were PIPs. Interactions were the most common incidence (43.7 %), with furosemide and omeprazole being the
drugs with the highest number of significant interactions. In the before-after intervention study, the mean
number of incidents detected per patient by Revisem® decreased from 9.7 ± 6.9 to 8.8 ± 6.9 (p < 0.05) after PLI.
Written reports were the most frequent means of communication between pharmacists and physicians (45.0 %).
The acceptance rate of pharmacists’ suggestions was 45.2 %.
Conclusion: The impact of pharmacist-led interventions in rural pharmacies allowed the detection of a high
number of drug-related issues and significantly reduced the number of DRPs and PIPs, preventing negative health
outcomes.

1. Introduction

Pharmaceutical Care Network Europe (PCNE) defined “Medication
Review (MR)” in 2018 as a structured assessment of patients’

medications with the aim of optimizing medication use and improving
health outcomes. This entails detecting drug-related problems (DRPs)
and recommending interventions.1

The detection of potential or unsolved DRPs can lead to unnecessary
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visits to health care centers, hospital admissions, and long-term care that
could be avoided with early detection.2,3 Although most DRPs are
classified as preventable, many of them, if not identified and prevented
in time, can be fatal. In hospital settings, from 1.3 % to 41.3 % of ad-
missions are related to the incidence of DRPs.4–7 In the United States,
they are one of the main causes of death after hospital admission (3–6
%), while in nearby countries such as Portugal, approximately 43,000
patients per year are admitted due to a DRPs.1 In Spain, several DRPs
prevalence studies have been undertaken, with prevalence rates ranging
from 45.1 % to 79.1 %, depending on the population studied.8–10 At the
provincial level, a study performed at the Hospital Universitario Doctor
Peset in Valencia identified a total of 895 DRPs in 153 polymedicated
elderly patients, 83.9 % of which were preventable.11

In socioeconomic terms, DRPs are extremely costly for both, patients
and healthcare systems. A study in the USA found that the economic
burden due to drug-related morbidity and mortality amounted to $177.4
billion per year.5,6 Considering the current demographic trend in
Europe, the percentage of the population aged 65 years or older could
reach 28 % by 2060. This progressive tendency of our aging population
would lead to a rise in the prevalence of chronic diseases and comor-
bidities, which would imply more complex pharmacotherapeutic treat-
ments, a higher incidence of DRPs, and a progressive increase in the
associated medical costs.11

Previous studies have evaluated the positive impact of pharmacist-
led intervention (PLI) in preventing and resolving DRPs and opti-
mizing patients’ pharmacotherapy by detecting and resolving poten-
tially inappropriate prescriptions (PIPs).12,13 It is a well-documented
fact that patients in rural areas have limited access to healthcare ser-
vices, in addition to the well-known digital gap, compared to urban
areas.14 Therefore, rural pharmacies face increasing challenges in
implementing significant changes in healthcare practice due to scarce
resources and depopulation. In this context, an increasing number of
articles have been published in recent years assessing the impact of PLI
in rural areas, with positive and promising outcomes on the healthcare
of the patients involved.15–19

In Spain, the territorial area covered by rural community pharmacies
is exceptionally extensive. There are more than 4400 pharmacies in
small rural municipalities (20 % of the total number of pharmacies in
Spain), serving around 5.6 million people living in these areas (almost
10 % of the Spanish population). In other words, 90 % of the inhabitants
of small rural areas have a rural pharmacy in their municipality.20

The implementation of innovative technologies that facilitate the
quick identification of DRPs and PIPs, as well as the protocolization of
PLI, seems to be a useful tool in community pharmacies and hospitals.21

Research in this area has shown that the development and imple-
mentation of technological tools in the health care setting through
clinical pharmacy services (CPS) has a positive impact on patients’
health, both in community and in specialized care settings.22,23

The Official College of Pharmacists of Valencia named MICOF has
developed a type 1 medication review software (Revisem®) designed to
be integrated into the daily healthcare practice of community pharma-
cies and to facilitate the detection of DRPs and PIPs. An observational
study was conducted to evaluate the improvement in healthcare ach-
ieved from the use of Revisem®, with the following objectives: (1) To
analyze the prevalence of DRPs and PIPs in patients living in rural
communities in the province of Valencia, Spain, and to determine the
clinical relevance of the most prevalent ones. (2) To quantify and
describe the PLI conducted by rural community pharmacists and their
acceptance by physicians. (3) To evaluate the impact of PLI on the res-
olution of DRPs and PIPs detected in polymedicated elderly patients, in
terms of optimization and appropriateness of pharmacotherapy.

2. Methods

2.1. Study settings and participants

A prospective, multicenter, observational pilot study (InPRESC) was
developed in 17 community pharmacies of Valencia (Spain) located in
rural municipalities under 5000 inhabitants. The term “rural munici-
pality” was obtained from Law 45/2007, of December 13, 2007, for the
sustainable development of the rural environment.24 The 17 rural mu-
nicipalities included in the study were representative of all Health De-
partments in the non-metropolitan area of the province of Valencia:
Sagunto (1), Valencia-Arnau Vilanova-Llíria (2), Requena (2), Manises
(1), Xàtiva-Ontinyent (5), La Ribera (1) and Gandía (5). The population
density of the 17 rural municipalities over 54 years of age was 6592 in
2023.25 The study was conducted based on the STROBE guidelines.

The study design comprises two phases:

• Cross-sectional observational phase: The objective of this phase was
to determine the prevalence of DRPs and PIPs. To this end, an
observational analysis was conducted. DRPs and PIPs identified
through the use of Revisem® medication review software were
recorded. This phase did not include any direct intervention and was
limited to the identification and quantification of incidents.

• Before-after pharmacist-led intervention phase: Subsequently, the
study evaluated the impact of PLI on the resolution of detected DRPs
and PIPs. For this purpose, a before-after intervention study was
designed by evaluating the physician’s acceptance of pharmaceutical
interventions. The effect of the intervention was measured by
comparing the number of DRPs and PIPs before and after PLI.

The duration of the study was 6 months, from August 1st, 2023, to
January 31st, 2024. The sample size was calculated considering the
number of polymedicated inhabitants aged 55 years or older in the
participating rural municipalities, with an expected incidence rate of 90
%,10 a confidence level of 95 %, and a precision of 5 %. The required
number of patients was 135, applying a 5 % loss rate.

2.2. Medication review as a clinical pharmacy service

The 17 participating pharmacists were previously trained and qual-
ified to provide the CPS of medication review through a mandatory
course organized by MICOF in two consecutive phases: first, an initial
theoretical training, which covered the community pharmacy CPS, the
MR service specifications, and the standard operating procedures
necessary to implement it; followed by a second practical session, in
which they were instructed in the correct use of Revisem® software
using case studies on detection, reporting and resolution of DRPs and
PIPs. Once their competency had been assessed, they started recording
medication reviews of all patients included in the study. The Revisem®
software tool allows the detection of the DRPs, and PIPs proposed by the
PCNE V9.0 for type 1 MR, namely: contraindications; precautions for
use; inappropriate dosage, inappropriate timing of administration and/
or dosing intervals; duplicity; drug interactions; inappropriate route of
administration and/or dosage form; and potentially inappropriate pre-
scriptions or PIPs (STOPP and START criteria).1

Age (≥55 years) and polymedicated patients (≥5 chronic treat-
ments) were established as the inclusion criteria for the selection of
candidate patients who attended the participating pharmacies. In
addition, priority for medication review was given to those patients with
more than 3 underlying chronic pathologies or with renal and/or he-
patic failure. The exclusion criteria were patients under chronic treat-
ment with medication dispensed in hospitals and patients whose clinical
history was incomplete or did not follow the established procedures.
When analyzing the results of pharmacist-led intervention, patients who
did not receive an answer from the physician were excluded from
reducing potential bias in the results.
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The guidelines for patient selection and the protocolized method
followed for all rural pharmacies in the pilot study are shown in Fig. 1.

2.3. Data collection

Patients’ data, recorded by pharmacists participating in the study,
were collected in a systematized and protocolized mode using Revisem®
digital software. The main variables of analysis were sex, age, total
number of initial and final medications, total number of initial and final
DRPs and PIPs, number of DRPs and PIPs detected by typology according
to PCNE criteria,1 number of PLI executed, number of medications
involved in the events detected, and number of changes or modifications
to the medical prescription made after reporting any patient incident.

All quantitative variables were managed to assess the prevalence of
the different DRPs, and PIPs identified in the study population,
regardless of whether the pharmacist performed PLI or not. In addition,
patients with PLI underwent progress follow-up to assess the changes
achieved after communication with the physician, whether written or
verbal through the patient or verbal through the pharmacist. Data from
the last patients were analyzed as a before-after study of PLI.

2.4. Pharmacist-led intervention

After reviewing the medication of the patients included in the study
through Revisem®, pharmacists proposed an intervention in that clini-
cally relevant DRPs and/or PIPs identified. To do this, they documented:

Fig. 1. (a) Flow diagram of the evolution of the study with the inclusion and exclusion criteria used in the methodological development to obtain the total sample of
patients required. (b) The protocolized methodological procedure used to record the data obtained after the type 1 medication review with Revisem®.
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the health problem identified through a patient interview; the drug
involved by its Anatomical Therapeutic Chemical Classification (ATC); if
it was the first time being detected; and the proposal they considered
ideal to resolve the drug-related issue, whether it was a dose modifica-
tion, drug discontinuation, substitution, change in duration, the start of
a new drug, or other.

After the PLI, Revisem® automatically generated a report with the
information collected by the pharmacist, specifying the type of DRPs
and/or PIPs identified, the health problem andmedication involved, and
the optimal proposal according to the pharmacist’s professional criteria
to solve the drug-related issue. The patient communicated the report to
the primary care physician or specialist, and any intervention accepted
by the physician was recorded on the Revisem® digital software, along
with the final resolution of the incidence and/or changes made.

If the physician did not accept the intervention, it was recorded as
‘not accepted’ and the DRPs/PIPs were considered not solved. Finally,
the patient’s final medication review report was signed and closed with
the result of the intervention.

In patients where no response was obtained during the subsequent
visits, the options ‘no answer by physician’ and ‘don’t know’ were
selected in the section corresponding to the resolution of the notified
incidence.

2.5. Assessment of pharmacist-led intervention

To assess the effectiveness of the results obtained after the PLI and
the physician’s response, the total number of initial DRPs, PIPs, and
involved drugs was compared with the final total number of each of
these for every patient who underwent intervention. Considering that
the final number of medications could vary either positively (START
criterion) or negatively (STOPP criterion), both criteria were analyzed
as categorical variables to assess whether there was any change in the
final treatment or not after the intervention and communication to the
physician.

2.6. Statistical analysis

Descriptive statistics were performed for all variables associated with
the number of DRPs and PIPs of patients included in the study. Cate-
gorical variables were described using absolute frequencies and per-
centages, while the mean and standard deviation were used for
continuous variables. Analysis between quantitative grouped variables
with more than two variances was performed using an ANOVA test.
Differences between before and after pharmacist-led interventions were
assessed using Chi-Squared, Fisher’s exact test, and t-test. All statistical
analyses were performed using the IBM SPSS Statistics V25 computer
package. (INC. Chicago, IL, USA).

3. Results

3.1. Cross-sectional observational phase

3.1.1. Patients and drug-related issues prevalence
Pharmacists reviewed the medication of 135 patients using the

Revisem® digital software during the 6-month pilot study. Themean age
per patient was 76.1 ± 9.9 years old, in treatment with an average of
10.1 ± 4.3 medications. 63.7 % of patients were female (n = 86). All
patients included were 55 years or older and on chronic treatment with 5
or more drugs.

During this period, 1545 drug-related issues were identified in 135
patients, of which 1166 (75.5%) were DRPs and 379 (24.5%) were PIPs.
The mean number of total incidences was 11.4 ± 8.0 per patient. The
overall mean for each of the identified DRPs, as well as the analysis of
each type of DRPs and PIPs according to the demographic and phar-
macological variables analyzed, is shown in Table 1. Further details can
be found in the supplementary material (Supplementary Figs. 1 and 2).

The most common health problems detected in the sample of the
rural population under study were arterial hypertension (8.2 %; n = 68),
hypercholesterolemia (6.0 %; n = 50) and type 2 diabetes mellitus (5.7
%; n = 47). The most frequent therapeutic groups, classified according
to the ATC4, were A02BC proton pump inhibitors (8.0 %; n = 99),
N05BA benzodiazepine derivatives (5.9 %; n = 73), and C10AA HMG
CoA reductase inhibitors (5.4 %; n = 67). Finally, the three most pre-
scribed drugs were A02BC01-Omeprazole (5.3 %; n = 66), C10AA05-
Atorvastatin (2.7 %; n = 33), and N02BE01-Paracetamol (2.7 %; n =

33). The remaining position of each subdivision is shown in Supple-
mentary Table 1.

3.1.2. Interactions classification
Interactions were the most common identified DRPs, accounting for

43.7 % (n = 674) of the total number of incidences (n = 1545), affecting
109 (80.7 %) of the 135 patients analyzed. Of the initial total, 563 in-
teractions were analyzed. The rest of them corresponded to 21 patients
who either discontinued their participation in the project or whose
complete data could not be accessed.

In terms of the clinical relevance of these interactions, 32.3 % (n =

182) were classified as “Theoretical interaction, inferred by pharmaco-
logical and/or physiological considerations”, while those of greater
clinical relevance, such as those classified as “Important interaction and
widely studied in clinical practice”, represent 2.8 % (n = 16). The pre-
dominant clinical effect is the potentiation of the toxicity of one of the
interacting drugs (41.2 %; n = 232).

The analysis of the data generated by Revisem® showed that in 4.4 %
of the identified drug interactions (n = 25), co-administration of specific
drugs should be avoided due to the significant risk of adverse effects. A
prominent example of this problem is the interaction between benzo-
diazepine derivatives, such as diazepam, and omeprazole, where it is
advisable to avoid their combination due to the possible increase in
benzodiazepine plasma levels with the consequent risk of toxicity. It
should be noted that this interaction accounts for 44.0 % of all in-
teractions with this alert consideration.

Among the detected interactions, the ATC therapeutic groups cor-
responding to proton pump inhibitors (PPIs) (ATC A02BC) and the
sulfonamides, high-ceiling diuretics, plain (ATC C03CA, corresponding
to bumetanide, furosemide and torsemide), are responsible for the
highest number of total detected interactions (31.6 %; n = 178). Within
each of the ATC groups mentioned, drugs with the highest percentage of
interactions are ATC A02BC01 (omeprazole) and C03CA01 (furose-
mide). Particularly noteworthy are the interactions of omeprazole with
furosemide or quetiapine with diazepam due to their high frequency or
therapeutic relevance. For more information, see Table 2 in the Sup-
plementary Appendix (Supplementary Table 2).

3.2. Before-after pharmacist-led intervention phase

3.2.1. Before-after analysis of DRPs and PIPs
A total of 82 PLI were proposed by the pharmacists during the

medication review for 53 patients (39.3 %), of which 73 cases received a
response, and 33 out of the 73 (45.2 %) were fully accepted by the
physicians. The number of total incidences identified in patients who
received PLI was reduced from the initial 515 to 471, an 8.5 % reduc-
tion, after intervention and communication to the physician. Fig. 2
shows the significant (p < 0.05) percentage reduction in incidences by
age group in patients who underwent PLI. In the before-after interven-
tion study, the analysis of the differences between the number of initial
and final incidences showed a significant reduction (p < 0.05) for each
of the demographic and pharmacotherapeutic variables of the partici-
pating patients. The analysis of the total number of events for each type
of pharmacotherapy variable before and after the intervention is shown
in Table 2.

Of the 53 patients with proposed intervention, the mean number of
final incidences decreased significantly from 9.7 ± 6.9 to 8.8 ± 6.9 (p <
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Table 1
(a) Prevalence of drug-related problems (DRPs) and (b) potentially inappropriate prescriptions (PIPs) detected by Revisem® related to demographic and pharmacological variables in inhabitants of rural areas in the
province of Valencia.

(a) DRP type

Interactions Precaution of use Duplicity Contraindication

N (%) n Total % Mean SD p-
value

Total % Mean SD p-
value

Total % Mean SD p-
value

Total % Mean SD p-
value

Sex
135 1166 674

57,8
% 430

36,9
% 41 3,5 % 21 1,8 %

Male 49
(36,3)

455 277 41,1
%

5,65 5,55
0,001

159 37,0
%

3,25 2,79
0,001

12 29,3
%

0,24 0,52
0,002

7 33,3
%

0,14 0,41
0,018Female 86

(63,7) 711 397
59,9
% 4,62 4,34 271

63,0
% 3,15 2,55 29

70,7
% 0,34 0,70 14

66,7
% 0,16 0,40

N. Inhabitants
151–250 42

(31,1)
325 200 29,7

%
4,76 4,87

0,006

110 25,6
%

2,62 2,12

0,001

4 9,8 % 0,10 0,30

0,027

11 52,4
%

0,26 0,54

0,098

251–350 33
(24,4) 202 108

16,0
% 3,27 3,69 86

20,0
% 2,61 2,34 7

17,1
% 0,21 0,48 1 4,8 % 0,03 0,17

351–450 2 (1,5) 16 8 1,2 % 4,00 2,83 7 1,6 % 3,50 2,12 0 0,0 % 0,00 0,00 1 4,8 % 0,50 0,71
451–550 8 (5,9) 38 19 2,8 % 2,38 1,69 17 4,0 % 2,13 1,55 2 4,9 % 0,25 0,71 0 0,0 % 0,00 0,00
651–750 3 (2,2) 27 12 1,8 % 4,00 1,00 15 3,5 % 5,00 2,00 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
751–850 3 (2,2) 12 5 0,7 % 1,67 2,08 7 1,6 % 2,33 2,52 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
>850 44

(32,6) 546 322
47,8
% 4,89 3,87 188

43,7
% 1,84 1,28 28

68,3
% 0,48 0,68 8

38,1
% 0,09 0,20

Age grouped
<55 6 (4,4) 35 19 2,8 % 3,17 2,04

0,280

12 2,8 % 2,00 1,67

0,136

2 4,9 % 0,33 0,52

0,612

2 9,5 % 0,33 0,52

0,914

55–59 3 (2,2) 20 11 1,6 % 3,67 4,73 9 2,1 % 3,00 3,61 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
60–64

6 (4,4) 92 54 8,0 % 9,00 5,66 33 7,7 % 5,50 3,51 5
12,2
% 0,83 0,98 0 0,0 % 0,00 0,00

65–69 11 (8,1) 44 20 3,0 % 1,82 2,14 21 4,9 % 1,91 1,58 1 2,4 % 0,09 0,30 2 9,5 % 0,18 0,40
70–74 15

(11,1) 171 111
16,5
% 7,40 5,95 54

12,6
% 3,60 2,47 4 9,8 % 0,27 0,59 2 9,5 % 0,13 0,35

75–79 40
(29,6) 378 220

32,6
% 5,50 4,85 138

32,1
% 3,45 2,70 14

34,1
% 0,35 0,66 6

28,6
% 0,15 0,36

80–84 30
(22,2) 230 130

19,3
% 4,33 4,08 82

19,1
% 2,73 2,13 10

24,4
% 0,33 0,76 8

38,1
% 0,27 0,58

85–89 20
(14,8) 183 99

14,7
% 4,95 5,41 78

18,1
% 3,90 3,16 5

12,2
% 0,25 0,55 1 4,8 % 0,05 0,22

90–94 4 (3,0) 13 10 1,5 % 2,50 2,65 3 0,7 % 0,75 0,96 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
Number of drugs
<5 11 (8,6) 15 7 1,0 % 0,64 0,67

0,001

7 1,6 % 0,64 1,03

0,001

0 0,0 % 0,00 0,00

0,001

1 4,8 % 0,09 0,30

0,854

5–8 44
(32,6) 190 107

15,9
% 2,43 1,85 77

17,9
% 1,75 1,64 2 4,9 % 0,05 0,21 4

19,0
% 0,09 0,36

9–12 45
(33,3) 388 219

32,5
% 4,87 3,95 148

34,4
% 3,29 1,93 12

29,3
% 0,27 0,54 9

42,9
% 0,20 0,46

13–16 22
(16,3) 303 178

26,4
% 8,09 4,83 111

25,8
% 5,05 2,28 9

22,0
% 0,41 0,67 5

23,8
% 0,23 0,43

17–21
13 (9,6) 270 163

24,2
% 12,54 5,29 87

20,2
% 6,69 3,25 18

43,9
% 1,38 0,96 2 9,5 % 0,15 0,38

Health Departments
Gandía 25

(18,5) 162 96
14,2
% 3,84 3,84

0,006

61
14,2
% 2,44 2,12

0,007

4 9,8 % 0,16 0,47

0,444

1 4,8 % 0,04 0,20

0,136
La Ribera 3 (2,2) 27 12 1,8 % 4,00 1,00 15 3,5 % 5,00 2,00 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
Manises 6 (4,4) 34 22 3,3 % 3,67 2,16 10 2,3 % 1,67 1,51 1 2,4 % 0,17 0,41 1 4,8 % 0,17 0,41
Requena 8 (5,9) 23 13 1,9 % 1,63 1,60 9 2,1 % 1,13 1,81 1 2,4 % 0,13 0,35 0 0,0 % 0,00 0,00
Sagunto 6 (4,4) 21 10 1,5 % 1,67 1,21 9 2,1 % 1,50 1,22 2 4,9 % 0,33 0,82 0 0,0 % 0,00 0,00

(continued on next page)
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Table 1 (continued )

(a) DRP type

Interactions Precaution of use Duplicity Contraindication

N (%) n Total % Mean SD p-
value

Total % Mean SD p-
value

Total % Mean SD p-
value

Total % Mean SD p-
value

Valencia-Arnau
Vilanova Llíria 9 (6,7) 54 24 3,6 % 2,67 2,29 29 6,7 % 3,22 3,19 1 2,4 % 0,11 0,33 0 0,0 % 0,00 0,00

Xàtiva-Ontinyent 78
(57,8)

845 497 73,7
%

6,37 5,43 297 69,1
%

3,81 2,71 32 78,0
%

0,41 0,73 19 90,5
%

0,24 0,49

(b) PIP type

STOPP criteria START criteria

N (%) n Total % Mean SD p-value Total % Mean SD p-value

Sex 135 379 294 77,6 % 85 22,4 %
Male 49 (36,3) 121 92 31,3 % 1,88 1,81

0,150
29 34,1 % 0,59 0,76

0,350Female 86 (63,7) 258 202 68,7 % 2,35 1,83 56 65,9 % 0,65 1,04
N. Inhabitants
151–250 42 (31,1) 90 68 23,1 % 1,62 1,31 22 25,9 % 0,52 0,67
251–350 33 (24,4) 83 72 24,5 % 2,18 1,83 11 12,9 % 0,33 0,54
351–450 2 (1,5) 8 6 2,0 % 3,00 0,00 2 2,4 % 1,00 1,41
451–550 8 (5,9) 22 18 6,1 % 2,25 1,98 4 4,7 % 0,50 0,53
651–750 3 (2,2) 27 14 4,8 % 4,67 1,15 13 15,3 % 4,33 2,08
751–850 3 (2,2) 2 2 0,7 % 0,67 1,15 0 0,0 % 0,00 0,00
>850 44 (32,6) 147 114 38,8 % 2,59 2,11 33 38,8 % 0,75 0,87

Age grouped
<55 6 (4,4) 0 0 0,0 % 0,00 0,00

0,015

0 0,0 % 0,00 0,00

0,031

55–59 3 (2,2) 0 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
60–64 6 (4,4) 0 0 0,0 % 0,00 0,00 0 0,0 % 0,00 0,00
65–69 11 (8,2) 28 24 8,2 % 2,18 1,66 4 4,7 % 0,36 0,67
70–74 15 (11,1) 45 35 11,9 % 2,33 1,59 10 11,8 % 0,67 0,90
75–79 40 (29,6) 158 112 38,1 % 2,80 1,79 46 54,1 % 1,15 1,25
80–84 30 (22,2) 85 70 23,8 % 2,33 1,84 15 17,6 % 0,50 0,73
85–89 20 (14,8) 50 43 14,6 % 2,15 1,84 7 8,2 % 0,35 0,59
90–94 4 (2,7) 13 10 3,4 % 2,50 1,73 3 3,5 % 0,75 0,50

Number of drugs
0–4 11 (8,2) 8 7 2,4 % 0,64 0,92

0,096

1 1,2 % 0,09 0,30

0,001
5–9 44 (32,6) 89 71 24,1 % 1,61 1,69 18 21,2 % 0,41 0,50
10–14 45 (33,3) 134 100 34,0 % 2,22 1,44 34 40,0 % 0,76 1,26
15–19 22 (16,3) 88 69 23,5 % 3,14 2,14 19 22,4 % 0,86 0,83
20–24 13 (9,6) 60 47 16,0 % 3,62 1,85 13 15,3 % 1,00 1,08

Health Departments
Gandía 25 (18,5) 73 61 20,7 % 2,44 1,64

0,024

12 14,1 % 0,48 0,59

0,001

La Ribera 3 (2,2) 27 14 4,8 % 4,67 1,15 13 15,3 % 4,33 2,08
Manises 6 (4,4) 23 17 5,8 % 2,83 2,48 6 7,1 % 1,00 0,89
Requena 8 (5,9) 7 7 2,4 % 0,88 0,99 0 0,0 % 0,00 0,00
Sagunto 6 (4,4) 18 15 5,1 % 2,50 2,07 3 3,5 % 0,50 0,55
Valencia-Arnau Vilanova Llíria 9 (6,7) 14 10 3,4 % 1,11 0,93 4 4,7 % 0,44 0,53
Xàtiva-Ontinyent 78 (57,8) 217 170 57,8 % 2,18 1,86 47 55,3 % 0,60 0,80

N (%): total number of patients included in the study and the percentage they represent in each of the variables analyzed. n: number of incidents (DRP/PIP) identified for each of the variables analyzed. Total: total number
of incidents detected in the patients included according to the category of incidence typified by the PCNE criteria. %: percentage represented by each of the values of the total according to its category and variable. Mean:
average number of incidences detected in a given category according to the associated variable. SD: standard deviation of the mean number of incidents. p-value: value obtained from the statistical analysis of each of the
variables. Obtained by Chi-square, Fisher’s exact test and t-test.
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0.05). A total of 44 fewer drug-related issues (DRPs and PIPs) were
quantified in the 53 patients who received intervention.

3.2.2. Changes in treatment
The 73 complete PLI involving 53 patients resulted in 35 (47.9 %)

changes in treatment. When comparing whether there was a change in
the patient’s final pharmacotherapy with or without PLI after the
medication review, a significant change (p < 0.05) was observed in
those patients who underwent PLI. This analysis was performed with a
contingency table using the Chi-Squared probability statistics.

3.2.3. Detected incidents and pharmacist-led interventions
Table 3 shows the overall breakdown of the characteristics of the PLI

performed in the 53 patients, with interactions being the most frequent
type of incidence (47.6 %; n = 39). The communication between

pharmacist and patient was mostly verbal (77.0 %; n = 57), while
communication of the pharmacist with the physician was mostly written
through the patient (45.0 %; n = 27). Drug substitution (22.2 %; n = 18)
or change of dose/administration (17.3 %; n = 11) were the most
prevalent proposals made by the pharmacists performing a type 1
medication review, and almost half of them were accepted by the
physician (45.2 %; n = 33). The therapeutic groups with the highest
percentage of PLI were A02BC, corresponding to PPIs, with 12.2% of the
total number of interventions, followed by N02AJ, corresponding to
opioids combined with other analgesics, with 9.8 % of the total number
of interventions. Collectively, these two groups account for 22.0 % of the
total number of incidences that underwent intervention. Fig. 3 shows the
total percentage of incidences involved and the percentage represented
by each of the above-mentioned ATC groups.

4. Discussion

A comprehensive analysis of data from the InPRESC pilot study
revealed significant findings on the prevalence of DRPs and PIPs in
polymedicated elderly patients attending pharmacies in rural areas of
the province of Valencia, Spain. It also assessed the effectiveness of PLI
in significantly reducing the total number of incidences identified in 135
patients, with interactions being the most common type of incidence. It
is noteworthy that the recommendation in 4.4 % of the interactions
identified was to avoid co-administration of diazepam with omeprazole
due to the significant risk of intoxication by pharmacokinetic interaction
at the metabolic level. Therefore, the present study emphasizes the
importance of pharmaceutical interventions in the detection and reso-
lution of DRPs and PIPs in polymedicated patients, thereby helping to
prevent adverse health outcomes.

In this way, Revisem® plays an essential role for detecting a vast
number of DRPs and PIPs. Its ability to automatically analyze a patient’s
pharmacotherapeutic history and provide specific recommendations
facilitated the pharmacists’ work in identifying and addressing clinical
problems. However, it was the pharmacists’ clinical judgment and
communication with physicians that ultimately enabled the necessary
interventions to resolve these drug-related issues previously identified.

Table 2
Comparison of the differences in the incidences (DRPs/PIPs) detected before and after the pharmacist-led intervention following medication review.

Incidences (DRP/PIP) before-after pharmacy-led intervention

Initial incidences Final incidences Δ Total Before-after intervention

N (%) Total % Mean SD p-value Total % Mean SD p-value p-value

Sex 53 515 471
Male 17 (32,1) 184 35,7 % 10,82 6,98

0,431
172 36,5 % 10,12 6,93

0,383
0,71

0,001Female 36 (67,9) 331 64,3 % 9,19 6,98 299 63,5 % 8,31 7,04 0,89
N. Inhabitants
151–250 19 (35,9) 180 35,0 % 9,47 8,68

0,451

166 35,2 % 8,74 8,59

0,513

0,74

0,001
251–350 25 (47,2) 255 49,5 % 10,20 6,36 230 48,8 % 9,20 6,54 1,00
351–450 1 (1,9) 16 3,1 % 16,00 – 16 3,4 % 16,00 – –
451–550 5 (9,4) 41 8,0 % 8,20 3,42 38 8,1 % 7,60 3,78 0,60
>550 3 (5,7) 23 4,5 % 7,67 5,86 21 4,5 % 7,00 5,29 0,67

Age grouped
55–64 5 (9,4) 30 5,8 % 6,50 6,75

0,629

26 5,5 % 5,67 6,32

0,595

0,83

0,00165–74 12 (22,6) 125 24,3 % 10,42 7,08 112 23,8 % 9,33 7,52 1,08
75–84 28 (52,8) 313 60,8 % 11,18 7,42 292 62,0 % 10,43 7,37 0,75
85–94 8 (15,1) 47 9,1 % 5,88 3,14 41 8,7 % 5,13 3,14 0,75

Number of drugs
5–9 35 (66,0) 219 42,5 % 4,40 2,36

0,001
189 40,1 % 3,48 2,74

0,001
0,92

0,00110–14 15 (28,3) 218 42,3 % 14,53 5,01 207 43,9 % 13,80 4,93 0,73
15–19 3 (5,7) 78 15,1 % 26,00 5,29 75 15,9 % 25,00 4,58 1,00

N (%): total number of patients included in the pre-post pharmaceutical intervention study and the percentage they represent in each of the variables analyzed. Total:
total number of incidents detected before and after the pharmaceutical intervention. %: percentage represented by each of the values of the total according to its
category and variable. Mean: average number of incidents detected in a given category according to the associated variable. SD: standard deviation of the mean number
of incidents. p-value: value obtained from the statistical analysis of each of the variables. Obtained by Chi-square, Fisher’s exact test and t-test.

Fig. 2. Comparison of the percentage of initial and final DRPs/PIPs in the rural
population of Valencia, before and after the pharmaceutical intervention ac-
cording to the age group.
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4.1. Comparison with the existing literature

The main findings of this study agree with previously published ar-
ticles: (1) The most prevalent DRPs was interactions with 43.7 % of the
detected incidences in the studied patients, similar to the 49.0 % of the
total DRPs previously reported.26 (2) PPIs, specifically omeprazole, are
the drugs with the highest number of interactions, consistent with other
studies conducted in hospitals in which PPIs account for 17.2 % of the
identified DRPs, followed by nootropic drugs (16.1 %) and hypnotics-
anxiolytics (13.9 %).26,27 (3) Pharmaceutical interventions carried out
by community pharmacies have significantly reduced the number of
total incidences in patients undergoing intervention.

However, it is important to highlight some differences in the findings
from rural areas when compared to hospital settings. For instance, the
frequency of interactions including PPIs might be influenced by the
higher self-medication practices in rural areas, where patients have less
frequent contact with healthcare professionals.28 Furthermore, the
lower acceptance rate of pharmacist interventions in community set-
tings, suggests that some of the strategies that fit well in hospitals may
not be directly applicable in rural contexts.29 These differences under-
line the need for more research to adapt pharmaceutical care protocols
to rural settings.

In addition, there are two relevant findings related to the therapeutic
groups in our study. Firstly, the high prevalence of DRPs involving PPIs
(ATC A02BC) described above. One of the possible explanations for this
high frequency is the elevated consumption of PPIs in Spain, mainly

omeprazole, whereas the use of PPIs other than omeprazole is higher in
other European countries.30 PPIs (ATC A02BC) ranked first as the
pharmacotherapeutic group with the highest consumption in packs (6.9
%) in the Spanish National Health System (Spanish NHS), according to
the Report on Pharmaceutical Provision of 2023,31 which increases the
probability of DRPs.

The second relevant finding affects the combined opioids (ATC
N02AJ). This latter pharmacotherapeutic group is one of the 15 most
widely used in Spain in recent years, with total consumption expressed
as defined daily dose/1000 inhabitants/day (DHD) increasing every
year.31 Several articles have warned of the problems associated with the
misuse of these drugs, particularly because of their tolerance and
dependence, which can lead to overdose or even death.32,33 Studies in
rural areas have demonstrated the importance of community in-
terventions to improve the use and knowledge of opioid medicines,
highlighting the pivotal role of pharmacists in solving incidences related
to this therapeutic group through the PLI.34,35

In the current study, 39.3 % of patients with detected drug-related
issues underwent PLI, a dwindling number compared to other studies
in the hospital setting, where medication review and clinical care
practice are established daily routines. Medication review is an essential
practice in hospital pharmaceutical care, especially in polymedicated
patients. In Spain, as in other countries, there are well-established pro-
tocols and programs for medication review in hospitalized patients;
however, this is not a widespread practice in community
pharmacies.36,37

Table 3
Descriptive analysis of the types of incidences on which the pharmacist has intervened, as well as the interventions conducted with the patient/physician, the proposals
to optimize pharmacotherapy, and the final result of the intervention. The two pharmacotherapeutic groups with the highest percentage of intervention are also
detailed.

A02BC N02AJ

N (%) Total medication PPI Combined opioids

Incidence type 53 Total % Total % Total %

STOPP criteria 18 (29,0) 21 25,6 % 0 0,0 % 2 2,4 %
START criteria 6 (9,7) 6 7,3 % 0 0,0 % 3 3,7 %
Interactions 25 (40,3) 39 47,6 % 9 11,0 % 3 3,7 %
Precaution of Use 8 (12,9) 10 12,2 % 1 1,2 % 0 0,0 %
Contraindication 0 (0,0) 0 0,0 % 0 0,0 % 0 0,0 %
Duplicity 1 (1,6) 1 1,2 % 0 0,0 % 0 0,0 %
Inadequate dosage, dosage interval and/or duration 4 (6,5) 5 6,1 % 0 0,0 % 0 0,0 %
Total 62 82 100,0 % 10 12,2 % 8 9,8 %
Patient intervention 53
Oral 35 (70,0) 57 77,0 % 8 10,8 % 5 6,8 %
Oral and written 8 (16,0) 9 12,2 % 1 1,4 % 0 0,0 %
Written 7 (14,0) 8 10,8 % 2 2,7 % 0 0,0 %

Total 50 74 100,0 % 11 14,9 % 5 6,8 %
Physician intervention 53
Written reports through patient 20 (48,8) 27 45,0 % 9 15,0 % 0 0,0 %
Telephone 8 (19,5) 10 16,7 % 0 0,0 % 3 5,0 %
Oral 9 (22,0) 16 26,7 % 0 0,0 % 3 5,0 %
Oral through patient 3 (7,3) 6 10,0 % 0 0,0 % 0 0,0 %
Telephonic, Oral, Oral through patient 1 (2,4) 1 1,6 % 0 0,0 % 0 0,0 %

Total 41 60 100,0 % 9 15,0 % 6 10,0 %
Proposal 53
Add a medication 4 (6,2) 4 4,9 % 0 0,0 % 2 2,5 %
Modify dose 11 (21,5) 14 17,3 % 0 0,0 % 2 2,5 %
Modify duration 2 (3,1) 2 2,5 % 0 0,0 % 0 0,0 %
Modify regimen 11 (21,5) 14 17,3 % 4 4,9 % 0 0,0 %
Remove a medication 7 (12,3) 8 9,9 % 1 1,2 % 0 0,0 %
Substitute a medication 15 (27,7) 18 22,2 % 6 7,4 % 0 0,0 %
No proposal 16 (32,3) 21 25,9 % 0 0,0 % 4 4,9 %

Total 66 81 100,0 % 11 13,6 % 8 9,9 %
Intervention result 53
Accepted 26 (54,2) 33 45,2 % 5 6,8 % 3 4,1 %
Not accepted 10 (20,8) 16 21,9 % 4 5,5 % 0 0,0 %
Not accepted but modification 2 (4,2) 2 2,7 % 0 0,0 % 0 0,0 %
Unknown 10 (20,8) 22 30,1 % 0 0,0 % 5 6,8 %

Total 48 73 100,0 % 9 12,3 % 8 11,0 %

N (%): total number of patients who underwent pharmaceutical intervention and the percentage they represent in each of the variables analyzed. Total: total number of
drugs on which pharmaceutical intervention was conducted. %: percentage represented by each of the values of the total according to its category and variable.
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Acceptance of pharmacist-suggested interventions constitutes
another relevant difference between hospital and community pharmacy
settings. In the hospital setting, the acceptance rate is remarkably high,
ranging from 70.8 % to 90.8 % according to several studies,11,38 whereas
in our study it was 45.2 %. The lower acceptance rate in rural phar-
macies could stem from several factors, including the lack of multidis-
ciplinary teamwork with other healthcare professionals due to the
particular characteristics of the Spanish NHS, in which the community
pharmacy is only granted access to drug-prescription, but not the clin-
ical history. In addition, there is no fluid communication between the
community pharmacist and the primary care physician. Cultural

differences in rural populations, such as a stronger reliance on tradi-
tional remedies or reluctance to modify long-standing prescriptions,
may also play a role.29

It is also worth noting the means of communication used by phar-
macists. Some studies confirm greater acceptance of PLI when proposed
directly by the pharmacist.39 However, community pharmacists have
great difficulty in contacting the prescribing physician directly,
prompting a lower number of accepted suggestions than in other set-
tings, such as hospitals, where physicians and pharmacists are more
disposed to communicate directly, achieving acceptance rates of up to
97 % of PLI.36,40,41 Tools such as Revisem® highlight the need to

Fig. 3. (a) Prevalence (columns), percentages (lines), and severity of total interactions identified with Revisem® compared to the ATC percentages of the main drugs
with interactions. (b) Suggested recommendations to be addressed by the pharmacist from the interactions detected obtained by Revisem®.
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continue to explore the best ways to communicate in order to optimize
patient treatment.

4.2. Strengths

The pilot study has three strong points. Firstly, it is the first study to
evaluate a computer program, specifically designed by a professional
college, for the type 1 medication review in rural pharmacies in the
province of Valencia. Secondly, the seventeen pharmacies that con-
ducted the recording and review of the 135 patients received specific
training, and participating pharmacists were evaluated and qualified in
the CPS before implementing the service, in order to guarantee data
collection and record-keeping in a protocolized manner and the stan-
dardization of the review criteria. These aspects contributed to the
reliability and accuracy of the data, ensuring that the findings can serve
as a basis for future research and practice improvements in similar set-
tings. Finally, the study has not only provided a better understanding of
the most common DRPs, and PIPs identified in rural areas, highlighting
the need to standardize reviews as a daily activity in pharmaceutical
care practice but has also revealed the existing communication gap
between pharmacists and primary care doctors, hence the low degree of
PLI acceptance, showcasing the need for improvement.

4.3. Limitations

As this was a pilot study in rural pharmacies (<5000 inhabitants),
the number of patients willing to participate was limited. This small
sample size may reduce the generalizability of the findings to other rural
populations or urban settings. This problem has been mitigated by
extending the duration of the study and including a greater number of
rural pharmacies in the province of Valencia. On the other hand, type 1
medication review only requires the patient’s pharmacotherapeutic
history, so for future research it is intended to extend it to the type 3
medication review, in which a clinical interview is conducted with the
patient, allowing the identification, quantification, and resolution of
adverse drug reactions and health problems caused by the medication.
Future studies could also benefit from including larger, more diverse
populations, and developing strategies to overcome communication
barriers between pharmacists and other healthcare professionals, which
could enhance the applicability of pharmaceutical interventions.

5. Conclusion

The results of InPRESC pilot study using Revisem® software evi-
dence a high prevalence of drug-related problems and potentially
inappropriate prescriptions in the rural population from Valencia
(Spain). Pharmacological interactions and STOPP criteria were the most
frequent incidences detected. Pharmacist-led interventions played a
crucial role in reducing the drug-related issues detected in rural patients.
These findings highlight the importance of the pharmacist as a member
of the healthcare team in preventing adverse outcomes and improving
pharmaceutical care, especially in rural settings where access to medical
resources may be more limited.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.rcsop.2024.100536.
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