
1Rovira C, et al. BMJ Open 2022;12:e051238. doi:10.1136/bmjopen-2021-051238

Open access 

Person- centred care provided by a 
multidisciplinary primary care team to 
improve therapeutic adequacy in 
polymedicated elderly patients (PCMR): 
randomised controlled trial protocol

Carol Rovira    ,1,2 Pilar Modamio    ,1 Joaquim Pascual    ,2 Joan Armengol    ,2 
Cristian Ayala    ,2 Joan Gallego    ,2 Eduardo L Mariño    ,1 Anna Ramirez    ,2 
The PCMR (Person- Centred Medication Review) Study Group

To cite: Rovira C, Modamio P, 
Pascual J, et al.  Person- 
centred care provided by a 
multidisciplinary primary care 
team to improve therapeutic 
adequacy in polymedicated 
elderly patients (PCMR): 
randomised controlled 
trial protocol. BMJ Open 
2022;12:e051238. doi:10.1136/
bmjopen-2021-051238

 ► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http://dx.doi. 
org/10.1136/bmjopen-2021- 
051238).

Received 13 March 2021
Accepted 09 December 2021

1Clinical Pharmacy and 
Pharmaceutical Care Unit. 
Department of Pharmacy and 
Pharmaceutical Technology, and 
Physical Chemistry. Faculty of 
Pharmacy and Food Sciences, 
Universitat de Barcelona, 
Barcelona, Spain
2Bages- Berguedà-Moianès 
Primary Healthcare Service, 
Institut Catala De La Salut, 
Barcelona, Spain

Correspondence to
Dr Pilar Modamio;  
 pmodamio@ ub. edu

Protocol

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction The increase in elderly population has led 
to an associated increase in multiple pathologies, frailty, 
polypharmacy, healthcare costs, decreased quality of 
life and mortality. We designed an intervention based 
on person- centred care model. This article outlines a 
study protocol, which aims to explore the effects of 
the intervention to improve therapeutic adequacy in 
polymedicated elderly patients.
Methods and analysis An open, randomised, multicentre, 
controlled clinical trial. The study population includes 
polymedicated (≥8 prescription medications) patients ≥75 
years old. In the intervention group, the multidisciplinary 
team (primary care pharmacist, family doctor and nurse) 
will meet to carry out multidimensional reviews (frailty, 
clinical complexity, morbidity and therapeutic adequacy) 
of the study subjects. If changes are proposed to the 
treatment plan, a clinical interview will be conducted with 
the patient to agree on changes in accordance with their 
preferences. Follow- up visits will be scheduled at 6 and 
12 months. In the control group, where the usual clinical 
practice will be followed, the necessary data will be 
collected to compare the results.
The key variables are the variation in the mean number 
of incidents (potentially inappropriate prescription) per 
patient, the number of medications, the number of 
changes implemented to the treatment plan and the 
variation in the number of hospital admissions.
Ethics and dissemination This study was approved 
by the Ethics Committee of the IDIAPJGol and by the 
University of Barcelona’s Bioethics Commission. The 
results are expected to be published in peer reviewed 
open- access journals, and as part of a doctoral thesis.
Trial registration number NCT04188470. Pre- results.

INTRODUCTION
In recent years, there has been a 29% increase 
in the elderly population in Spain.1 2 Ageing 
is associated with multimorbidity (suffering 
from two or more chronic diseases). It has 
been described that 65% of the population 

between 65 and 84 years of age has more 
than one chronic disease. This percentage 
increases to 82%, in the population aged over 
84,3 in which there is also an increase in the 
incidence of medicalisation.4

Frailty is a multidimensional syndrome 
which is defined by the state of vulnerability 
to stressors as a consequence of the limita-
tions of compensatory mechanisms.5 6 The 
result of this dynamic process is an increase in 
vulnerability, dependency and/or mortality.7 8 
Recent published studies7 8 demonstrate the 
existence of an association between frailty 
and other clinical factors; specifically, frailty 
increases the risk of polypharmacy by 45% 
(taking five medications or more),9 while 
the risk of multmorbidities is multiplied by 
2.64. Furthermore, polypharmacy can also 
decrease medication adherence. A recent 
meta- analysis suggests that 5.4% of hospi-
talisations in Canada are attributed to low 

Strengths and limitations of this study

 ► This randomised controlled trial seeks to investigate 
the effects of a multidimensional intervention and a 
multidisciplinary collaborative team, which includes 
the participation of primary care pharmacists.

 ► Person- centred care is provided which aims to im-
prove the decision- making capacity and autonomy 
of patients ≥75 on polypharmacy.

 ► The 1- year follow- up will make it possible to mea-
sure the sustainable effects resulting from the 
intervention.

 ► Having sufficient time to administer this model is a 
limitation in the healthcare environment as this mul-
tidimensional methodology is time- consuming.

 ► The results could be subject to bias since it is an 
open study for patients and healthcare professionals.
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adherence to treatment,10 which in turn causes a wors-
ening of disease control and increases in multimorbidity 
and healthcare costs.10 11

A 2017 cross- sectional study12 conducted using data 
collected as part of the Spanish National Health Survey 
estimated a prevalence of 27.3% of polypharmacy 
(≥5 medications) and 0.9% of hyperpolypharmacy 
(≥10 medications) in a non- institutionalised popula-
tion ≥65 years old, figures which are slightly lower than 
a population- based cross- sectional study carried out in 
Europe as a whole.13 In addition, the Spanish study estab-
lished an association between polypharmacy and the 
number of chronic diseases per patient, the extent of 
functional decline, the patients’ own perception of their 
state of health and contact with the health system,12 as 
was mentioned above. However, it is worthwhile distin-
guishing between appropriate polypharmacy, in which 
the patient takes five and more medications which are 
all necessary, and inappropriate polypharmacy in which 
the patient takes five and more medications’, but some of 
them are not strictly necessary.9

Inappropriate drug prescribing can be defined as the 
use of medications whose risks outweigh their benefits. 
It also includes the failure to prescribe a necessary medi-
cation.14 Studies have also been published linking frailty 
with potentially inappropriate medication and a risk of 
adverse events.15 The literature shows the ageing popula-
tion is prescribed potentially inappropriate medications 
in 20%–50% of cases, a figure which increases to over 
75% in the polymedicated population.16 17

Therapeutic adequacy is defined as the correct and safe 
use of medications, considering that both the indication 
and level of safety depend on the individual’s social and 
clinical context.18 This includes the appropriate indica-
tion, prescription, dispensing, administration and moni-
toring according to the therapeutic objectives agreed 
with the patient.18 There are several support tools to 
assess the therapeutic adequacy in the geriatric popu-
lation and/or patients with clinical complexity.19–22 A 
review by Spinewine et al23 concluded that the most effec-
tive intervention is one which is tailored to the individual 
by a multidisciplinary team, since it decreases instances 
of inappropriate medication prescribing. Despite the fact 
that few studies demonstrate positive health outcomes, 
a recently published systematic review and meta- analysis 
estimated there is a 26% reduction in mortality compared 
with routine clinical practice among elderly patients in 
nursing homes.24

Person- centred care, particularly in relation to the 
medication review process, has been proposed as a 
model for complex patients.25 This model includes a 
multidimensional assessment (illnesses, clinical evolu-
tion, symptoms, socioeconomic factors, vulnerability, 
cultural factors) carried out by a multidisciplinary team to 
respond to the clinical complexity of the population.25 In 
addition, an individualised therapeutic plan is drawn up 
which takes into account criteria of therapeutic adequacy 
in an ageing population with high clinical complexity, 

together with the individual’s preferences. It is a collabo-
rative model, therefore, carried out by a team consisting 
of pharmacists, doctors, and nursing professionals, 
making it possible to improve the therapeutic plan and 
the individual’s health.6 In recent years, the figure of the 
primary care pharmacist (PCP) has emerged as an expert 
professional in the use of medications. A published meta- 
analysis shows that their intervention in conjunction with 
the healthcare team improves certain clinical outcomes.26

Justification
The population’s healthcare needs are changing, 
meaning health systems must adapt, making it necessary 
to demonstrate the efficacy of the model proposed in 
the study compared with routine clinical practice. In this 
particular arrangement, the PCP act as a key member of 
the team, who, together with the healthcare team, offer 
enhanced care based on the individual.

There is some published evidence23 25 regarding the 
results of the implementation of these interventions, 
although it is scarce with respect to the primary care 
setting.16 This study aims to contribute to research on the 
subject.

The objective is to outline the design of the study enti-
tled person- centred medication review (PCMR) and to 
provide information on its design.

Objectives
The primary objective is to evaluate the efficacy of the 
intervention in improving therapeutic adequacy in poly-
medicated elderly patients through the application of a 
person- centred care model. The secondary objectives are 
to evaluate the safety of the intervention and to record 
changes in the therapeutic plan at 12 months.

METHODS AND ANALYSIS
The protocol was developed according to the Standard 
Protocol Items: Recommendations for Interventional 
Trials 2013 statement.27

Study design
This is a multicentre, open- label, parallel group, 
randomised controlled trial with a 1- year follow- up. The 
participants are randomly assigned to one of two groups: 
the experimental group, which receives the intervention, 
and the control group, which receives the usual care 
(figure 1). Patient recruitment began in July 2020, with 
an initial inclusion period of 12 months, which may be 
extended subject to circumstances, especially during the 
COVID- 19 pandemic that have impacted on people’s lives 
and on the prioritisation in healthcare, and a follow- up 
period of 12 months after the last patient is recruited.

Scope and study population
The study is being carried out in the public primary 
healthcare sector in a region of Spain, specifically, Cata-
lonia (Catalan Institute of Health). Catalonia is divided 
into seven health regions, based on geographical, 
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socioeconomic and demographic factors. Each region 
is in turn subdivided into health sectors, which consist 
of Basic Health Areas (BHA). The study population are 
all subjects assigned to 9 BHA in the Central Catalonia 
health region which meet the selection criteria.

Selection criteria
Inclusion criteria: over 74 years old12 (since the incidence 
of polimedication and significant comorbidity increase 
with the age), polymedicated (≥8 drugs, because the risk 
of adverse drug reactions (ADR) increase by 428 what 
it would maximise the effectiveness of the intervention 
given the resources and organisational changes in primary 
healthcare that the model implies, excluding dermatolog-
ical, ophthalmological, otological products and medical 
devices) and/or is a complex chronic patient (CCP),29 30 
or with advanced chronic disease (patients with advanced 
chronic conditions, PACC).29 30 As for CCP, since there 
is no a specific instrument for population screening, the 
identification is conducted based on expert consensus in 
the presence of criteria and the results of the three dimen-
sions of complexity, which are summarised in table 1. 
Sufficient criteria must be met for the referring experts 
to consider that the management of the case is particu-
larly difficult, and, therefore, to validate clinically and 
identify who is a CCP. Regarding PACC, in Catalonia, the 

NECPAL CCOMS- ICO 31 instrument is used for the early 
identification or screening of PACC. This instrument is 
based on the negative answer (‘I wouldn’t be surprised’) 
to the question ‘Would you be surprised if this person 
died over the next year?’, associated with the detection of 
criteria for palliative needs, functional limitation and/or 
poor nutritional status, multimorbidity, use of resources 
and/or criteria of severity and progression of advanced 
diseases. The definition of one of these two conditions, 
CCP and PACC, is determined by the basic health unit 
(BHU) before including the patient in the study through 
usual care.

Exclusion criteria: refusal to participate in the study 
and/or failure to sign the informed consent form, 
patients who have not had an appointment at their BHU 
at least two times in the previous 12 months or patients 
who are part of the healthcare at home and support team 
programme (PADES, Home Care and Support Equip-
ment Program) .

Randomisation and allocation of subjects
Stratification is according to the place of study. Thus, 
nine primary care teams (PCTs) are randomised (1:1) 
to the control group or the intervention group. The 
health units (BHU) selected, consisting of a family doctor 
and a nursing professional who participated voluntarily, 
belonging to the control group or the intervention group, 
depending on the PCT in which they work.

Patients from the participating BHUs are then 
randomly selected (1:1) from a list of potential subjects 
obtained from the Catalan Institute of Health’s data-
base. This is done using computer- generated random 
numbers. The subjects are assigned to either the control 
group or the intervention group according to which BHU 
they belong. The Catalan Institute of Health’s research 
support unit carries out the selection and randomisation 
process. For the recruitment process of the subjects, the 
nursing professional calls the patients to tell them about 
the study and invite them to participate. If they accept, 
they are asked to come to the health centre. Once the 
patient has been provided with the information sheet and 
written informed consent has been obtained, the patient 
is recruited into the study.

Due to the nature of the intervention, the research 
team administering the interventions and evaluating the 
results are not blind to subject allocation. Likewise, it 
is not possible for subjects to be blinded. However, the 
research team which records and analyses the data is 
blinded (figure 1).

Sample size and sampling
The sample size is calculated using the GRANMO V.7.12 
program for two independent proportions, considering 
an alpha risk of 0.05, a beta risk of 0.20 and a loss ratio 
of 0.15.

In order to detect statistically significant differences 
between two proportions in the mean reduction in the 
number of medications per patient, in line with similar 

Figure 1 Study flow diagram. PCT, primary care team.

Table 1 Criteria for the identification of the complex 
chronic patient, grouped by domains of complexity

Clinical status  ► Multimorbidity or chronic severity 
pathology

 ► Advanced chronic disease
 ► Geriatric syndromes
 ► Persistent symptoms
 ► High utilisation of health services
 ► >5% risk by morbidity group

Social status Social risk

Healthcare 
system criteria

 ► Benefit from multidisciplinary 
management

 ► Discrepancies among professionals in 
patient management

 ► Benefit in integrated care
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published studies,16 assuming that for group 1 it is 0.23 
and for group 2 it is 0.10, and allowing for the possible 
loss of subjects, 146 subjects are needed in each study 
group. In order to detect statistically significant differ-
ences between two proportions in the mean reduction in 
the number of hospital admissions per patient, according 
to published sources,24 assuming it to be 0.18 for group 
1 and 0.05 for group 2, and accounting for the risk of 
subjects withdrawing from the trial, 103 subjects are 
needed in each group. Therefore, the sample size needed 
for the study is 146 subjects in each group. (figure 1).

Control group
Patients assigned to the control group are treated 
according to standard clinical practice and the necessary 
data is collected to compare the results with the interven-
tion group at three intervals: at baseline, at 6 months and 
at 12 months (table 2). The nursing professional and the 
PCP collect the data.

Intervention
For the intervention group, a multidisciplinary team 
is formed by PCPs, family doctors and nursing profes-
sionals. The PCPs are pharmacists with more than 10 
years of experience in primary healthcare, trained for 
the management of chronic conditions and care of older 
people (postgraduate education). The study involves the 

two PCPs from the health region, so that there is a PCP 
in each multidisciplinary group who works in the PCTs.

Periodic meetings of the multidisciplinary group are 
held following the medication review methodology 
according to the person- centred care model (figure 2). 
This requires a comprehensive geriatric assessment to be 
performed beforehand, consisting of a functional, cogni-
tive and pressure ulcer risk assessment, using standardised 
scales (Mahoney and Barthel,32 Pfeiffer,33 Bergstrom et 
al,34 GDS- FAST,35 weight loss and body mass index, an 
evaluation of the existence of geriatric syndromes, such 
as risk of falls, dysphagia, urinary incontinence, pain, 
infection, number of medications and an assessment of 
the patient’s social situation. The assessment makes it 
possible to detect the existence of frailty and its extent, 
taking into account the FI36 frailty index.

In addition, this assessment allows the members of the 
group to reach a consensus as to the therapeutic objective 
for each patient, in accordance with recommendations 
of Holmes et al,37 that is, the shorter the life expectancy 
and the longer the time needed for a medication to 
achieve the expected results, the more the therapeutic 
objective should be less preventive and more directed 
towards symptomatic control. Following this exhaustive 
evaluation, the medication review methodology devel-
oped by the Spanish Society of Primary Care Pharmacists 

Table 2 Study schedule, inclusion process, interventions and evaluations

Time

Inclusion/
randomisation Postrandomisation End of study

-t1 0 months 1 month 3 months 6 months 12 months

Inclusion

Selection X

Informed consent X

Randomisation X

Interventions

Intervention group   

Data collection related to chronicity- complexity X X X

Carry out comprehensive geriatric assessment and frailty assessment X X X

Pharmacotherapeutic review X X X

Evaluate changes in the treatment plan X X X

Agree to interventions with the patient, family member, caregiver X X X X

Control group   

Data collection related to chronicity- complexity X X X

Carry out comprehensive geriatric assessment and frailty assessment X X X

Pharmacotherapeutic review X X X

Baseline data
Age, sex, CCP, PACC, environment, frailty index, risk of readmission, 
educational level, type of caregiver

X X

Primary variables: No of potentially inappropriate prescriptions, No of 
medications prescriber per patient, No of changes in the treatment plan, 
No of hospital admissions

X X X

Secondary variables:
No of adverse events related to the intervention, No of changes in the 
treatment plan per year

X X X

CCP, complex chronic patient; PACC, patients with advanced chronic conditions.
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(SEFAP) is applied.38 This methodology aims to systema-
tise the process and consists of ranking the pathologies 
according to the risk of exacerbations, mortality and 
prioritising them according to the patient’s perspective, 
relating the pathologies with the prescribed medications 
and subsequently applying the review algorithm, which 
consists of evaluating parameters such as the indication, 
the effectiveness, the adequacy of the regimen (dose and 
frequency of administration) and the duration and safety 
of the treatment.

PCPs bring proposals for changes to the therapeutic 
plan that are discussed at the BHU meetings. Later, the 
family doctor or nurses according to the organisation 
of each BHU explain to and agree with the patient or 
caregiver. The proposed changes accepted or not by the 
patients or caregivers are registered by PCPs to evaluate 
the main variables of the study. Also, the changes made in 
the therapeutic plan postintervention are monitored and 
the necessary changes are made to the therapeutic plan 
in the follow- up (table 2).

Result variables
The main variables will be measured at the beginning of 
the study and at 6 and 12 months. All secondary variables, 
unless otherwise indicated, will be measured at baseline 
and at 6 and 12 months. Subjects are invited to contact 
the investigators at any time during the study. A descrip-
tion of the variables can be found in table 3.

Main variables: In order to measure the efficacy of the 
intervention, four variables are analysed since adequacy 
is a multidimensional parameter and difficult to eval-
uate using a single variable. The four variables are: vari-
ations in the mean number of potentially inappropriate 

prescriptions, of medications per patient, of adjust-
ments applied to the therapeutic plan and of hospital 
admissions. Potentially inappropriate prescriptions are 
defined as therapeutic duplications,39 subject to drug 
safety alerts published by the Spanish Agency of Medi-
cines and Medical Devices over the last 10 years and 
which have been included in the safety module which 
is part of the primary care clinical workstation (ECAP), 
contraindications related to kidney function (glomer-
ular filtration rate ≤30 mL/min/1.73 m2) and potassium 
level (K+<3.5 mmol/L or >5.5 mmol/L) included in the 
ECAP, avoidable medications because are of question-
able efficacy (in this case, the most commonly prescribed 
medications within the Catalan public health system 
have been considered, specifically, SYSADOA (ATC code 
M01AX, M01CX) and citicoline (ATC code N06BX06), 
inadequate duration of a prescription due to excess days, 
weeks, months or years according to the product data 
sheet (such as dual antiplatelet therapy for >12 months, 
bisphosphonate therapy for >5 years in low- risk patients, 
teriparatide treatment for >24 months, dual treatment 
for benign prostatic hyperplasia for >12 months, a course 
of nitrofurantoin for >7 days and the use of a combi-
nation of dexketoprofen/tramadol for >5 days, all of 
which are also included in the ECAP security module. 
In addition, combinations of urinary antispasmodics and 
other drugs with a high anticholinergic load40 41 are also 
included in the ECAP safety module, together with inci-
dences of medications which are to be avoided in the 
elderly according to the Beers,19 STOPP- START,20 LESS-
CROHN21 and STOPPFrail22 criteria, inadequate dose 
and/or frequency according to the medication’s product 
data sheet, the drug with a more efficient alternative, a 
medication which was not indicated, and necessary medi-
cation not- prescribed when there is a health problem 
which requires treatment and it has not been prescribed.

The number of medications per patient is calculated 
according to the medications included in the therapeutic 
plan, which last for more than 1 month (excluding derma-
tological, ophthalmological, otological and medical 
devices). The number of adjustments made to the ther-
apeutic plan will be measured according to changes in 
the treatment plan made after the review and will be 
classified into the following categories, withdrawal of the 
medication, decreased dose, increased dose, a change 
in frequency when the doses are distributed differently, 
a change in the duration, a change of medication and 
a new medication when it is added to the therapeutic 
plan and does not replace any other to treat the health 
problem.

The number of hospital admissions are obtained from 
data taken from the minimum basic data set belonging 
to the Catalan health department, from the shared elec-
tronic health record in Catalonia (HC3) and/or from the 
interview with the patient.

Secondary variables: The number of changes in medi-
cation at 12 months and the number of ADR resulting 
from the intervention are considered. These include 

Figure 2 Person- centred care model of the PCMR study 
(Intervention). PCP, primary care pharmacist; PCMR, Person- 
Centred Medication Review; SEFAP, Spanish Society of 
Primary Care Pharmacists.
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changes in the treatment plan at 12 months, the number 
of medications the patient was taking before the review, 
which had been withdrawn and represcribed, the number 
of medications added to the treatment plan, the number 
of increases in dosage when it had been decreased or 
reduction in dosage when it had been increased during 
the intervention. The adverse events considered are 
those, which refer to withdrawal syndromes, the rebound 
effect, the worsening of symptoms, medication errors, 
emergency visit or hospitalisation or in the worst case if 
the patient dies.

The causality relationship between the observed 
adverse events and drug use will be established by clin-
ical judgement. For this purpose, other causes will be 
considered, such as the natural history of the underlying 
diseases, concomitant treatment, other risk factors as 
well as the temporal relationship of the event with drug 
deprescribing and the evolution in time (complete remis-
sion, partial recovery, death, sequelae or persistence). 
In addition, the summary of product characteristics of 
all drugs used will be consulted. We will use the WHO- 
UMC causality assessment system42 as a practical tool for 
the selection among the various categories (certain, prob-
able/likely, possible, unlikely, conditional/unclassified, 
unassessable/unclassifiable).

Assessment of adverse events related to the intervention
Adverse events will be assessed at 6 and 12 months. To do 
so, the subject will be asked if they have experienced new 
discomfort or lesions, which have lasted a day or more 
in the last 2, 4 or 6 months. If participants experience 
severe symptoms, they will be asked to contact one of the 
researchers. All adverse events will be included in the 
final manuscript.

Data collection
The data needed to carry out the study are obtained 
from the primary care clinical workstation (ECAP) in 
most cases, and does not require specific training, since 
it is data commonly used in primary care. Specifically, it 
requires access to the active intelligence screen for data, 
which refers to clinical and laboratory variables, chro-
nicity data and tests, the clinical follow- up screen for 
health problems, the percentage of readmissions and 
age and the active prescription screen for information 
on prescribed medications. The dispensing data of the 
prescribed medication packages will be extracted from 
the integrated electronic prescription system (SIRE), 
an application that is accessible via ECAP and/or from 
the shared electronic health record in Catalonia (HC3). 
From the latter, it is possible to obtain data on hospital 
admissions and visits to the emergency room.

In order to calculate the degree of frailty, the ‘Ìndex 
Fragile- VIG’36 calculator will be accessed via Internet 
Explorer or Google Chrome, which likewise does not 
require special training.

Regarding data collection, it is advisable that nursing 
professionals are responsible for collecting data related 

to chronicity and complexity, since it is a routine task for 
them and that the PCP are in charge of potentially inap-
propriate prescriptions, since they are trained to carry 
out this task.

All data must be recorded in the specially designed data 
collection sheet for each patient.

In accordance with the provisions of Organic Law 
3/2018 of 5 December 2018, on the protection of 
personal data and digital rights, all personal information 
from the study is kept confidential and will always treated 
through codes. The files will be kept only for the dura-
tion of the study, and will be stored under the custody of 
the study staff in the directory of the company, to which 
only the study staff have access. The files are password 
protected. Participants are assigned an identification 
(ID) number (study ID) on enrolment that is used in 
place of names and other protected health information 
(PHI). The list linking participant PHI to the unique 
study ID is stored separately from the database. The infor-
mation is encrypted for transfer to the study database and 
all servers at the company are equipped with relevant 
security measures in order to ensure the protection of the 
data.

Researchers who have not participated in the previous 
phase of the study and who therefore work with disso-
ciated data in order that it is blinded will carry out the 
inputting of the data and subsequent analysis.

Statistical analysis
A descriptive analysis of the variables will be carried out, 
calculating the proportions in the case of qualitative 
variables and representing them by means of the corre-
sponding figures and the calculation of the mean in the 
case of a normal distribution for the quantitative variables.

A bivariate analysis will be carried out with a parametric 
test in the case of a normal distribution, by comparison 
of means (t- distribution), while in the case of non- normal 
distribution the Mann- Whitney U test will be used. The χ2 
test will be used to test whether categorical variables are 
associated and the Cramer V test to measure the effect 
size, if one exists.

Finally, a multiple regression analysis will be performed 
to measure the effect of confounding variables on the 
result of the main variable. SPSS V.24.0 statistical soft-
ware will be used for this purpose. The confounding 
variables which have been considered in patient studies 
are defined according to the Health Survey of Catalonia 
(ESCA),43 and the existence of a caregiver and the type 
of caregiver according to whether they have received 
specialised formal training.

A per- protocol analysis will be carried out, and the 
results of patients who have dropped out of the study will 
not be taken into account. If a significant loss of PACC 
patients is detected at 12 months, they will be analysed as 
a different group in the study.

Patient and public involvement
No patient involved.
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DISCUSSION
This protocol highlights the characteristics of the PCMR 
clinical study, one of the few randomised controlled 
trials conducted in primary care which aims to evaluate 
a person- centred care process provided by a multidisci-
plinary team which includes the figure of PCPs as experts 
on the use of medications to optimise the treatment plan 
for complex patients with multimorbidity, frailty, and 
polypharmacy,26 patients usually excluded from clinical 
trials and clinical practice guidelines.9

The study compares the effect of a structured review 
of medication by a team, combined with a process of 
discussion and consensus with the patient with the usual 
clinical practice. Systematic medication reviews can 
facilitate shared decision- making and improve medica-
tion appropriacy,16 especially in complex patients with 
multiple diseases and polypharmacy. It can also improve 
the safe use of medications, reducing the risk of ADR and 
mortality.24

In addition, this study aims to provide data to evaluate 
the safety of the intervention. Consequently, the inci-
dence of ADR due to the intervention will be analysed.

PCMR has the following strengths:
 ► It is a collaborative model involving different types of 

professionals with different knowledge and perspec-
tives in order to create a global overview of the patient. 
Furthermore, the literature indicates that the commu-
nication process between professionals is key to the 
proper use of medications.44

 ► The inclusion of PCPs as experts on the safe and 
appropriate use of medication in the person- centred 
care process in the primary care setting.26

 ► Person- centred care aims to improve the decision- 
making capacity and autonomy of polymedicated 
patients aged ≥75.

 ► The 1- year follow- up will make it possible to measure 
prolonged effects resulting from the intervention. A 
variable related to the safety of the intervention has 
been included as a secondary variable, which may be 
relevant.

 ► The study and analysis of adverse events related 
changes made to the therapeutic plan in the interven-
tion group, for which no evidence has been found, 
has also been included.

 ► As a randomised controlled trial, it will provide more 
evidence on the model under investigation and its 
implementation in the health system to date not many 
experimental studies of its kind have been conducted.

 ► Patients with dementia are included since they 
can benefit from the intervention and are usually 
excluded from studies.

PCMR also has some limitations:
 ► Despite being randomised, the study is open. This 

factor may interfere with the results due to the 
possible contamination of the control group. To miti-
gate this effect, stratified randomisation has been used 
with respect to the teams of healthcare professionals 
(family doctor–nursing professional) assigned to the 

patients, in order that each team belongs either to the 
control group or to the intervention group. In addi-
tion, the researchers who handle the data will conduct 
a blind- analysis.

 ► Recently, training sessions have been held for primary 
healthcare professionals on the systematic review of 
medication process, a screen has been activated in the 
clinical workstation to guide professionals through 
the process in order to reduce polypharmacy. Each 
of these factors could contaminate the study results.

 ► The pre- existing beliefs of healthcare professionals 
who care for patients can make it difficult to improve 
the adequacy of the therapeutic plan, but being a 
randomised trial, with a multidisciplinary team, the 
participation of experts in the use of medications may 
help reduce the impact of this factor.

 ► Time management of healthcare professionals is a 
limitation; the systematic review of a patient’s treat-
ment plan requires a significant amount of time, but 
in this case, taking into account the published liter-
ature and the expected results, the benefit may well 
make the investment worthwhile.

 ► The patients’ beliefs regarding medication and 
health may also be a factor, which hinders changes to 
the therapeutic plan, and affect patient adherence, 
In order to mitigate the effect an adequate shared 
decision- making process is recommended.

 ► The study is not intended to measure patient adher-
ence, being a limiting factor for the evaluation of 
some variables of the study such as the primary vari-
ables (ie, hospital admissions) or the secondary varia-
bles (ie, adverse events).

CONCLUSIONS
The PCMR study will compare the effect of collaborative 
work involving a multidisciplinary team, which includes 
PCPs, to apply a patient- centred care model with respect 
to routine clinical practice in order to optimise the ther-
apeutic plan. The researchers also hope that the inter-
vention will avoid or reduce adverse events produced by 
polypharmacy, especially in frail elderly patients. The 
study will contribute data to other studies designed to 
optimise medication.

Ethics and dissemination
This protocol with identity code 19/144- P has been evalu-
ated and approved by the Ethics Committee of IDIAPJGol 
on 10 July 2019 and by the University of Barcelona’s 
Bioethics Commission. The ethical principles of biomed-
ical research in humans (Principles of Good Clinical 
Practice and the Declaration of Helsinki) have been met. 
The study protocol including all items of the WHO Trial 
Registration Data Set has been completed and registered 
in accordance with WHO and ICMJE standards. In accor-
dance with Organic Law 3/2018 of 5 December 2018, on 
data protection and guarantee of digital rights, personal 
information is encrypted before it is uploaded to the 
study database. The results of the study will be published 
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in open access peer- reviewed scientific journals, and as 
part of a doctoral thesis.
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