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Abstract  
Background: Aiming to facilitate the drug dispensing process and patient counseling, specific professional skills are required. The 
knowledge, skills and attitudes involved in this process can be improved. From 2012 to 2015, a nationwide course was held, in 
partnership with the Ministry of Health and the Federal University of Rio Grande do Sul (UFRGS) – Brazil, to train pharmacists working 
in primary health care through the development of their clinical and communication skills. One of the steps in this process involved the 
simulation of the drug dispensing process and patient counseling. 
Objective: To evaluate the performance of pharmacists in drug dispensing and counseling through patient simulation role-playing held 
in a face-to-face meeting at the end of a training course.  
Methods: A cross-sectional and retrospective study with analysis of patient simulation recordings and data collection using an 
assessment instrument with scores ranging from 0 to 10 points to assess pharmacist's behavior, skills, and technical knowledge. 
Results: Participants presented poor-to-regular performance, with median scores equal to or lower than six. The median time of the 
drug dispensing simulation was five minutes and the patient counseling was eight minutes. Pharmacists had better scores in the 
simulation of asthma cases. In drug dispensing, 99.5% of pharmacists had difficulty checking the patient's time availability, 98.5% did 
not know how to use the devices, and 94.7% did not advise the patient on what to do if they forgot to take a dose. In patient 
counseling simulation, 1.18% of pharmacists remembered to advise on what do with medication leftovers, and 50.6% asked questions 
that induced the patient's responses. 
Conclusions: The low-to-regular performance showed that pharmacists had difficulties at improving their skills in the performance of 
complete and effective drug dispensing and patient counseling. 
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INTRODUCTION 

The low drug information and poor understanding of 
counseling transmitted by healthcare professionals to 
patients are considered a major cause of medication non-
adherence.1,2 These situations may lead to therapeutic 
failure, increased incidence of adverse effects due to 
inappropriate dosage or treatment duration, and the 
increase of incorrect self-medication that may worsen the 
patient's health status.3 

Both drug dispensing and patient counseling are part of the 
healthcare process, whose purpose is to educate the 
patient about the appropriate and rational use of drugs, as 
well as to identify, and reduce potential risks of drug 
therapy.3,4 To do this, pharmacists must have the 
competence to evaluate the patient’s clinical history and 
make clinical decisions when problems arising. Therefore, 
knowledge about drugs, but also communication skills are 
essential for both pharmaceutical anamnesis and patient 
education.5 

Several studies have used the simulated patient or 
simulated shopper technique, which aims to identify the 

quality of care provided alongside the dictates of scientific 
knowledge.6 In this sense, communication between 
individuals is a complex process that involves more than 
just verbal communication.7 Deficits in communication and 
counseling skills were mentioned as barriers to patient 
care.8 However, communication skills in the community 
pharmacy can be improved with modern education and 
training techniques.9 It is commonly accepted that the 
education of Brazilian healthcare professionals needs 
reformulations to create suitable professionals adapted to 
the health needs of the population and National Health 
Service.10 

Macleod-Glover (2006) defined certain aspects of 
communication that influence pharmacy practice, such as 
verbal and nonverbal communication as well as empathy 
and communication barriers, which may come from the 
environment itself, from the pharmacist or the patient.11 
Active listening is an essential element for good pharmacist 
communication to allow them to cope with patient's 
situation. This dialogue will facilitate the establishment of 
relationships between patient and pharmacist, in a 
symmetrical process of information exchange.1 

Several authors have reported the effectiveness of the use 
of active methods to increase the skills of healthcare 
professionals.10,12-15 Patient simulation is among this active 
methods that have been used and described in the 
literature.16 As defined by Gaba (2007), simulation is a 
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technique, not a technology, to replace or amplify real 
experiences with guided experiences, usually of an 
immersive nature, that evoke or replicate substantial 
aspects of the real world in a fully interactive way.17 
Compared to other health professions like medicine or 
nursing, pharmacy education through simulation is still a 
relatively new method, but it is growing rapidly to meet the 
needs of a new generation of healthcare professionals.6,18 
Evidence suggests that the use of simulation in pharmacy 
field enables the integration of knowledge and skills related 
to pharmacy practice, such as communication, clinical 
decision-making, patient history taking, physical 
assessment, and pharmaceutical care.5 

Role-playing is one of the simulation-based educational 
strategies.19 Role-play is a contextualized method that 
allows participants to practice communication in different 
contexts and social roles, and to consolidate theoretical-
practical learning.20 The usefulness of role-playing as a 
teaching-learning tool is evident, allowing participants to 
acquire and train technical and non-technical skills, and 
improving their professional practice without exposing 
patients to risk, while enabling trainees to attain different 
levels of education, from academia to specialization.21 
While technical skills involve the specific skills of the 
profession, such as those related to disease and 
pharmacological treatment, non-technical skills are those 
related to human factors, such as communication, 
empathy, teamwork and leadership. As described by 
Jeffries, didactic knowledge acquired from simulations is 
retained longer than knowledge acquired through 
traditional teaching methods. Using simulation, students 
also tend to increase self-confidence, improve clinical 
judgment, and improve problem-solving skills.22 According 
to Limberger, an evaluation should provide a moment of 
reflection on the practices developed and the 
performances achieved, as well as the elaboration of 
strategies for the improvement of learning.10 A typical role-
play situation, comprise two stages, one with the 
simulations itself, and then a feedback to evaluate 
participants’ performance.  

A Brazilian nationwide improvement course was created for 
pharmacists working in primary healthcare settings with 
the main objective of developing the clinical skills required 
for these pharmacists to work in the community. The 
simulations used in this course were intended to 
demonstrate and consolidate the theoretical and practical 
content acquired in the course. This study arose from the 
need to identify the main weaknesses and strengths of the 
trainee pharmacists during the drug dispensing and patient 
counseling processes, as a way of mapping deficiencies in 
pharmacy education in Brazil. Thus, the objective of this 
study was to evaluate the performance of professionals 
during a simulation process used in a professional 
development course. Role-play was used as a teaching 
method and competence assessment. The competence 
assessment approach included knowledge and skills 
acquired during the course and similarly those that the 
trainees should have acquired during their university 
education and professional practice. 

METHODS 

The project was approved by the (UFRGS) Research Ethics 
Committee (Opinion No. 3,051,517; CAAE 
00180918.3.0000.5347). The researchers signed the Term 
of Commitment to use the database with audiovisual 
archives, ensuring confidentiality and privacy relative to 
participant performance. 

The improvement training course 

After a request from the Department of Pharmaceutical 
Services and Strategic Inputs of Brazilian Ministry of Health, 
the Pharmaceutical Care Research and Development Group 
(GPDAF) created an improvement training course called 
"Pharmacists in Primary Health Care: Networking".23 This 
course involved face-to-face class and distance learning. 
The face-to-face phase consisted in a 60-hour training 
organized in two meetings. The first face-to-face module 
had 16 hours of training and happened at the beginning of 
the course, and included the familiarization of the student 
in the virtual teaching environment. Module 2 addressed 
National Health Care and health public policies and the 
third module addressed evidence-based health, 
pharmacoepidemiology, pharmaco-economy and health 
technology assessment. The second face-to-face moment 
had 44 hours of training, where clinical practices in 
pharmaceutical care were approached. The distance 
learning step had 290 hours of training. During the course, 
pharmacists underwent the same theoretical training on 
drug dispensing and patient counseling methods. 

The distance learning activities were developed in the 
virtual teaching-learning environment MOODLE (Modular 
Oriented-Object Dynamic Learning), commonly used by the 
UFRGS as its institutional environment for distance learning 
courses since 2007. The second face-to-face meeting 
sought to consolidate the pharmacists’ clinical practices in 
primary health care and develop clinical skills related to the 
use of medications through a role-playing session. The 
clinical skills addressed involved the development of 
appropriate communication with the patient, relevant 
information about the disease and treatment, use of the 
medication, guidance on the pharmacist's stance and 
professional ethics. In this step, pharmacists participated in 
the simulation of patient care, being randomly allocated in 
one of the cases of drug dispensing or patient counseling.  

The techniques of drug dispensing, patient counseling, 
communication with the patient, and information about 
medications were previously discussed in distance learning 
classes, including simulations in the online environment. 
During the activities on the Moodle platform students also 
participated in forums about videos and texts about the 
methods. In the face-to-face encounter, pharmacists were 
previously informed about the simulations.  Simulations 
were individually performed and had the participation of 
simulated patients and were videotaped. Then in a 
debriefing phase, the students were distributed into groups 
where videos were presented to promote discussion and 
joint analysis to identify what they had done correctly and 
what problems existed during the simulation. After a few 
weeks, the students received a Moodle link of their 
simulation recording, as well as an opinion about their 
performance delivered by one of the course trainers. 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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Six editions of this course were held with pharmacists from 
various states of Brazil educated by different Universities 
and who worked in different primary care settings: 
logistics, family health, administrative management, and 
clinical pharmacy, acting from logistics to Family Health 
Support Nucleus.22 Both, drug dispensing and counseling 
pharmacist simulations occurred in editions 1 to 4. In 
editions 5 and 6, simulations of drug dispensing occurred 
only. 

Data collection 
A cross-sectional and retrospective study was performed by 
evaluating the simulation videos of the improvement 
course where trainees performed the drug dispensing 
simulation or patient counseling. The socio-demographic, 
academic, and professional data of the participants were 
obtained from the course registration database. The data 
of trainees’ performance was obtained by analyzing the 
recordings of drug dispensing and patient counseling 
simulations performed during the course editions. A 

systematic observation technique was used. 
The trainee pharmacists were scheduled for the 
assessment. Both the type of technique to be used and the 
type of case to be simulated were randomly distributed 
among the participants. Four cases were developed, one of 
which was presented to the pharmacist: 

1) Case of asthma: A standard patient with a prescription 
for beclomethasone and salbutamol spray, claiming that 
he only needs salbutamol because he still has 
beclomethasone. Reports to the pharmacy: not using 
prescription drugs correctly - use beclomethasone and 
salbutamol only in crises. 

2) Hypertension case: Standard patient with a prescription 
of amlodipine and hydrochlorothiazide, used the drugs 
for one month, discontinued without medical 
knowledge due to pain and swelling in the lower limbs. 

3) Adult infection case: Standard female patient, prescribed 
amoxicillin, with inadequate dosage, and 

Table 1. Description of the necessary attributes to be achieved in each evaluation domain of drug dispensing simulation and patient counseling 

Domain Description of behavior, skill or technical knowledge to be evaluated 

Patient Introduction 
The initial stage of care where the pharmacist is expected to wear proper work clothing (lab coat), give a brief greeting 
and introduce himself or herself with the name or profession to the patient or caregiver. 

Receptivity and 
welcome 

At this stage, the pharmacist should welcome the patient/caregiver, checking their availability of time to talk, allowing 
them to be comfortable in the environment and, when available, offering a place to sit. You should briefly explain 
about the pharmaceutical service being offered. 

Patient Identification 
Identify by open question (s) who the prescribed drug (s) is. Care should be taken not to try to deduce answers such as 
"is this drugs for your child?", "Is this your prescription?", using questions such as "who are these drugs for?", "Who is 
this prescription for? 

Question Formulation 

Demonstrate ability to structure questions in an organized and rational manner, following a logical and coherent 
sequence, formulate open-ended questions appropriately and ask closed-ended questions only when relevant, so as 
not to induce patient/ caregiver responses. Example of open-ended questions: "How do you use this drug?", "What 
health problems do you have?". Example of closed questions: "Do you know how to use this drug?", "Do you 
understand what I explained to you?" 

Knowing the patient 

In the case of the patient counseling method, additional information about the patient, their health and their habits 
should be obtained: question what health problems they have, what profession or activities they perform and at what 
times, what kind of habits they have (if they smoke, ingest alcohol, practice physical activity) and how is your eating 
routine. In both methods, the patient should be asked about how they use their drugs and in guidance, especially if 
they use others. 

Drug Information 

In this domain, the pharmacist should demonstrate his knowledge of clinical pharmacology/clinical pharmacy. In 
simulated cases, situations with prevalent drugs in primary care were presented. The pharmacist needed to provide 
the necessary guidance to the patient, especially what he was unaware of: inform the name of the drug, therapeutic 
indication, dosage, duration of treatment, what to do if you miss a dose, as should be how, where to store, what to do 
with the leftover drugs, if any interaction with any food or other drugs can occur, what possible adverse effects may 
occur, and what non-pharmacological measures can be used to aid treatment. You should also check if the patient has 
an allergy or has had an adverse reaction to any medication. 

Use of proper 
communication process 

Clear and easily understood patient/caregiver language should be used, without the use of technical language, jargon, 
slang, language addiction, facial expressions, gestures or voice intonation that make it difficult to understand the 
guidelines and that induce or embarrass them or inhibit the patient's response. The guidelines should be transmitted 
always looking at the patient or caregiver. Do not talk too fast or too slowly. 

Use of available 
resources 

Provide written guidance, which may be done on a separate sheet, on the prescription itself or on the drugs box, to 
facilitate understanding of the patient. Advice on the handling of devices related to the patient's health problem, as 
follows: in the case of antibiotic therapy - advice on the use of thermometers, in case of hypertension - advise on the 
use of blood pressure monitoring equipment, if asthma - advise on the use of inhalers and spacers. 

Implementation of the 
patient counseling plan 

It should provide basic guidelines for understanding the prescription, identify basic aspects of the patient's routine to 
adjust drugs, administration schedules, advise on health care that can assist in improving health or prevent the 
complication of the disease and make an agreement. With the patient about both pharmacological and non-
pharmacological guidelines that should be followed for successful treatment. 

Posture and professional 
ethics 

If you have any questions regarding your prescription, you should contact your prescribing physician for clarification. 
Perform the care process professionally and without invading the intimacy of the person - do not ask questions or 
guidelines that may embarrass the patient/caregiver; do not take any inappropriate action from an ethical point of 
view (change of medical prescription; criticism of the prescriber, etc.). 

Completion of patient 
counseling/drug 

dispensing 

Should perform feedback, taking back with patient/caregiver the information that was transmitted to confirm if there 
was understanding; advise to see the pharmacist if you have any questions and close the patient counseling/drug 
dispensing with a brief farewell. In the case of patient counseling, you must also make a written record of the 
counseling performed and schedule a new appointment for patient follow-up. 

Developed from the theoretical approach on communication and care methods presented by the authors Beardsley et al. and Berger.
24,25
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acetaminophen, due to respiratory infection that began 
a few days ago. 

4) Pediatric infection case: Standard caregiver - patient's 
mother – received a prescription for amoxicillin and 
acetaminophen for her son, due to a respiratory 
infection that began a few days ago. 

Two instruments for data collection were developed, first 
to evaluate the drug dispensing technique and a second to 
evaluate the patient counseling technique, based on 
previous instruments developed by the Pharmaceutical 
Care Research and Development Group supported by 
theoretical foundations on communication and patient care 
from Beardsley et al. (2011) and Berger (2011).24,25 Each 
instrument consisted of several evaluation domains and 
each domain consisted of various criteria, where the 
evaluator marked whether the performance met the 
criteria (yes or not). In a side column, the score was 
recorded, obtaining the sum of points at the end of the 
evaluation, with a maximum value of 10 points. The 

instruments were tested and validated by two researchers 
with a five-record pilot test performed to assess inter-rater 
agreement. 

Table 1 presents a description of the attributes needed to 
achieve the objectives of each simulation evaluation 
domain. The recordings were numerically identified, and no 
data that could identified the students and participating 
actors were collected. Each file was evaluated twice at 
different times by the same researcher in a quiet and 
uninterrupted environment. The second evaluation was 
compared with the first, and the differences in the 
questions were reviewed. 

Data analysis 

Data were tabulated in a Microsoft Excel spreadsheet and 
statistically analyzed. The normality of quantitative data 
was assessed by the Shapiro-Wilks test. Variables with 
normal distribution presented as mean and standard 
deviation, while for variables with non-normal distribution 

Table 2. Baseline characteristics of the participants of the course "Pharmacists in PHC: working in a network" who performed drug 
dispensing simulation activity or patient counseling 

Variable 
Drug dispensing Patient counseling Total 

n % n % n % 

Gender       
Female 170 81,0 72 84,7 242 82,0 

Male 40 19,0 13 15,3 53 18,0 

Age       
22 - 30 years 83 39,5 38 44,7 121 41,0 
31 - 40 years 99 47,1 38 44,7 137 46,4 
41 - 50 years 22 10,5 7 8,2 29 9,8 

Over 51 years 6 2,9 2 2,4 8 2,7 

HDI-M (Municipal human development index) from the city  where it operates       
Low (<0,550) 21 10,0 8 9,4 29 9,8 

Medium (0,550 a 0,699) 69 32,9 24 28,2 93 31,5 
High (0,700 a 0,799) 107 51,0 50 58,8 157 53,2 

Very high (>0,800) 13 6,2 3 3,5 16 5,4 

Workplace       
Family Health Support Nucleus (NASF) 30 14,3 11 12,9 41 13,9 

Direct point of care 149 71,0 59 69,4 208 70,5 
Management point  23 11,0 12 14,1 35 11,9 

Others (Hospitals, State management) 6 2,9 1 1,2 7 2,4 
Not specified 2 1,0 2 2,4 4 1,4 

Working time in the public health service       
Less than 1 year 42 20,0 24 28,2 66 22,4 

1 to 5 years 114 54,3 40 47,1 154 52,2 
6 to 10 years 38 18,1 12 14,1 50 16,9 

Over 10 years 8 3,8 4 4,7 12 4,1 
Not specified 8 3,8 5 5,9 13 4,4 

Weekly workload       
Up to 30h 60 28,6 27 31,8 87 29,5 
31 to 40h 138 65,7 53 62,4 191 64,7 

Over 40 hours 10 4,8 5 5,9 15 5,1 
Not specified 2 1,0 0 0,0 2 0,7 

School affiliation       
Public 78 37,1 33 38,8 111 37,6 

Private 131 62,4 52 61,2 183 62,0 
Not specified 1 0,5 0 0,0 1 0,3 

Specialization level       
Generalist 140 66,7 66 77,6 206 69,8 

Qualified 30 14,3 6 7,1 36 12,2 
Not specified 40 19,0 13 15,3 53 18,0 

School region       
South 87 41,4 38 44,7 125 42,4 

Southeast 49 23,3 18 21,2 67 22,7 
North 17 8,1 6 7,1 23 7,8 

Northeast 44 21,0 22 25,9 66 22,4 
Midwest 13 6,2 1 1,2 14 4,7 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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the median and interquartile range were used. Categorical 
variables were presented with absolute and relative 
frequencies. 

A comparison between two groups was performed by 
Student's t-test. Multiple analyses between three or more 
groups were performed by the ANOVA test, followed by the 
Tukey test where necessary. Categorical variables were 
analyzed by Pearson's chi-square test, with adjusted 
residual analysis. For correlation analysis between time to 
perform the pharmaceutical service simulation and an 
overall score, the Spearman correlation test was used. All 
analyses and data processing were performed using SPSS 
18.0. The significance level was established at 5% (p<0.05). 

 
RESULTS  

A total of 459 trainees attended the six editions of the 
course. For this study, 295 recordings were analyzed, 210 
drug dispensing technique simulations (71.2%), and 85 
(28.8%) patient counseling simulations, which represents 
about 64% trainees had their performance evaluated in this 
study. The distribution of the simulated cases of drug 
dispensing and patient counseling according to the 
personal, professional, and academic characteristics of the 
pharmacists, type of simulated case and edition of the 
course are shown in Table 2. 

Regarding the overall score, significant differences (p <0.05) 
were found between editions 4 and 2, 4 and 5, and 4 and 6. 
The result reveals that the participants of edition 4 
performed significantly better than editions 2, 5, and 6. No 
factors were identified between these editions that could 
have contributed to these differences in performance. 

Participants' academic and professional data were 
compared for the overall score obtained for each type of 
simulation (Table 3). In drug dispensing scenario, significant 
differences in performance were found only for the 
pharmacist's place of work (p=0.008), with pharmacists 
who worked directly at the Family Health Support Nucleus 
scored higher. 

In the patient counseling simulation, significant differences 
were found for age (p=0.003), working place Municipal 
Human Development Index (IDH-M) (p=0.009), and 
specialization level (p=0.050).  The IDH-M is a measure 
composed of indicators with three dimensions of human 
development: longevity, education, and income. The index 
ranges from 0 to 1, being 1 the greater the development. 
The specialization level refers to the curricular guidelines 
that the pharmacist graduated with curriculum with a 
generalist or technical focus.  Gender, working time in the 
public health service, weekly workload, school affiliation, 
school region, graduation time and postgraduate had no 
influence, either positive or negative, on the performance 
of participants in the activities.  

The performance results regarding the simulation type, 
edition and case type are presented in Table 4. The 
difference between the general drug dispensing score and 
the patient counseling were not statistically significant 
(p<0.05).  Regarding the time variable, the simulation time 
of asthma cases was statistically longer than all other 
simulated cases in the present study. In the Spearman 
correlation analysis, between the variable time of 
simulation and the overall score of all editions, a moderate 
positive correlation was observed, with rho=0.480 and 

Table 2 (cont.). Baseline characteristics of the participants of the course "Pharmacists in PHC: working in a network" who performed drug 
dispensing simulation activity or patient counseling 

Variable 
Drug dispensing Patient counseling Total 

n % n n % n 

Graduation time       
0  - 3 years 40 19,0 23 27,1 63 21,4 
4 – 6 years 56 26,7 17 20,0 73 24,7 
7 – 9 years 41 19,5 16 18,8 57 19,3 

10 -  12 years 39 18,6 16 18,8 55 18,6 
Over 13 years 34 16,2 13 15,3 47 15,9 

Postgraduation       
Yes 157 74,8 61 71,8 218 73,9 
No 52 24,8 24 28,2 76 25,8 

Not specified 1 0,5 0 0,0 1 0,3 

Postgraduation type       
Specialization/MBA 135 64,3 54 63,5 189 64,1 

Master 12 5,7 6 7,1 18 6,1 
Doctorate 1 0,5 1 1,2 2 0,7 
Residence 2 1,0 0 0,0 2 0,7 

No post or unspecified 60 28,6 24 28,2 84 28,5 

Simulated case type       
Asthma 3 1,4 85 100,0 88 29,8 

Hypertension 31 14,8 0 0,0 31 10,5 
Adult infection 29 13,8 0 0,0 29 9,8 

Pediatric infection 147 70,0 0 0,0 147 49,8 

Course Edition       
1 26 12,4 12 14,1 38 12,9 
2 17 8,1 14 16,5 31 10,5 
3 31 14,8 18 21,2 49 16,6 
4 41 19,5 41 48,2 82 27,8 
5 69 32,9 0 0,0 69 23,4 
6 26 12,4 0 0,0 26 8,8 

Total 210 100 85 100,0 295 100 
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p<0.01. This correlation indicates that the longer the drug 
dispensing or patient counseling, the better the 
participant's performance, evidenced by a higher score. 

When analyzing only the technical knowledge, through the 
performance evaluation in the domain "Information on 
drugs", the participants obtained an average of 5.1 points 
between drug dispensing and patient counseling. 
Statistically significant differences were found in the age 
variables, where participants older than 51 years 
underperformed as compared to other age groups, and 
between editions 4 and 5, where the participants of edition 
4 had better technical performance than those of edition 5. 
The other variables did not present significant differences.  

The least used items in the drug dispensing simulation were 
those related to checking patient time availability (n=1), 
device handling guidance (n=3), counseling, if it occurred, 
missed doses (n=11), health care education (n=14), 
guidance on non-pharmacological treatment measures 
(n=21), and drug or food interactions (n=29). The worst 
scoring item of patient counseling method was the 
information on what to do with the leftover drugs, where 
only 1.18% (n=1) of the pharmacists performed. Next, in 
decreasing order, of the 85 pharmacists, two (2.35%) 
questioned the patient about diet and mealtimes, three 
(3.53%) reported possible interactions with food or other 
medications, five (5.88%) explained about the patient 

Table 3. Performance assessed by score in drug dispensing simulation processes and patient counseling of pharmacists participating in the 
improvement course 

Variable Drug dispensing; N (SD) Patient counseling; % (SD) 

Gender   
Female 5,8 (±1,2) 5,9 (±1,5) 

Male 5,5 (±1,1) 5,6 (±1,6) 

Age   
22 - 30 years 5,7 (±1,1) 6,0 (±1,3)¹ 
31 - 40 years 5,8 (±1,1) 5,6 (±1,5)² 
41 - 50 years 5,8 (±1,2) 7,0 (±1,1)³ 

Over 51 years 6,1 (±1,2) 2,8 (±0,4)¹²³ 

HDI-M (Municipal human development index) from the city  where it operates   
Low (<0,550) 5,3 (±0,9) 4,2 (±1,5)¹ 

Medium (0,550 a 0,699) 5,8 (±1,2) 5,7 (±1,5) 
High (0,700 a 0,799) 5,9 (±1,1) 6,1 (±1,4)¹ 

Very high (>0,800) 5,8 (±1,1) 5,7 (±1,4) 

Workplace   
Family Health Support Nucleus (NASF) 6,3 (±0,8)¹ 5,9 (±1,9) 

Direct point of care 5,6 (±1,1)¹ 5,9 (±1,4) 
Management point  5,9 (±0,9) 5,5 (±1,6) 

Others (Hospitals, State management) 6,5 (±1,1) 3,1 (±0,0) 

Working time in the public health service   
Less than 1 year 5,8 (±0,9) 5,5 (±1,4) 

1 to 5 years 5,9 (±1,1) 6,0 (±1,4) 
6 to 10 years 5,6 (±1,3) 5,8 (±1,7) 

Over 10 years 5,9 (±1,3) 6,9 (±0,9) 

Weekly workload   
Up to 30h 5,9 (±1,2) 6,1 (±1,6) 
31 to 40h 5,7 (±1,0) 5,7 (±1,4) 

Over 40 hours 6,0 (±1,4) 5,2 (±2,0) 

School affiliation   
Public 5,8 (±1,1) 6,2 (±1,6) 

Private 5,8 (±1,1) 5,6 (±1,4) 

Specilization level   
Generalist 5,7 (±1,1) 5,6 (±1,6)¹ 

Especialized 6,0 (±1,1) 7,0 (±1,4)¹ 

Graduation region   
South 5,9 (±1,7) 6,2 (±1,4) 

Southeast 5,8 (±1,1) 5,7 (±1,3) 
North 5,7 (±0,9) 5,9 (±1,5) 

Northeast 5,5 (±1,1) 5,3 (±1,7) 
Midwest 6,1 (±1,0) 4,6 (±0,0) 

Graduation time   
0  - 3 years 5,6 (±0,9) 5,7 (±1,5) 
4 – 6 years 5,7 (±1,2) 6,4 (±1,0) 
7 – 9 years 5,8 (±1,0) 5,4 (±1,3) 

10 -  12 years 5,6 (±1,2) 5,6 (±1,7) 
Over 13 years 6,1 (±1,1) 6,0 (±1,8) 

Post-graduation   
Yes 5,8 (±1,2) 5,8 (±1,6) 
No 5,8 (±1,0) 5,7 (±1,3) 

¹²³: editions in which there was a statistically significant difference between the variables and the general score (p<0.05) according to the ANOVA 
test. Note: Maximum score 10 points. 
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counseling, ten (11.76%) book a new meeting and twelve 
(14.12%) asked the patient about their habits. 

Of the total evaluations, 112 (53.3%) participants of drug 
dispensing recordings scored below 6 out of 10 points. 
None of these participants checked the availability of 
patient/caregiver time to talk, nor guide them how to 
handle devices. Only five (4.5%) of the pharmacists 
provided information on what to do if doses were missed, 
seven (6.3%) on health care, and ten (8.9%) on non-
pharmacological measures and the presence of drug 
interactions.  

During the drug dispensing simulation, 18 participants 
included inappropriate ethical actions, such as dispensing 
prescription-only medicines or changing the medical 
prescription. In the patient counseling, the most frequent 
inappropriate actions involved the induction of patient 
responses, the absence of verifying the drug user, and 
asking closed questions. 

 
DISCUSSION 

The low to regular performance evidenced by scoring 
average lower than 60%, both in drug dispensing and 
patient counseling activities, reflects the lack of 
preparation and expertise of the participants. Our data 
confirm the study by Reis et al., where about 80% of 
professionals working in community pharmacies in São 
Paulo presented unsatisfactory knowledge in drug 
dispensing.26 

One could think that the underperformance of participants 
over 51 years old could be related to the change in the 
National Curriculum Guidelines in 2002, where pharmacy 
education model changed from specialized to generalist. 
The specialized curriculum model was centered on the 
drug, not the user (patient), was also characterized by 
fragmented and out-of-context knowledge provision, 
obliging the student to opt for one of the specializations 
(i.e., laboratory and food analysis, drug industry, or hospital 
pharmacy).27 In the generalist pharmacy curriculum, 

currently in force, the specializations disappeared and the 
scope of education began to cover all areas of 
pharmaceutical sciences. In addition to what specialized 
curriculum covered, the new curriculum should cover the 
development of communication skills with the health team 
and the patient.28 However, our data showed a 
contradictory result when considering the specialization 
level of the graduation. Specialized pharmacists who 
graduated with the old pharmacy curriculum performed 
better than those trained in the new generalist curriculum. 
It seems that the old specialized curriculum devoted more 
time to the development of some competencies about 
pharmaceutical care, mainly regarding the dispensing of 
drugs, while in the new curriculum, this approach 
decreased in time and quality. 

The results demonstrate that the accomplishment of 
postgraduate courses have not influence on pharmacists 
performance in the role-play. Our results differ from 
Paravattil et al. (2017), where pharmacists with a master's 
degree in pharmacy had significantly better scores than 
those with PhDs and bachelor’s degrees. This difference 
may be related to the evidence that the generalization of 
postgraduate courses in Brazil had not impact in pharmacy 
practice.29 

International studies in countries such as Germany, Canada, 
Qatar, Jordan, and Iran as well as another national study 
also showed performances similar to or poorer to those 
found in this study.29-35 Simulations conducted in Canada 
evaluated the performance of pharmacists in a mental 
health program for men, where the scores were divided 
into categories. The patient pre-assessment category, 
including name, age, medical and personal support, 
symptoms and duration of the disease, use of other 
medications, allergies, among others, obtained an average 
score of 5.7 out of a total of 13 points.30 A patient 
counseling study in diabetes and asthma with simulated 
patients in Qatar identified an adequate professional 
performance below 35%.29 Patient counseling was rated as 
poor to very poor in a simulation of oral contraceptive drug 
dispensing by Obreli-Neto et al.31 A study conducted in Iran 

Table 4. Score and time of drug dispensing and patient counseling according to the type of simulation, course edition and 
simulated scenario 

Median (IQR  25-75%) Overall score Time (minutes) 

Type   
Drug dispensing 5,8 (5,0-6,7) 5,0 (4,0-7,0)¹ 

Patient counseling 6,2 (4,6-7,1) 8,0 (6,0-11,0)¹ 

Edition   
1 6,2 (5,0-7,1) 7,5 (5,0-12,0)¹² 
2 5,0 (3,9-6,4)ª 6,0 (4,0-9,0) 
3 6,0 (5,0-6,9) 6,0 (5,0-8,0) 
4 6,6 (5,6-7,2) 

abd
 7,0 (5,0-9,0)³ 

5 5,7 (4,7-6,3)ᵇ 5,0 (3,5-7,0)¹²³ 
6 5,2 (5,0-5,9)ᵈ 5,0 (4,0-6,0) 

Scenario   
Pediatric infection 5,8 (5,0-6,7) 6,0 (4,0-8,0)¹ 

Adult infection 5,3 (4,6-6,3)
a
 5,5 (4,0-8,2)² 

Asthma 6,2 (4,6-7,2)
a
 9,0 (6,0-11,0)¹²³ 

Hypertension 5,6 (5,0-6,5) 6,0 (5,0-8,2)³ 

IQR - interquartile range, ¹²³: editions in which there was a statistically significant difference between the variables and the 
overall score (P <0.05) according to the ANOVA test. 

abd
 - editions in which there was a statistically significant difference 

between variables and time (P <0.05) according to the ANOVA test.  
Note: Editions 1 to 4: drug dispensing and pharmacist counseling simulations.  Editions 5 to 6: only drug dispensing 
simulation. Edition 1: simulation of asthma and pediatric infection cases. Editions 2 to 4: simulation of pediatric infection 
cases. Editions 5 and 6: simulation of hypertension, pediatric infection and adult infection cases. 
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identified low-quality counseling practice on vitamin 
supplementation and suggests that it is related to 
insufficient information gathering, inadequate knowledge 
and deficiencies in the communication skills of 
professionals.32 Note that all these studies were conducted 
to check the performance in community pharmacies and 
their results showed also a poor scenario.36 

Counseling times, which ranged from 2 to 18 minutes for 
drug dispensing and from 2 to 25 minutes for patient 
counseling scenarios, are similar to those found in 
Mesquita et al. or Oh et al.36 In the systematic review by 
Mesquita et al., the time ranged from 30 seconds to 15 
minutes.21 The study by Oh et al. found that the average 
patient contact time is approximately 3 minutes, taking an 
increase of 1.8 minutes when therapy is needed and 0.5 
minutes when drug interactions are identified.36 The 
minimum time that WHO recommends the pharmacist to 
counsel a patient is three minutes. However, the time 
spent on counseling should be sufficient to collect relevant 
patient information, evaluate the use of medications, 
provide relevant information and verify patient 
understanding.3,21 

Some authors state that the longer the contact time 
between dispenser and patient, the more time is devoted 
to the transmission of information between the actors and, 
consequently, the greater the patient's understanding of 
the correct use of drugs.3,33 In our study, participants who 
had the best performance in drug dispensing were those 
who took longer to perform the activity. However, in our 
patient counseling scenarios, the best performing 
participants took a shorter time than poor performing 
ones. 

Other studies have found that counseling on forgetting to 
take the medication and contraindications of the drugs are 
the least likely to be communicated to patients.29,32 In the 
study of Paravattil, Kheir and Yousif (2017), the drug 
allergies, the offer of pharmaceutical follow-up, and the 
verification of understanding of the information provided 
to the patient were not met by any of the pharmacists and 
only 6.5% of the participants correctly explained all the 
steps in device management.29 

Between 10 and 20% of our pharmacists recommended 
non-pharmacological care measures, such as regular 
physical activity, reduced salt intake, or reduce exposure to 
allergens, among others. Similar results were found in the 
study by Zolezzi, et al., where guidance on non-
pharmacological care measures, such as physical activity, 
weight control and smoking cessation, was provided by less 
than one-third of the simulation participants.33 In the study 
by Reis et al., the main difficulties pointed out by 
professionals were explanations regarding drug 
interactions, adverse events and drug action mechanisms, 
justified by insufficient academic training and lack of 
improvement activities.26 

Performing the care process professionally and without 
invading the intimacy of the person in attendance was the 
only issue met by the 210 participants of the drug 
dispensing simulation. Then, in descending order, the use 
of the lab coat (n=208), the explanations with proper eye 
contact with the patient (n=204), the provision of 

information on the dosage of medications (n=196), the use 
of easy and accessible language (n=194) and the initial 
greeting of the patient (n=191). 

The frequency of the use of items related to drug 
information corroborates the findings of Paravattil et al. In 
this study, the components most often implemented by 
pharmacists were drug names, instructions for use, 
indications and dosage.29 Proper eye contact, empathetic 
listening, clear language, and initial greeting are highlighted 
in the study by Zolezzi et al. as adhered to by most 
pharmacists.33 In the drug dispensing simulation, few or no 
questions were put to the patient which is coincident with 
the study by Obreli-Neto et al. where more than 90% of 
pharmacists did not ask questions before dispensing the 
contraceptive.31 Inappropriate actions taken by 
pharmacists in simulations can be explained because the 
pharmacist believes that the patient, who already uses 
given drugs continuously, knows the drugs well and 
additional advice would be unnecessary and may lead to a 
negative reaction from the patient.31 It is important to note 
that a considerable part of the counseling failures are 
related to the pharmacist behavioral attitudes and 
communication skills to adequately transmit the 
information to the patients. Similar difficulties were found 
by Paravattil et al., where disease management and 
problem-solving skills were below expectations, as many 
patients were referred back to the doctor for problems that 
could have been resolved with guidance from the 
pharmacist.29 

Although all participants had access to the same theoretical 
content during the distance learning stage of the 
improvement course, it was up to the student to read the 
material and the activities proposed at this stage. They 
participated in a forum where the drug dispensing process 
was discussed, as well as a simulation to register a patient 
counseling process. In this first stage of the evaluation, it is 
also possible to identify the knowledge that was 
aggregated with the accomplishment of the distance 
learning stage. It should be noted that the knowledge and 
skills evaluated in both drug dispensing and patient 
counseling should already be part of the practice and 
routine of pharmacists. With the evaluation of simulations 
in final stages of the course, we found that pharmacists 
keep having difficulties in communicating with the patient, 
as well as a deficient and ineffective knowledge about the 
drugs. Theoretical knowledge about professional practice 
may help in simulation exercises, but it is not sufficient to 
improve practice. Only after simulate several times a 
situation, skills, attitudes, and knowledge content are 
consolidated.  

The results of our study could identify gaps in the 
education of Brazilian pharmacists, which might be 
improved during the graduation period, but also with 
continuous training through specific training activities 
matched to the reality of the pharmacists' performance. It 
is necessary to include communication techniques with the 
patient and the multidisciplinary team in pharmacy 
curriculum. It is also crucial to bring the academic 
environment closer to the reality of pharmacists' work. 
Pharmacists working in patient care should have their 
performance periodically assessed to identify the aspects 
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that should be improved when the counseling their 
patients. 

The use of the patient simulation technique must be 
increasingly considered as a method that provides 
meaningful learning in a shorter time. However, it is 
important to keep in mind that repetition achieves the best 
learning results, and simulated patient technique allows 
repetition with no negative impact on actual patients. 
Commonly known as deliberate practice, described by 
Castro and Couto and by Ericsson, is a simulation strategy 
where a clinical case is simulated several times until the 
competence desired is acquired. When the objectives of 
this cycle are achieved, a new cycle begins, increasing the 
complexity of the tasks required to reach full mastery it 
targets skills.37,38 

Limitations 

The difficulty of participants to integrate into the simulated 
situation and to view the activity as a real situation of daily 
pharmacy is one of the main limitations of our study. It is 
noticeable that many students only completed the 
compulsory course activity, and therefore the results may 
be underestimated due to this lack of adherence. Another 
limiting factor is the observer bias. Although the 
inconsistencies in the double scoring process were 
evaluated by a second researcher, since all recordings were 
analyzed by a single researcher, trends in the evaluation 
process may have compromised the results. The idea of 
developing this study occurred after the simulations were 
carried out based on the questions that arose from the 
teaching staff about the difficulties that pharmacists 
presented. Therefore, as data were retrospectively 
evaluated, the profile and the level of knowledge and 
experience of the participants when entering the course 
were unknown. This pre-assessment analysis would be 
important to be able to adequately measure how far 
pharmacists have evolved during the improvement course. 

The cross-sectional nature of the study is also a limiting 
factor, as it demonstrates the assessment of the skills of 
pharmacists at a given time, without considering the 
possible changes of these over time. 

 
CONCLUSIONS 

The simulated patient recordings analyzed demonstrated a 
regular-to-unsatisfactory performance of participants, 
suggesting that trainees have difficulties in properly 
performing drug dispensing and patient counseling. The 
main difficulties faced by pharmacists are related to 
deficient technical knowledge, observed in inadequate 
patient counseling, and barriers to communication with the 
patient, causing the counseling and transmission of 
information to be impaired due to the failures. Limitations 
in skills, both involving non-technical and technical 
knowledge, should promote a critical analysis on how 
education methods should be adapted to raise the 
awareness of pharmacists to modify the way they act, 
communicate, and listen to the patient. The use of active 
methodologies, such as simulation, should become a 
routine in pharmacy education because the more the 
student repeats a certain technique, the greater the 
learning and knowledge will be gained. Our study also 
provides relevant data for pharmacy education in Brazil and 
may serve as a basis for improving gaps in pharmacy 
education. 
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Abstract 
Ensuring fit between a service and the implementing context is a critical but often overlooked precursor of implementation success. 
This commentary proposes five key considerations that should be evaluated when exploring fit: alignment with needs and metrics; 
alignment with organizational resources and capabilities; alignment with organizational priorities and culture; alignment with 
reimbursement mechanisms for long-term sustainability; and alignment with the regulatory environment. Successful uptake and 
implementation hinges on careful planning and, most importantly, appropriate fit between the service and the implementing 
environment. 
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Pharmaceutical Services; Pharmacists; Implementation Science; Reimbursement Mechanisms; Organizational Culture; Health 
Resources; Planning Techniques; Organizational Innovation; United States 

 

Implementation science can accelerate adoption and 
scaling of evidence-based services into real-world practice, 
ultimately increasing their impact on health outcomes and 
well-being. More specifically, implementation science has 
been defined as “the scientific study of methods and 
strategies to promote the systematic uptake of evidence-
based innovations into routine practice, thereby increasing 
the quality and effectiveness of these services”.1 
Application of implementation science principles boasts the 
ability to reduce the research-to-practice gap from 17 to 3 
years.2 For patients to benefit from timely provision of 
effective services, time to translation needs to be 
accelerated significantly. The pace of practice 
transformation efforts can therefore be positively impacted 
by use of implementation theories, principles, and 
frameworks. 

The field of implementation science has matured in the last 
decade and, with it, an increased awareness of how it can 
advance pharmacy practice.2-4 The profession is noticing 
successful application of implementation science to 
pharmacy practice transformation efforts.3,5-7 Despite these 
successes, failures to implement well-researched health 
care services are still a reality.  

One of the most often cited barriers to implementation is a 
lack of “fit” between the intervention and the practice 
setting.8 This fit issue has also been described by Proctor 
and colleagues as “appropriateness,” one of the eight 
implementation outcomes typically included to assess 
implementation success.9 Appropriateness is defined as 

“the perceived fit, relevance or compatibility of the 
innovation or evidence-based practice for a given practice 
setting, provider, or consumer; and/or the perceived fit of 
the innovation to address a particular issue or problem.” 
Similarly, Rogers identified compatibility as a core concept 
in his Diffusion of Innovation theory.10 Fit is recognized as a 
multi-faceted construct that should take into account 
various stakeholders’ perspectives (e.g., providers, 
managers, team members, patients) and organizational 
levels (e.g., health system, clinic, or pharmacy).

11,12
 Several 

implementation frameworks include contextual fit as a 
critical pre-condition or pre-implementation step.13-15 
Despite its recognized importance, the concept of fit has 
not been subject to extensive study. There is limited 
guidance on how to select an appropriate service or 
intervention and evaluate its compatibility with a given 
implementation environment.8,16 Unsurprisingly, we are 
continually confronted with this lack of guidance in our 
own work. 

As colleagues with implementation science expertise, we 
often collaborate with pharmacists looking to implement 
new services. Through this work, we have experienced 
failed implementation efforts by seemingly ready 
organizations with the resources, capacity, and motivation 
to implement a new service or intervention. One example 
involved a project focused on implementation of 
comprehensive medication management (CMM) into a 
team-based, at-home care program. The program had 
significant investment from the organization, pharmacy 
leadership buy-in, motivated pharmacists who were 
committed and capable of delivering the intervention, and 
various implementation supports in place. Yet, after a year 
of trying to implement CMM in practice, this seemingly 
well-planned implementation effort was abandoned. When 
we probed into what happened, interviews and surveys 
from the practitioners and team members suggested that 
CMM did not fit the overarching goals of the organization 
and larger program. The organization’s leadership wanted a 
program to stabilize acutely ill patients to prevent 
rehospitalization with pharmacists serving in transitional 
rather than longer-term roles with these patients. CMM, a 
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longitudinal service designed to help manage chronic 
conditions, simply was not the right intervention for the 
needs of the overall program and organizational goals.17,18 
This leaves one to wonder – why was it selected in the first 
place?  

The need for appropriately selecting services that are 
compatible with the implementing context has been noted 
in the pharmacy practice literature.19-22 In one effort to 
implement a targeted medication adherence intervention 
in U.S. community pharmacies, both early adopters and 
traditionalist practices reported questioning the program’s 
fit in light of the other services offered and given the larger 
chain pharmacy’s vision.20 Another study of professional 
pharmacy services in Australia reported that service fit with 
the needs of the patient population was rarely considered 
in early implementation efforts, but increased throughout 
implementation.21 Similarly, Turner et al. identified a 
positive association between the perception of how well 
the service fits with organizational mission and both 
implementation success and service reach.22 Finally, based 
on a recent study we conducted exploring the relationship 
between implementation readiness and early 
implementation outcomes, readiness levels were predictive 
of acceptability, feasibility, and intent to adopt, but not of 
appropriateness when accounting for clinic type. This result 
underscores the importance of determining fit prior to 
engaging in readiness building activities to maximize the 
benefits of this preparatory process. These examples 
highlight the need for implementers to thoughtfully 
examine how they select new pharmacy services or 
interventions within a given context.   

 
KEY CONSIDERATIONS FOR ENSURING FIT 

Ensuring selection of the appropriate intervention for the 
patient population, setting, and organizational goals early 
in the implementation process is critical for 
implementation success. Without carefully considering the 
compatibility of the service, a fit issue may not be realized 
until after significant resources and efforts have been 
expended. This can result in slowed progress and decreased 
motivation of stakeholders involved in the implementation 
process. Given the importance of ensuring fit, here are 
some key considerations implementers should thoughtfully 
assess when selecting an intervention or service in the pre-
implementation phase. These considerations are derived 
from the National Implementation Research Network’s 
Hexagon tool and the Wandersman and team’s Getting to 
Outcomes framework, as well as our own professional 
experience.23,24  

It is important to note that evaluating fit should be 
preceded by completion of several planning steps. Fit 
considerations hinge on understanding: the problem to be 
solved; the needs of the patient population that is being 
targeted; the objectives and metrics that need to be 
achieved by implementing this new service; and the 
available menu of relevant services and programs that are 
available for selection. The services considered should first 
and foremost have demonstrated evidence of 
effectiveness. Available data should be evaluated within 
the context of an organization’s needs. Only effective 
interventions that align with the issue that needs to be 
addressed, the target patient population, and the 

outcomes of interest should be included in your menu of 
program options. Additionally, the service itself should be 
clearly defined with identifiable core components or 
features so that implementers can fully operationalize, 
replicate, and assess service effectiveness. Ensuring that 
the intervention is “usable” or defined well enough to 
ensure standardization of delivery across pharmacist and 
health care settings is critical to success.25 The insights 
gained through this initial process are foundational to 
understanding and assessing the following fit 
considerations. 

Alignment with needs and metrics 

Assuming an understanding of the problem to be solved, of 
the needs of your targeted patient population, and of the 
metrics you are trying to impact, you should be able to 
narrow down the list of relevant services to consider. If you 
are unable to find a service that checks all of the boxes, you 
have the option of adapting the intervention to your needs. 
Because your menu of services only includes “usable” 
interventions, you should be able to make necessary 
adjustments without negatively impacting the core 
components of that service (i.e., ingredients essential to 
producing the intended outcomes). The ability to make 
thoughtful adaptations to an intervention for better fit has 
been found to increase its uptake and success.13 Finally, 
one should always approach the patient population and 
their needs with a focus on equity – being particularly 
aware of the existing health disparities, cultural differences, 
and social needs of the patient population.  

Alignment with organizational resources and capabilities 

General resources and capabilities, including staffing, 
infrastructure (e.g., technology), and initial operational 
expenses necessary to carry out a program should also be 
considered when selecting an intervention. The 
implementing organization needs to assess their current 
employees’ abilities to carry out the service. If adequate 
staff does not exist, the investment necessary to hire new 
employees needs to be addressed. Not only should these 
staff members have the content knowledge, practical skills, 
and credentialing needed to carry out the service, but they 
should also have the cultural and language skills necessary 
to serve the population in need.  

In addition to staffing, the broad infrastructure support, 
such as technology and data capabilities, should be 
considered. Existing technology may need to be modified 
or additional documentation systems built out. You should 
evaluate whether existing equipment and devices can 
collect pertinent patient data needed as part of the service. 
A monitoring and reporting system should also be available 
for continuous quality improvement and evaluation of the 
service.  

Finally, initial operational startup expenses should be 
reviewed. Leadership needs to reach consensus on the 
value of the service to justify this upfront investment and 
integrate these startup costs into strategic planning and 
budgeting. 

Alignment with organizational priorities and culture 

Considering fit requires thinking through how well the 
service aligns with the priorities of the organization, the 
organizational culture, and the organizational leadership. 
Selecting a service with a clear connection to organizational 
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goals can increase probability that it is prioritized and 
invested in. Additionally, it is important to have an 
understanding of the other initiatives within the 
organization. Finding synergies with existing initiatives will 
reduce the likelihood of duplicative efforts, highlight 
complementary services, and protect against competing 
priorities.  

Fit of the service with the organizational culture and 
patient care philosophy are also critical to successful 
uptake. Organizations who embrace continuous quality 
improvement initiatives, are willing to try new things, or 
are frequently trialing new services may be more 
supportive of innovations. The tenets of the patient care 
approach underlying a particular service need to be aligned 
with the organizational patient care philosophy. For 
instance, CMM assumes a patient-centered, collaborative 
team-based approach to patient care.26 As such, it will only 
be successfully delivered in health care settings with a 
similar philosophy of practice.  

Finally, leadership buy-in is often cited as a key component 
to implementation success.27,28 Not only does leadership 
need to support the trial of the service, but they also need 
to create the organizational conditions that will drive 
successful uptake. For instance, staff should be empowered 
to take ownership over areas of improvement in their 
practice and encouraged to do what it takes to meet the 
needs of their patient populations.  

Alignment with reimbursement mechanisms for long-term 
sustainability 

For a service to be viable and sustainable long-term, one 
needs to think through the financial resources necessary to 
sustain the service should it produce the intended benefits 
for the patients. Understanding potential reimbursement 
mechanisms and how to bill for the service should be 
considered when assessing service fit. You may need to 
think creatively about how the service will contribute to the 
organization’s overall goals or investment priorities if direct 

reimbursement avenues are not available for that service. 
For example, pharmacists providing CMM often cannot bill 
directly for the service, but CMM has been linked to 
increased cost-savings through helping organizations 
decrease hospital readmission rates, thus showing positive 
return on investment.18  

Alignment with the regulatory environment 

Finally, selection of the service should be informed by the 
regulatory environment both at the organizational and 
state levels. For instance, different organizations may 
interpret compliance and regulations differently, so you will 
want to make sure to do your due diligence prior to your 
decision to adopt. Likewise, if the service requires 
autonomous prescriptive authority but your state’s scope 
of practice does not allow for this, you may want to 
consider selecting a different service or adapting the 
service to align with your state regulations.  

 
CONCLUSION   

To avoid frustration, lost motivation, and, most 
importantly, limited impact on the patients in need, a 
service or intervention should fit the context in which it is 
being implemented. Ensuring fit between a service and the 
intended health care setting is a critical step to 
implementation success. In this commentary, we reviewed 
five key considerations that should be evaluated when 
exploring fit. Successful uptake and implementation hinges 
on careful planning and, most of all, appropriate fit 
between the service and the implementing context. 
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Abstract  
Background: A medication review is a possibility to assess and optimise a patient’s medicine. A model that includes a medication 
review and a follow-up seem to provide the best results. However, it is not known whether specific subgroups of patients benefit more 
from a medication review than others. 
Objective: This literature review summarises the evidence that is available on which patient subgroups exist positive outcomes from a 
medication review carried out in a primary care setting. 
Methods: We performed a PICO analysis to identify keywords for setting, medication review and effect. We then conducted a search 
using the PubMed database (2004 to 2019) to identify studies relevant for our investigation. A screening process was carried out based 
on either title or abstract, and any study that matched the aim and inclusion criteria was included. All matching studies were obtained 
and read, and were included if they met predefined criteria such as study design, medication review and primary care. The studies 
were divided into subgroups. First, each subgroup was divided according to the studies’ own definition. Secondly, each subgroup was 
allocated as either risk patients if the subgroup described a specific patient subgroup or risk medication, if the subgroup was defined as 
using a specific type of medication. This was done after discussion in the author group. 
Results: 28 studies from a total of 935 studies were included. Identified studies were divided into either risk patients; frail, recently 
discharged or multimorbid patients, or risk medication; heart medication, antithrombotic medication, blood pressure lowering 
medication, antidiabetic medication, anti-Parkinson medication or medication increasing the risk of falls. The subgroups identified 
from a medication review in primary care were defined as being frail, recently discharged from hospital or multimorbid (risk patients), 
or defined as patients using anticoagulant or blood pressure lowering medication (risk medication). Most of the medication reviews in 
the studies that showed an economic effect included at least one follow-up and were delivered by a pharmacist. 
Conclusions: The literature review demonstrates that medication reviews delivered by pharmacists to specific subgroups of patients 
are a way of optimising the economic effect of medication reviews in primary care. This is obtained by reducing health-related costs or 
the number of contacts with primary or secondary health care services. 
 

Keywords 
Pharmacists; Community Pharmacy Services; Drug Utilization Review; Multimorbidity; Frail Elderly; Outcome Assessment, Health Care; 
Systematic Reviews as Topic 

 
INTRODUCTION 

A medication review is a method to optimise the patient’s 
treatment with medicine. Several different names and 
models of the service have been described, including 
Medication Review, Medicines Therapy Management, Drug 
Utilization Review and MedsCheck.1-6 They all consist of a 
medication reconciliation followed by identification of 
drug-related problems (DRP) and solutions to solve the DRP 
as defined by Pharmaceutical Care Network Europe 
(PCNE).2 A medication review with the possibility to further 
support the patient’s implementation of agreed solutions 
by conducting follow-up consultations has been shown to 
significantly improve economic, clinical and humanistic 
outcomes, e.g. adherence, clinical goals, health-related 
costs and health-related quality of life.1,7-13 In Denmark, the 
current medication review service is based on data and 
experience from several programmes: The Therapeutic 

Outcome Monitoring Program, Safe and Effective Use of 
Medicines and the Pharmaceutical Care Model.8,12,14-17  

A recent medication review study from Denmark included 
951 home-dwelling elderly people (>65 years of age) using 
five or more medications.18,19 It was carried out in 2016-
2018 and evaluated the current medication review service 
equivalent to a type 2A medication review defined by 
PCNE.2 In brief, community pharmacists in the Region of 
Southern Denmark conducted medication reviews 
identifying DRP to be discussed and solved in collaboration 
with the patient or referred to the patient’s general 
practitioner (GP).19,20 One interesting result was that for 20 
percent of the patients, no DRP were identified. This raised 
the question of how the criteria for inclusion of patients to 
receive a medication review could be optimised to target 
subgroups of patients who would benefit the most. Based 
on the data from our study and the above citations about 
medication review models that includes a medication 
review and a follow-up, we decided to conduct a systematic 
literature review. We wanted to investigate the effect of 
medication reviews delivered to specific subgroups of 
patients to identify whether the criteria for including 
patients for medication reviews could be optimised.1,7-16 
We were particularly interested in studies reporting a 
positive economic outcome, such as a reduction in contacts 
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to health care professionals, admission to hospital/care 
home, readmission or death after performing a medication 
review.   This was to further investigate how health care 
resources can be spent in the most beneficial way for both 
patients and society. 

 
METHODS 

The authors identified appropriate keywords from a PICO 
analysis followed by a comprehensive literature search 
using the PubMed database (2004, -August 2019). The 
search period was limited to the past 15 years to focus on 
the most recent studies and delivery of defined medication 
reviews. The search strategy used the following keywords: 
((("pharmacy" OR "general practice" OR "ambulatory care 
facility" OR "home care" OR "elderly home" OR "nursing 
home" OR "outpatients" OR ) AND (("medication review" 
OR "medication therapy management" OR ”medscheck” OR 
("drug utilization review"[Mesh])) AND ("clinical outcomes" 
OR "clinical effect" OR "economic outcome" OR 
"humanistic outcome" OR "impact" OR "consequence")). 
See Figure 1.  

An initial screening of title or abstract was conducted by 
the first author with screening criteria agreed by the three 
authors. The initial screening included studies published in 
English and excluded studies if they were grey literature, 
conference proceedings or had not been performed in the 
primary health care sector (community pharmacy, general 
practice, health clinic, nursing home). A second round of 
screening included reading the abstracts and, if the 
abstracts were unclear, reading the full text for additional 
criteria about study design categorised as a randomised 
clinical study (RCT), controlled non-randomised study, 
cohort study or having data on economic, clinical or 
humanistic outcomes. The eligibility of full-text studies was 
assessed by the first author followed by the second author. 
Studies with a described medication review process similar 
or with reference to the Pharmaceutical Care Network 
Europe definition, medicines therapy management, drug 
utillization review or MedsCheck were included.2-6 All 
included studies were further quality assessed using the 
Joanna Briggs Institutes Checklist for RCT, cohort, quasi-
experimental or case-control studies.21-24 Any disagreement 
regarding the selection was resolved through discussion 
between the authors. Included articles were categorised in 
the following way:  First, each study was divided into a 
subgroup according to the study’s own definition. Secondly, 

each subgroup was allocated as either risk patients, if the 
subgroup described a specific patient subgroup, or risk 
medication, if the subgroup was defined as using a specific 
type of medication. This was done after discussion in the 
author group. 

For each study, the following details were identified and 
reported: year, country, study size (interventions/controls), 
setting, age group, residency, medication review model (as 
defined by PCNE), study design, study outcome measures 
and conclusions. Also, the PRISMA checklist was used 
throughout the reporting.25 

 
RESULTS  

The search identified 935 potential studies, with 22 studies 
included from existing knowledge or dialogue with other 
researchers. The initial screening excluded 789 studies for 
these reasons: the setting was wrong, the service did not 
include medication reviews, or conference proceedings, 
grey literature, and language.  From the remaining 146 
studies a further 118 studies were excluded due to 
undefined patient group, outcome measure or study 
design, and 28 studies were retrieved. Quality assessment 
using the Joanna Briggs appraisal checklist showed that all 
studies could be included. The detailed method for 
randomisation was unclear for several studies. Also, 
blinding was not possible for several studies. One or more 
statements from the assessment checklist were either 
unclear or impossible to answer. However, an overall 
appraisal resulted in 28 included studies. An overview of 
the screening is presented in Figure 2.  The 28 studies were 
categorised into two main patient groups categorised by 
either risk medication (n=11) or risk patients (n=17). One 
main group characterised by the type of risk medication 
was medication related to falls (n=1), heart medication 
(n=1), anticoagulation medication (n=2), blood pressure 
lowering medication (n=2), antidiabetic medication (n=3) 
and anti-Parkinson’s medication (n=2). The other group 
characterised by risk patients were frail patients (n=7), 
recently discharged patients (n=3) or multimorbid patients 
(n=7). Online appendix gives an overview of all included 
studies, outcome measures and results for economic, 
clinical and humanistic outcomes.      

Risks for medication 

Starting with subgroups defined by a specific medication, 
only one study investigated medication related to the 
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Figure 1. PICO analysis 
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increased risk of falls.26 The study cannot be considered 
representative for medication related to falls. However, the 
study showed a significant reduction in the use of 
medication related to falls. No overall difference in the 
number of falls was reported, nor was an economic 
evaluation provided. 

In one study investigating the effect of medication review 
for a subgroup of elderly using at least one heart 
medication, no difference was reported for clinical 
outcomes.27 The study cannot be considered 
representative for medication related to heart medication. 

For anticoagulant medication two studies investigated the 
number of admissions to hospital or post-discharge 
haemorrhagic events, respectively.28,29 Both studies 
reported significant reductions for the outcome of either 
admissions or haemorrhagic events, demonstrating that 
patients using anticoagulant medication could benefit from 
a medication review. 

Two studies investigated the effect of medication review 
for patients using medication for high blood pressure.30,31 
Both studies reported significant improvement of blood 
pressure levels. One study also reported a significant 
reduction in health-related costs, suggesting that patients 
using medication for high blood pressure could benefit 
from a medication review.30 

A total of three studies reported data from patients using 
antidiabetic medication, with none of them providing an 

economic evaluation.32-34 However, two studies reported a 
significant reduction in HbA1c.32,33 Two studies reported 
significant improvements of adherence in the intervention 
group.32,34  

Two studies investigated the effect of medication reviews 
for patients with Parkinson’s disease.35,36 Foppa et al. 
reported significant reductions in non-motor related 
symptoms and improved HRQoL. Henrichsman et al. 
reported identification of clinically relevant DRP as well as 
significant improvements of scales specific to Parkinson’s 
disease measuring levels of symptoms and disability. No 
economic evaluation was made for other studies.  

With focus on patients receiving specific medication, a 
medication review can improve clinical and humanistic 
outcomes and reduce health-related costs. Particularly for 
the subgroups of patients receiving anticoagulant 
medication or blood pressure lowering medication the 
studies demonstrate significant positive economic effect. 
The medication reviews in the studies showing an 
economic effect were provided by a pharmacist with at 
least one follow-up. See Table 1 for a summary for each 
patient group. 

Risks for patients 

For subgroups based on patient characteristics, seven 
studies for frail patients were included.37-43 The group can 
be further divided into patients in care homes or home-
dwelling.37-43 The three studies investigating the effect of 

Figure 2. PRISMA flow chart 
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medication review delivered to elderly people in care 
homes demonstrate that medication reviews can identify 
DRP, generate solutions in collaboration with other health 
professionals and facilitate deprescribing of inappropriate 
medication. The effect on economic outcomes was 
evaluated by two studies, with Zemansky et al. showing no 
difference in the cost of medication after medication 
review and Wouters et al. showing no difference for use of 
other health care professionals.37,41 The four remaining 
studies on frail patients that investigate the effect of 
medication review are on home-dwelling elderly people. 
The economic outcome was measured in three studies. 
Moore et al. analysed data from 2,250 patients from both 
intervention and control groups and reported a significant 
reduction in health care costs and the number of visits to 
the hospital and GP.38 In contrast, Lenaghan et al. analysed 
data from 67 and 69 patients from the intervention and 
control group respectively and reported no difference for 
admissions to hospital.40 Verdoorn et al. reported no 
significant differences for economic outcomes from 314 
control- and 364 intervention patients.40,43 

Three studies investigated the effect of medication review 
delivered to patients recently discharged from hospital. All 
studies used an outcome measure related to readmission 
to hospital. The results are mixed with Lapointe-Shar et al. 
reporting a significantly larger reduction in readmission in 
the exposed group than Shaya et al. and Holland et al. 
reporting a significantly higher proportion of readmissions 
within the exposed group.44-46 An important note is that the 
study by Lapointe-Shaw, which showed an effect, is a 
retrospective cohort study based on data from a large 
group (n=67,163) of patients in both exposed and control 
groups, making the results very strong. Also, the Lapointe-
Shaw study showed a significant reduction in the number 
of deaths in the exposed group. 

The final patient group is characterised by multimorbid 
patients and includes seven studies.1,47-51 Two studies 
reported no differences between intervention and control 
groups for effects of medication review, and one study only 
reported data for humanistic outcomes, with increased 
knowledge and an increased feeling of safety.49,51,52 Three 
studies reported significant reductions in admissions to 

hospital, and two studies reported a significant reduction in 
health-related costs.1,47,48,50 

For specific subgroups of risk patients, the results show 
that a medication review can have economic advantages, 
reduce admission to hospital and improve compliance. This 
is shown for frail patients, recently discharged patients and 
multimorbid patients. Different models of medication 
review were used in these studies. All studies, apart from 
one, reported that the medication reviews were delivered 
by a pharmacist, with the remaining study not reporting 
who did the review. For four of the six studies showing an 
explicit economic effect, the medication review has 
included at least one follow-up. For the studies delivered at 
care homes, in the group of frail patients, no positive 
economic effects, were reported.37,39,41 For two of three 
studies, medication reviews in care homes were obtained 
without interviewing the patient and no structured follow-
up was described in the three studies.37,39 See Table 1 for a 
summary for each patient group. 

Economic effect 

For 17 of the included studies an economic outcome was 
measured.1,28-30,37,38,41-50 Nine studies report a positive 
economic effect with eight having a described procedure 
for follow-up on the medication review. Eight studies 
report no economic effect, with seven studies using a 
medication review model with follow-up. 

 
DISCUSSION 

Results from this review show how subgroups that either 
use risk medication or are risk patients can benefit from a 
medication review delivered by pharmacists in primary 
care, and how the medication reviews have a positive 
economic effect due to either reduced health-related costs 
or a reduction in the number of contacts with primary or 
secondary health care services. Medication reviews in the 
primary care setting delivered by a pharmacist to the 
subgroups using anticoagulant medication or blood 
pressure lowering medication, frail patients, recently 
discharged patients or multimorbid patients demonstrate 
the most convincing results for a positive economic effect. 
A common way of including patients for a medication 
review in primary care, e.g. at community pharmacies, has 

Table 1. Summary for subgroups of risk medication and risk patients and the effects of medication reviews. 

 
Studies 
(n=28) 

Results 

Risk medication   

Medication increasing risk of falls 1 
Focus on medication increasing the risk of falls results in a significant reduction in the 
number of drugs, but no change in the number of falls 

Heart medication 1 No effect on clinical outcomes  
Anticoagulant medication 2 A significant reduction in likelihood of hospital admission 

Blood pressure lowering medication 2 A significant improvement in blood pressure together with an economic advantage 

Antidiabetic medication 3 
A significant improvement of HbA1c and adherence. Economic outcomes were not 
measured. 

Medication for Parkinson’s Disease 2 
A significant reduction in non-motor function related symptoms. Quality of life was 
improved. 

Risk patients   

Frail patients 7 
Overall increased deprescribing and improved adherence. Significant economic 
advantage for frail, home-dwelling patients. 

Patients recently discharged from hospital 3 
A significant reduction in the number of readmissions to hospital and the number of 
deaths 

Patients with multimorbidity  7 
An overall reduction in hospital admissions, visits to accident & emergency departments 
and improved adherence. A significant economic advantage. 
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so far been based on age, number of medications and 
perhaps residency. The results in this literature review 
show that dividing patients into subgroups based on 
characteristics of either medication or type of patient 
group can be a way forward to identify the eligible patients 
for a medication review in primary care. Another way to 
include patients who will benefit from a medication review 
is to use triage or screening before delivering a full 
medication review. A triage proposed by Messerli would 
acknowledge patients who comply and control their 
condition well and help focus resources on patients with 
greater needs.53 The work to develop and test tool to 
identify the right pharmacy service for the right patient is 
on-going and was in 2019 one of the main workshops at the 
PCNE working conference in Holland.54 

A medication review with follow-up has shown to augment 
the impact of a medication review by supporting the 
patient and the suggested changes to their treatment.1,7 
Considering a follow-up procedure detrimental for the 
effect of a medication review has not been proven from the 
studies included in this review. Follow-up procedures vary 
between studies with follow-up provided by community 
pharmacy or GP delivered either face to face on the phone. 
No clear pattern was identified, suggesting that it is the 
contact between patient and healthcare professional that 
may support the implementation of changes in the 
treatment suggested through the medication review. A 
described follow-up procedure is not part of the definition 
for PCNE Medication Review or definitions for MTM, Drug 
Utilization Review or MedsCheck. The possibility for follow-
up is often at the discretion of the pharmacist and has not 
been clearly defined.  

The lack of studies conducting an economic evaluation 
makes it difficult to evaluate the possible economic 
benefits for e.g. patients using antidiabetic medication. The 
studies included in this review on patients who use 
antidiabetic medication reported significant clinical 
advantages that would conceivably give rise to also 
economic advantages, but the study did not measure 
economic outcomes. This possibility is further supported by 
the results from the Asheville project launched in 1997 for 
diabetes care that reported how long-term support with 
medication review and follow-up for patients with diabetes 
result in significant beneficial outcomes, both clinical and 
economic.9 Other patient subgroups, on whom no studies 
on economic effect or other effects have been carried out 
so far, could possibly benefit from a medication review 
delivered by a pharmacist in primary care, e.g. at a 
community pharmacy. Also a significant improvement of 
clinical parameters such as blood pressure, HbA1c, 
cholesterol, BMI etc. could lead to improvement of both 
economic and humanistic measures through slowing down 
progression of diseases and maintaining the patient’s 
independence.  

The definition of patient subgroups followed the way that 
the authors of the included studies had defined the 
subgroup. For instance, many of the patient groups are 
arguably “frail patients”, but have not been included as 
such in this literature review, as we categorised the groups 
based on the studies’ own definition of the patient group. 
An example is Shaya et al. which has as its aim to study 

patients’ discharge and not specifically the subgroup of 
patients.45 Furthermore some of the other patient 
subgroups could be categorised in more than one group; 
e.g. a study with patients recently discharged from the 
hospital who all had diabetes.45 These choices of 
categorising subgroups were made through discussion in 
the author group and based on the aim and categorisation 
of patient groups for each study. 

A limitation of this literature review is that we only 
identified studies from the PubMed database and studies 
only available from other databases have been lost. Also, 
the search strategy was narrow resulting in exclusion of 
studies where the title did not reflect the actual aim of the 
study which means that some studies that fulfilled the 
inclusion criteria may have been missed in the search. 
Included studies had to specify a target group based on 
other parameters than age and number of medicines. The 
authors chose e.g. the search term ‘humanistic outcome’ 
and not more specific search terms as ‘non-adherence’ or 
‘quality of life’, which could have resulted in lack of 
relevant studies. 

A search period of 15 years was chosen as the development 
and delivery of medication review has become more 
standardised in recent years.  

This literature review suggests that both the model of 
medication review and the target patient group are 
important when considering for whom and how a 
medication review can be a beneficial pharmaceutical care 
service delivered from e.g. the community pharmacy. To 
evaluate whether other patient subgroups than the ones 
identified in this review could also benefit from a 
medication review delivered by a pharmacist in primary 
care, more studies with an economic evaluation on other 
specific patient groups need to be conducted. 

 
CONCLUSIONS 

The literature review demonstrates that medication 
reviews delivered by pharmacists to specific subgroups of 
patients are one possibility of optimising the economic 
effect of medication reviews in primary care. This is 
obtained by reducing health-related costs or the number of 
contacts with primary or secondary health care services. 
The subgroups identified as having an economic effect from 
a medication review in primary care were defined by either 
being frail, recently discharged from hospital or 
multimorbid (risk patients), or defined by patients using 
anticoagulant or blood pressure lowering medication (risk 
medication). Most of the medication reviews in the studies 
showing an economic effect had at least one follow-up, and 
the medication reviews were delivered by a pharmacist. 
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Abstract 
The increasing prevalence of complex, chronic conditions has profound implications on the growing demand and cost of health care. 
The Center for Medicare and Medicaid Innovation is testing data-driven approaches to care delivery and payment that are drawn from 
innovative practices of health care providers and other partners in the health care community. The shift from fee-for-service to value-
based care and performance-based payment places increased priority on improved outcomes at lower costs. To advance 
comprehensive medication management, pharmacists need to understand the opportunities in the evolving value-based payment 
models and align medication optimization with the specific goals and incentives of these models. 
 

Keywords 
Pharmacists; Pharmaceutical Services; Medication Therapy Management; Chronic Disease; Medicaid; Medicare; Delivery of Health 
Care; Health Care Costs; Fee-for-Service Plans; Value-Based Purchasing; United States 

 
INTRODUCTION 

The increasing prevalence of chronic disease and complex 
conditions has profound implications on the growing 
demand and cost of health care. The Centers for Medicare 
& Medicaid Services (CMS) is the single largest payer for 
health care in the United States with an urgency to address 
health expenditure for the sustainability of Medicare and 
Medicaid programs. The Medicare Access and CHIP 
Reauthorization Act of 2015 (MACRA) established models 
focused on shifting health care from fee-for-service to 
value-based care via the Quality Payment Program. The 
Quality Payment Program is focused on rewarding the 
delivery of high-quality patient care through the Merit-
Based Incentive Payment System (MIPS) and advanced 
alternative payment models. An alternative payment model 
is a payment approach that gives added incentive 
payments to provide high-quality and cost-effective care. 
With higher risk comes higher reward, and practices can 
receive higher bonus payments on advanced alternative 
payment models than in MIPS because practices incur more 
risk in alternative payment models.1 To address the burden 
of chronic health conditions in the Medicare program, a 
shift from fee-for-service (FFS) to value-based payment and 
launching of performance-based alternative payment 
models intends to reward comprehensive, coordinated care 
and improvement of health outcomes. Prior to the global 
COVID-19 pandemic, this shift was warranted for 
sustainability of the United States health system. With the 
pandemic, the viability of primary care practices is in 
danger, and the shift to value-based payment becomes 
more urgent.2 A recent review provides an overview of 
primary care delivery in the United States.3 

 

Founded under the Affordable Care Act 2010, the Center 
for Medicare & Medicaid Innovation (the Innovation Center 
or CMMI) with CMS supports the development and testing 
of innovative health care payment and service delivery 
models. CMMI plays a critical role in implementing the 
Quality Payment Program. CMMI is driving a national 
public-private effort to adopt alternative payment models 
that reward the quality of health care over quantity. As the 
primary evaluator of alternative payment models, CMMI is 
testing approaches to care delivery and payment that are 
drawn from the clinical experience and innovative practices 
of health care providers and other partners in the health 
care community. Demonstration projects allow for CMS to 
test and measure the likely effects of potential program 
changes, including new methods of service delivery, 
coverage for new types of services, and new payment 
approaches. 

Comprehensive medication management (CMM) is a 
holistic, consistent patient care process that ensures each 
patient’s medications are individually assessed to 
determine that each medication is appropriate for the 
patient, effective for the medical condition, safe given the 
comorbidities and other medications being taken, and able 
to be taken by the patient as intended.4 As part of the 
CMM service, the clinical pharmacist develops an 
individualized medication therapy care plan in collaboration 
with the patient and the health care team that achieves the 
intended goals of therapy with appropriate follow-up to 
ensure optimal medication use and outcomes.5 CMM has 
been shown to improve health outcomes, reduce 
hospitalizations and readmissions, and improve access to 
care.6-14 Through these improvements, CMM can enhance 
performance-based incentives in value-based payment 
models. CMM also shows value on total cost of care with a 
decrease in total health expenditures and cost 
avoidance.6,7,9,13,15 The purpose of this commentary is to 
illustrate opportunities for integrating CMM services to 
achieve medication optimization in evolving CMMI 
payment models and demonstration projects focused 
mostly in primary care settings. 
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CMMI INITIATIVES 

California Wellness Plan 

In 2012, Gov. Jerry Brown of California issued an executive 
order calling for the development of a 10-year plan to 
improve the well-being of Californians by controlling costs, 
improving quality, advancing health equity, and identifying 
obstacles to improve care. Subsequently, the California 
Department of Public Health drafted the California 
Wellness Plan, California’s chronic disease prevention and 
health promotion plan.16 The California Wellness Plan seeks 
to promote the improvement of chronic disease 
management, health, and wellness while empowering 
communities throughout the state to achieve equity in 
health and wellness for all Californians. The four primary 
goals of the California Wellness Plan include: 

1) Healthy communities; 

2) Optimal health systems linked with community 

prevention; 

3) Accessible and usable health information; and 

4) Prevention, sustainability, and capacity. 

Each California Wellness Plan Goal has measurable and 
reportable objectives that serve as guidelines for efforts to 
make California the healthiest state in the United States by 
2022. Goal 2 of the plan aims for health system 
interventions and efforts to be linked with community 
programs and clinical services to meet the needs of 
populations with the largest health disparities. Optimal 
medication use through CMM aligns with California 
Wellness Plan Goal 2 as a preventive clinical service shown 
to decrease costs and improve outcomes through team-
based care and deeper patient engagement.17 Nine CMM 
pilot programs were implemented within Southern 
California, six of which are summarized in Table 1.17 

Table 1. Sample of comprehensive medication management pilot programs in southern California
17

 

Pilot program Delivery of CMM Key findings 

University of Southern California School 
of Pharmacy/AltaMed Health Services 

 $12 million CMMI grant to integrate pharmacy 
teams into 10 outpatient clinics 

 Under CPAs, pharmacists had the ability to start, 
stop, adjust, or substitute medication therapy and 
order medication-related tests 

 CMM delivered by team of clinical pharmacist, 
pharmacy resident, and clinical pharmacy 
technician 

 Algorithms identified patients with poorly 
controlled chronic illness 

 CMM outperformed usual care 

 Cost savings outweighed program costs 

 Enhanced patient and provider 
satisfaction 

 

Greater Newport Physicians 
Ambulatory Care Clinics 
 

 Pharmacists on multidisciplinary team provide 
medication education, perform a medication 
review, and adjust medication therapy per 
protocol 

 Pharmacists order labs and adjust anticoagulation 
therapy under CPAs 

 Patients met their diabetes goals 
within first 180 days of enrollment 

 Met quality measure goals for blood 
pressure control, high cholesterol, and 
nephropathy screening 

 Reduced hospitalization and ED visits 

 Lowered readmission rate 

 Enhanced patient satisfaction 

 Cost savings $100 per patient per year 

University of California San Diego 
Health System 
 

 CMM implemented to help high-risk heart failure 
patients transition from hospital to outpatient 
setting 

 Services included medication reconciliation, 
medication management during admission, 
discharge medication reconciliation, discharge 
education, and extensive post-discharge follow up 

 Annual cost avoidance over $500,000 

 Reduced readmissions within 30 days 

 Improved patient understanding of 
medications at discharge 

 

GEMCare Medical Group, Inc. 
 

 Chronic disease therapy management, including 
CMM, provided by advanced practice pharmacist 

 Fully leveraged scope of practice through CPA 

 Decreased health care cost of almost 
20% per member per month 

 Reduced hospital admission rates 

 Reduced ED visits 

 Improved clinical quality measures 

 High patient satisfaction 

Sharp HealthCare 
 

 CMM provided to patients with heart failure and 
physician-referred complex high-risk patients 

 CMM incorporated in geriatric trauma, inpatient 
psychiatry, skilled nursing facilities, home health, 
and COPD patients 

 Reduced readmission rates by half 

Kern Medical Center 
 

 Pharmacists in Diabetes Care Clinic can initiate, 
discontinue, and adjust medications for diabetes, 
dyslipidemia, and diabetic neuropathy through 
CPA 

 Pharmacists can perform medication-related 
medication assessments, order lab tests and 
exams, and refer patients to PCP and specialists 

 Almost half of patients with poorly 
controlled diabetes achieved blood 
glucose treatment goal 

 Decreased ED visits 

 Decreased hospitalizations 

 Reduced hospital length of stay 

 Annualized cost savings over $250,000 
per year 

CMM, comprehensive medication management; CPA, collaborative practice agreement; ED, emergency department; COPD, chronic obstructive 
pulmonary disease; PCP, primary care providers 
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Comprehensive Primary Care Plus 

The Comprehensive Primary Care Plus (CPC+) program 
seeks to improve quality, access, and efficiency of primary 
care. CPC+ is a unique public-private partnership, in which 
practices are supported by 52 aligned payers in 18 regions. 
This partnership gives practices additional financial 
resources and flexibility to make investments, improve 
quality of care, and reduce the number of unnecessary 
services their patients receive. The framework for 
transformation includes a progressively advancing set of 
care delivery requirements with the aim to improve care 
delivery across five comprehensive primary care functions: 

1) Access and continuity, 

2) Care management, 

3) Comprehensiveness and coordination, 

4) Patient and caregiver engagement, and 

5) Planned care and population health. 

The 3,070 primary care practices in CPC+ fall into two tracks 
with different levels of care delivery requirements. Track 1 
continues to bill and receive payment from Medicare FFS as 
usual and provide episodic care management, including 
medication reconciliation, to patients following hospital 
admission, discharge, or transfer and, as appropriate, 
following an emergency department (ED) discharge. Track 2 
practices are required to provide more enhanced care 
delivery approaches to better support patients with 
complex needs. They receive additional financial support 
and a greater shift from FFS toward population-based 
payment. Most notably, Track 2 practices are required to 
provide CMM to patients receiving care management and 
those in transitions of care who are likely to benefit. Track 2 
practices are expected to increase the comprehensiveness 
of care delivered, and they are compensated by the 
Comprehensive Primary Care Payments that should 
increase the amounts they would have received from FFS 
payments. This incentive aligns well with CMM, which is 
inherently comprehensive in its process of care, and may 
support advancement from medication reconciliation or 
episodic medication management to continual medication 
management.18 

While CPC+ provides the resources to invest in primary care 
practice transformation, a new model tests these 
investments and provides performance-based incentive 
payments. The Primary Care First (PCF) Model includes 
voluntary five-year payment options that reward value and 
quality by offering an innovative payment structure to 
support delivery of advanced primary care. Building on the 
CPC+ model, PCF seeks to enhance care for patients with 
complex chronic needs and high need, seriously ill patients 
– CMM most benefits these patients. PCF Model options 
will be offered in 26 regions starting in 2021. 

Maryland Primary Care Program 

The state of Maryland and CMMI established the Maryland 
Total Cost of Care Model that sets the target for total costs 
of care reductions for Medicare and calls for improved 
population health outcomes supported by broad, 
innovative care redesign between hospital and non-hospital 
partners across the state. The model hopes to achieve this 
through its three programs: Hospital Payment Program, 

Care Redesign Program, and Maryland Primary Care 
Program (MDPCP). The MDPCP is a multi-payer program 
designed to transform primary care practice with the goals 
of lowering costs and improving outcomes. Its specific 
objectives are to reduce avoidable hospitalization and ED 
visits and build a strong, effective primary care delivery 
system to identify and respond to medical, behavioral, and 
social needs while contributing to lower Maryland’s 
Medicare Part A and B expenditures by an annual saving 
target of USD 300 million by 2023. Practices are required to 
provide comprehensive primary care services and expand 
patients’ access to care; empanel patients to providers; 
implement data-driven, risk-stratified care management; 
provide transitional care management; coordinate care 
with specialists; enhance patient engagement; integrate 
behavioral health; screen for social needs; and use health 
information technology tools to continuously improve 
quality. Participating practices receive prospective 
payments for these services known as care management 
fees.19  

Informed by lessons learned from CMMI’s Comprehensive 
Primary Care (CPC) and CPC+ models, MDPCP seeks to 
address the challenge for small and medium-sized practices 
to hire clinical pharmacists, care managers, and other staff. 
Similar to CPC+, MDPCP also includes two practice tracks. 
Track 2 practices are required to provide access to CMM 
services for patients receiving longitudinal care. To meet 
program requirements, practices have the option to receive 
operational and administrative support from the Practice 
Management Office and Care Transformation Organizations 
(CTOs). CTOs are private entities that hire and manage the 
interdisciplinary care management teams that provide care 
coordination services at the direction of the participating 
practices. CTOs also offer support for care transitions, 
standardized beneficiary screening, data tools and 
informatics, and practice transformation. Small and 
medium-sized practices can therefore include team 
members who they would otherwise have difficulty 
acquiring on their own, such as clinical pharmacists, 
licensed clinical social workers, community health workers, 
and data analysts. Twenty-four CTOs are supporting 77% of 
the practices in Maryland as of mid-2020.19 CMM can be 
provided by clinical pharmacists hired through these CTOs, 
but it is essential to maintain fidelity to the CMM process of 
care by integrating clinical pharmacists into the care teams 
of these small and medium-sized practices. 

Advancing American Kidney Health 

To lower costs and improve outcomes for nephrology 
patients, the United States Department of Health and 
Human Services announced the Advancing American 
Kidney Health initiative on July 10, 2019. The three main 
goals of this initiative are to 1) reduce the number of 
Americans developing end-stage renal disease (ESRD) by 
25% by 2030, 2) increase the number of new patients with 
ESRD in 2025 either receiving dialysis at home or receiving 
a transplant to 80%, and 3) double the number of kidneys 
available for transplant by 2030. To further this initiative, 
CMMI announced new value‐based payment models, four 
voluntary and one mandatory, utilizing demonstration 
projects to test whether payment changes can improve 
patient outcomes.  
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The four voluntary models (Kidney Care Choices) were built 
on the existing Comprehensive ESRD Care model with the 
goal of improving the transition from chronic kidney 
disease (CKD) to ESRD. These voluntary models focus on 
kidney transplants and incentivize delaying progression to 
ESRD, managing transition to dialysis, supporting transplant 
process, and maintaining patient health after transplant. 
Clinical pharmacists can optimize medications as an 
integrated team member in a nephrology practice in the 
Kidney Care First model or as part of a group of providers 
(Kidney Contracting Entity) in the Comprehensive Kidney 
Care Contracting models. The Comprehensive Kidney Care 
Contracting models contain three payment options – 
Graduated, Professional, and Global – with different levels 
of risk and reward. The ESRD Treatment Choice model is a 
mandatory payment model that aims to test whether 
greater use of home dialysis and kidney transplantation for 
Medicare beneficiaries with ESRD will reduce Medicare 
expenditures, while preserving or enhancing the quality of 
care furnished to beneficiaries with ESRD.20 

CMM aligns with the incentives of these new payment 
models by addressing medication-related barriers to home 
dialysis and transplantation and achieving patient-centered 
therapeutic goals to slow progression of CKD. Medication 
management in patients with CKD should be 
comprehensive, continuous, and ongoing. Although 
transitions of care services (e.g., medication reconciliation) 
can be useful, the episodic nature of transition of care 
services can limit the full benefit of medication 
optimization for chronic care management of CKD or ESRD. 
When CMM is integrated into these payment models, the 
process of care provides the necessary follow up on patient 
care plans to achieve the targeted outcomes for 
nephrology patients.20 

 

CONCLUSION 

The transition from FFS to value-based payments provides 
further opportunities for pharmacists to be integrated into 
team-based care. The rewards for efficient, high-quality 
patient care provided by the Quality Payment Program 
position pharmacists to leverage their training and 
expertise in collaborative care teams to enhance 
performance-based incentive payments, increase patient 
satisfaction, and achieve other practice or system goals. 

CMM aligns closely with quality improvement initiatives to 
achieve the quadruple aim of improving population health, 
increasing patient satisfaction, reducing per-capita health 
care costs, and addressing provider satisfaction (Table 
2).5,18 Although medication management has been tied to 
transitions of care payment structures, CMM needs to be 
formally recognized as a compensated chronic care service 
in evolving payment models. CMM has the potential to help 
health care providers maximize performance-based 
payments by improving health outcomes that are tied to 
performance-based incentives, thus creating a sustainable 
model for this team-based service. As the medication 
experts, clinical pharmacists integrated as accountable 
members of the care team can improve team efficiency and 
achieve medication optimization. To advance CMM, 
pharmacists need to understand where the opportunities 
lie within the evolving value-based payment models and 
align CMM with the specific goals and incentives of these 
models. 

 
CONFLICT OF INTEREST 

None. 

 
FUNDING 

None.  

Table 2. Overview of comprehensive medication management (CMM) initiatives in alternative payment models 

CMMI initiatives Timeline Goals/Target outcomes Integrating CMM 

California Wellness 
Plan (CWP) 

2012 to 2022  Increase access to primary and specialty care 

 Increase coordinated outpatient care/increase people 
receiving care in an integrated system 

 Increase control of high blood pressure and high 
cholesterol 

 Decrease adult and childhood asthma 

 Increase hospital safety and quality of care 

Integrated advanced practice 
pharmacists providing clinical 
services in team-based care 

Comprehensive 
Primary Care Plus 
(CPC+) 

2017 to 2022  Improve access to primary care services 

 Improve quality and efficiency of care 

 Improve health outcomes 

 Lower costs 

Implementing CMM as Track 2 
requirement 

Maryland Primary 
Care Program 
(MDPCP) 

2019 to 2026  Reduce avoidable hospitalizations and emergency 
department (ED) visits 

 Build a strong, effective primary care delivery system  

 Lower Maryland’s Medicare Part A and B expenditures by 
an annual saving target of $300 million by 2023 

Access to CMM as a Track 2 
requirement 
 
Smaller practices can utilize care 
transformation organizations to 
hire clinical pharmacists 
 

Advancing American 
Kidney Health 
Initiative (AAKHI) 

2020 to 2026  Reduce the number of Americans developing end-stage 
renal disease by 25% by 2030 

 Increase the number of new patients with end-stage 
renal disease in 2025 either receiving dialysis at home or 
receiving a transplant by 80%  

 Double the number of kidneys available for transplant by 
2030 

CMM to maintain patient health; 
slow disease progression; 
decrease hospitalizations and 
mortality 
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Abstract  
Objective: The aim of this study was to develop and validate a stepwise tool to aid primary health care professionals in the process of 
deprescribing potentially inappropriate medication in older persons. 
Methods: We carried out a systematic review to identify previously published tools. A composite proposal of algorithm was made by 
following the steps from clinical experience to deprescribe medications. A 2-round electronic Delphi method was conducted to 
establish consensus. Eighteen experts from different countries (Colombia, Spain and Argentina) accepted to be part of the panel 
representing geriatricians, internists, endocrinologist, general practitioners, pharmacologists, clinical pharmacists, family physicians 
and nurses. Panel members were asked to mark a Likert Scale from 1 to 9 points (1= strongly disagree, 9= strongly agree). The content 
validity  ratio, item-level content validity, and Fleiss’ Kappa statistics was measured to establish reliability. The same voting method was 
used for round 2. 
Results: A 7-question algorithm was proposed. Each question was part of a domain and conduct into a decision. In round 1, a 
consensus was not reached but statements were grouped and organized. In round 2, the tool met consensus. The inter-rater reliability 
was between substantial and almost perfect for questions with Kappa=0.77 (95% CI 0.60-0.93), for domains with Kappa= 0.73 (95%CI 
0.60-0.86) and for decisions with Kappa= 0.97 (95%CI 0.90-1.00).  
Conclusions: This is a novel tool that captures and supports healthcare professionals in clinical decision-making for deprescribing 
potentially inappropriate medication. This includes patient’s and caregiver’s preferences about medication. This tool will help to 
standardize care and provide guidance on the prescribing/deprescribing process of older persons’ medications. Also, it provides a 
holistic way to reduce polypharmacy and inappropriate medications in clinical practice. 
 

Keywords 
Deprescriptions; Polypharmacy; Inappropriate Prescribing; Clinical Decision-Making; Algorithms; Pharmacists; General Practitioners; 
Geriatricians; Physicians, Family; Consensus; Delphi Technique; Validation Studies as Topic; Colombia 

 
INTRODUCTION 

An older person is defined by the United Nations as “those 
aged 60 or 65 years or over.1 Age-related issues that need 
to be considered are changes in pharmacokinetics and 
pharmacodynamics, multiple chronic diseases, 
polypharmacy (more than four medications), cascade 
prescription, and unnecessary or inappropriate 
medication.2-5 

Polypharmacy is increasing in older persons, and it has 
been associated with increased risk of adverse drug events, 
falls, hospitalizations, and emergency admissions.6-12 
Polypharmacy is considered part of geriatric syndrome and 
a predictor of hospitalization, and nursing home 
placement.13 Additionally, older persons are more likely to 

be exposed to potentially inappropriate medications 
(PIMs).6 

Deprescribing is defined as a "planned and supervised 
process of dose reduction or interruption of medication 
that can cause harm, that does not provide a benefit, or 
that is considered inappropriate".5 It is often employed as a 
strategy to cease medications when one of the following 
conditions is present: Drugs cause adverse effects, do not 
have a current indication, are not currently in use, are used 
irregularly in non-life-threatening conditions, or are used to 
treat adverse effects of other drugs.14 Deprescribing is a 
personalized process, because it takes into account the 
patient’s and caregiver’s preferences and lifestyle.15 Hence, 
deprescribing is an essential process but sometimes a 
challenging task for clinicians. 

Recent tools and criteria for deprescribing have been 
developed to evaluate PIMs.15,16 However, conceptual tools 
that prompt clinicians to consider, in a logical way, all 
relevant factors for making prescribing decisions may help 
to minimize the number of inappropriate drugs. With our 
proposal, health care professionals may find support on a 
practical approach to assist clinical decision-making in the 
deprescribing process. 

The Guide to Good Prescribing proposed by the World 
Health Organization (WHO) establishes throughout its 
stages the possibility of prescribing only if necessary and 
deprescribing if necessary. This indicates that 
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prescription/deprescription is a holistic process. Therefore, 
the aim of this study was to develop and validate a 
stepwise tool to aid primary health care professionals in the 
process of deprescribing PIMs in older persons. 

 
METHODS 

We planned three consecutive phases: (i) tool design; (ii) 

expert panel discussion following the Delphi consensus 
method; and (iii) the inter-rater reliability using Fleiss’ 
Kappa. 

Stage 1: tools design  

To identify previously developed deprescribing tools, a 
literature search in MEDLINE (via PubMed), EMBASE, 
LILACS, SCIELO was made using the final list of PIM, and 

Figure 1. Algorithm for deprescribing 
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terms such as: 

(("aged" OR elderly[Title/Abstract] OR older 
adult[Title/Abstract]) OR frail older adult[Title/Abstract]) 

AND (((((("inappropriate prescribing" OR withdrawing 
treatment[Title/Abstract]) OR over 

prescribing[Title/Abstract]) OR Inappropriate 
Drugs[Title/Abstract]) OR deprescription[Title/Abstract]) 

OR Inappropriate Medications[Title/Abstract]) OR 
Inappropriate Medicines[Title/Abstract]). 

Articles presenting tools, algorithms, and conceptual 
frameworks to identify PIMs were included from inception 
to March 2020. The terms were adjusted for each of the 
databases. 

The tool design was structured following content items and 
domain construction. From the beginning, the proposed 
tool included four domains (indication, adverse drugs 
effects, preferences of the patient and their caregiver, 
assessment and follow up), seven questions organized by 
the domains and five possible decisions (remove, reduce, 
switch, continue medication and restart medication). The 
last step of the tool suggests repeating the process 
regularly. The tool was developed following the conceptual 
framework shown in Figure 1. 

Stage 2: Delphi consensus method 

Pre-consensus 

The initial algorithm was proposed by five experts from 
Spain and Colombia (two family physicians and three 
clinical pharmacologists) as part of a pre-consensus stage. 
After constructing a merged proposal with the existing 
tools, we evaluated the concordance rated for each item, 
domain and decision included, following an electronic 
Delphi consensus method.  

Rounds 

A 2-round electronic Delphi method was conducted to 
establish consensus. A total of 20 international experts 
were invited to participate and eighteen accepted to be 
part of the panel (five geriatricians, two internists, one 
endocrinologist, three general practitioners, two 
pharmacologists, three clinical pharmacists, one family 
physician, and one nurse). Panel members were asked to 
mark a Likert Scale from 1 to 9 points (1=strongly disagree, 
9=strongly agree). It was estimated a rank scale zone (1 to 

3; 4 to 6; 7 to 9) to consider strong agreement and thereby 
to declare consensus.  

Round 1 included 16 experts from Colombia, Spain and 
Argentina who participated by e-mail and were given a 2-
week deadline to establish whether they agree with the 
inclusion of each domain, question (item), and action 
(decision) category. After the first round, the 
recommendations given by the experts were accepted, 
allowing for substantial improvement of the tool. Because 
the scores of the degree of agreement were distributed 
along the Likert scale scores, it was necessary to develop a 
second round.  

Round 2 included 18 experts and it was performed to 
reduce the disagreements from the first round. Both 
rounds included feedback of the obtained results. Table 1 
and Table 2 show the domains (factors), the seven 
questions, and the actions (decisions) of the proposed tool. 
The rounds were conducted via e-mail using an electronic 
survey. 

Stage 3: Measurement of interrater reliability  

This phase was performed to stablish interrater reliability 
by measuring the content validity  ratio, item-level content 
validity, and Fleiss’ Kappa of each domain, item, and action.  

The inter-rater reliability consisted in determining 
agreement among raters using a Likert Scale from 1 to 9 
points (1=strongly disagree, 9=strongly agree). The level of 
precision, clarity, and comprehensibility of the tool was 
acceptable with a minimum of 0.7 (substantial) percent of 
agreement, using Fleiss’ Kappa statistic.17 The degree of 
reliability was established by Fleiss’ kappa: 

 

The content validity  ratio (CVR) for each item was 
evaluated using a three-degree range scale (not necessary, 
useful but not essential, and essential). The minimum 
acceptance ratio was 0.58, according to Lawshe modified 
by Tristán.18 Also, the content validity index was used to 
calculate the global reliability of the tool. 

Statistical analysis 

Experts’ agreement scores were reported as medians and 
ranges. Fleiss’ kappa and 95% confidence intervals (95%CI) 

Table 1. Level of agreement in the relevance of each domain, items 

 
Round 1 
(n=16) 

Round 2 
(n=18) 

Domains (factors) /Questions  Median Rank Median Rank 

Factor 1. INDICATION - - 9 7-9 

1. Is the use of the medication supported by a correct and relevant clinical indication? 9 5-9 9 9 

2. Does the medication offer a real benefit to the patient according to the prognosis of life? 8 7-9 8 7-9 

3. Is it the indicated dose appropriate? 8 1-9 8 8-9 

4. Is there any potentially harmful interaction? 7 3-9 7 8-9 

Factor 2. ADVERSE DRUGS EFFECTS - - 8.5 7-9 

5. Is there any risk of adverse drug reaction that exceeds the expected benefits? 9 5-9 9 9 

Factor 3. PREFERENCES OF THE PATIENT AND/OR THEIR CAREGIVER - - 8 7-9 

6. Does the patient have a complaint about the use of the medication? 9 1-9 9 7-9 

Factor 4. ASSESSMENT AND FOLLOW UP - - 9 7-9 

7. Assess if the evolution of the disease has been exacerbated after the deprescription of the 
medication 

9 3-9 9 9 

Domains (-):  Not evaluated. 
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were calculated after each round to evaluate reliability. The 
level of reliability was carried out using R program version 
3.6.0. 

Ethical statement 

The study protocol was approved by the ethics committee 
of the Faculty of Science of the Universidad Nacional de 
Colombia (ID: 06-2017), and experts were asked to consent 
to take part in a two round Delphi process. 

 
RESULTS  

Tool design  

The composite tools that were collated from 14 existing 
tools generated an initial list of 8 questions. Figure 1 shows 
seven questions included in the proposed tool and these 
are grouped according to the different domains and 
actions. The proposal was obtained for a 2-round electronic 
Delphi method. Each question had two possible answers; 
yes or no. Supplement 3 displays the algorithm with 
footnotes for each question in order to extend some 
considerations for each one. 

Delphi consensus method 

Round 1: In the first round, the median (x)̃ values were 
between 7 and 9 for questions and from 8 to 9 for actions 
respectively (Table 1). There was no consensus on 
questions 3, 4, 5, 6, and 7; 1 and 5 had a relative consensus, 
and 2 was the only one that had agreement in round 1.  

The actions (decisions) did not show a definitive consensus 
in round 1. “Cease” had consensus in this round (x=̃ 9; 7-9). 
“Reduce”, “cease/reduce/switch”, “switch” (rank= 1-9) and 
“continue medication” did not show consensus (rank= 3-9). 
“Repeat the process regularly” had a relative consensus 
(rank= 5-9). 

As a result of this round, “cease/reduce/switch” had a 
strong recommendation from experts to be deleted and 
modified to “cease”. “Reduce” was suggested to change to 
“adjust” (related to the dose). 

Round 2: In the second round, the values of the median 
were between 7 and 9 for the questions (rank= 7-9), from 
8.5 to 9 (rank= 7-9) for domains, and 9 (rank= 7-9) for 
actions (Table 1). All the proposed changes were accepted. 
Because the rank values were between 7 and 9 in Likert 
scale, there was a definite consensus in round 2. 

Tool interrater reliability  

In round 1, the minimum percentage of agreement for 
precision, clarity, and comprehensibility of the tool was 
only achieved for questions 5 and 7. Fleiss’ Kappa was 
calculated for all items and showed that agreement was 
not achieved.  

In round 2, the minimum percentage of agreement for 
precision, clarity, and comprehensibility of the tool was 
achieved for all questions (items), factors (domains) and 
actions. Fleiss’ Kappa was calculated for all items and it 
indicated that agreement was accomplished.  

All items had a content validity index (CVR) higher than 
0.58, meaning all items were accepted. The content validity 
obtained strength of agreement between moderate, 
substantial, and almost perfect by the experts, which 
allows affirming that the tool was sufficient. The global CVI 
of the instrument was 0.82 and CVI values for items were 
between 0.66 and 1.00.  

Fleiss’ Kappa was 0.77 (95%CI 0.60 to 0.93) for items; 0.73 
(95%CI 0.60 to 0.86) for domains, and 0.97 (95%CI 0.90 to 
1.00) for actions. According to Landis and Koch, the 
achieved interrater reliability was between substantial and 
almost perfect (Table 2 and Table 3). 

 
DISCUSSION 

We propose a tool specifically designed to deprescribe 
PIMs in older patients. This tool incorporates a step by step 
systematic approach for identifying, assessing and, 
withdrawing said medications on an individual basis. 
Although current tools give us an opportunity to take out a 
comprehensive list of potentially inappropriate and high-

Table 2. Content validity for questions 

Items/domains Essential 
Useful but 

not essential 
Not necessary CVR CVR' Kappa Interpretation 

Factor 1 16 2 0 0.77 0.88 0.69 Substantial  

Q1 18 0 0 1.00 1.00 1.00 Almost perfect 

Q2 15 3 0 0.66 0.83 0.56 Moderate 

Q3 18 0 0 1.00 1.00 1.00 Almost perfect 

Q4 15 3 0 0.66 0.83 0.56 Moderate 

Factor 2 17 1 0 0.88 0.94 0.83 Almost perfect 

Q5 18 0 0 1.00 1.00 1.00 Almost perfect 

Factor 3 15 3 0 0.66 0.83 0.56 Substantial  

Q6 16 2 0 0.77 0.88 0.69 Substantial  

Factor 4 17 1 0 0.88 0.94 0.83 Almost perfect 

Q7 15 3 0 0.66 0.83 0.56 Moderate 

Total (Ítems) 115 11 0 5.77 6.38 
0.77  95%  CI 
(0.60-0.93) 

Substantial 

   Global CVI  0.82 0.91   

Total (domains) 57 15 0 2.77 3.38 0.73 95%  CI  
(0.60- 0.86) 

Substantial 

   CVI global 0.69 0.84   

Interpretation criteria for Kappa, using guidelines described by Landis and Koch. Poor= 0.00, slight= 0.01 – 0.20, fair= 0.21 – 0.40, moderate= 
0.41 – 0.60, substantial= 0.61 – 0.80 and almost perfect= 0.81 – 1.00. CVR: content validity index. CVR’= content validity ratio. CVI: item-level 
content validity. 
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risk medications, further factors of inappropriate 
prescribing, such as incorrect clinical indication, no benefit, 
presence of drug interaction (drug-drug, drug-disease, 
drug-food or drug-herb), adverse drug reactions or any 
complaint by the patient or caregiver about the use of 
medications, might be missed.  

In the first domain, we included questions that assess the 
indication of medication. The first question consists in 
checking if there is a relevant clinical indication for the 
medication. Thus, this is maybe the most crucial question 
of the tool because if the answer is "no", there is no reason 
to keep the medication, and the action is to cease it. Then, 
the health provider does not need to follow the next 
question. It means that the different items are mutually 
exclusive. The second question evaluates the current 
benefit of the therapy according to the patient's life 
prognosis. If the answer is no, the action is to cease the 
medication. The next item asks if the indicated dose is 
appropriate. Additionally, the last question in this domain is 
to establish if there is any potentially harmful interaction. 
McKean et al. established a tool for identifying and 
discontinuing unnecessary medications in the inpatient 
setting, in order to reduce medication burden that only 
asks about indications, benefits and adverse drug 
reactions.16  

In the second domain, we consider ceasing medications 
with adverse drug effects that overwhelm the possible 
benefits. This item intends to identify adverse drug events 
that might cause negative health outcomes such as falls, 
hospitalizations, emergency admissions, or conditions 
caused by medicines.8-12 McKean et al. and Garfinkel et al. 
also consider this aspect in their proposals.16,19 Adverse 
drug effects are definitively a critical issue in 
prescribing/deprescribing process. Hence our proposal also 
includes this aspect. 

In the third domain, we incorporate a question to ask about 
the preferences of patients or caregivers. If there is any 
complaint about the use of the medication, the suggestion 
is to switch to another. Hardy & Hilmer consider that 
deprescribing should be undertaken as a team approach, 
not only by involving medical doctor(s), pharmacists and 
nursing staff, but also patient/caregivers.15 Our proposed 
tool is the only one that follows an expert validation 
process and considers the patient’s/caregiver’s suggestions 
and complaints as possible and valid reasons for 
deprescribing.  

In the last domain, we include the assessment and follow 
up of the overall process. If the healthcare professional 
finds that the patient’s conditions have been exacerbated 
after deprescription, the tool proposes to restart 
medication. However, it is important to evaluate that 
additional factors might be the causes of patient's 
exacerbation. Hence, it is necessary to monitor the 
patient’s condition in order to establish if any other 
additional factors could potentially explain it. Therefore, we 
expect that the probability of restarting the prescription is 
going to be lower because our first two questions are 
strong. The last step of the process is to repeat the process 
regularly, considering that patient conditions may change 
throughout time.  

The Delphi method was implemented to assess the validity 
and reliability of the tool. The domains, questions, and 
actions were established through a pre-consensus and two 
discussion rounds with international experts. It is to be 
noted that consensus methods have been extensively used 
to validate other well-known tools.20,21 In general, the 
proposed tool was very well accepted by the experts in the 
first round. The adjustments made aimed at improving the 
precision, clarity, and comprehensibility of the tool. 
Therefore, we proposed to change these measures to cease 
because if there is a severe adverse drug reaction, the 
decision would be to withdraw the medication. All the 
adjustments made in round one allowed for a definitive 
consensus in round two. Experts noted that our proposal 
included all the steps performed in real clinical practice. 

We acknowledge that the utility of the tool in clinical 
practice needs to be evaluated, but our expert’s validation 
process confirms that it has all the elements of the real 
process to make decisions about older persons’ 
medications. We conducted a robust process for 
establishing validity and reliability, which means our 
proposal includes all the domains and questions that the 
deprescribing process has. Prescribers and health care 
providers are welcome to use the tool and provide 
feedback about their perceptions on its utility. Future work 
will be focused on tool validation by assessing its 
performance in real clinical settings. 

The application of the tool could be limited by the 
multiplicity of prescribers who evaluate patients 
(cardiologists, pulmonologists, internists, neurologists, 
endocrinologists, geriatricians, among others), leading to 
excessive prescription and making deprescribing difficult. 
To overcome these difficulties, we suggest all medical 
specialists to use the tool as a support on decision making 
about older adult medication. The proposed tool could 

Table 3. Content validity for actions 

Actions Essential 
Useful but 

not essential 
Not  

necessary 
CVR CVR' Kappa Interpretation 

CEASE 18 0 0 1.00 1.00 1.00 Almost perfect 

ADJUST 18 0 0 1.00 1.00 1.00 Almost perfect 

SWITCH 18 0 0 1.00 1.00 1.00 Almost perfect 

CONTINUE 18 0 0 1.00 1.00 1.00 Almost perfect 

RESTART 17 1 0 0.88 0.94 0.83 Almost perfect 

TOTAL 89 1 0 5.13 5.06 
0.97 

95%CI (0.90-1.00) 
Almost perfect 

   Global CVI  0.73 0.72   

Interpretation criteria for Kappa, using guidelines described by Landis and Koch. Poor=0.00, slight=0.01- 0.20, fair=0.21- 0.40, 
moderate=0.41- 0.60, substantial=0.61-0.80 and almost perfect=0.81-1.00. CVR: content validity ratio. CVI: item-level content 
validity. 
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support medication reconciliation and improve patient 
health outcomes.  

The Canadian D-PRESCRIBE trial is an example of using 
deprescribing tools for specific medications such as 
benzodiazepines, z-drugs, first-generation antihistamines, 
glyburide, and NSAIDs; these tools being used by 
pharmacists and demonstrating the benefits of 
deprescribing strategies.22 This study showed that 
deprescribing promoted a higher number of interruptions 
of inappropriate prescriptions, when compared to routine 
care after 6 months, the study’s length; meaning that the 
main outcome evaluated was the reduction of the 
pharmacological burden caused by these specific 
medications. However, the results on the benefits 
emanated from a reduction in hospitalizations, falls, 
adverse effects, among others, remain to be measured.22  

 
CONCLUSIONS 

The proposed tool systematically captures the process of 
deprescribing performed in clinical practice. It also gives an 
approximation of the complex pharmacotherapy in older 
people and reflects the domains, questions, and decisions 
of deprescribing. The tool includes the preferences and 
complaints that patients and their caregivers have about 
medications. This aspect allows the identification of 
possible reasons for deprescribing that might only be 
known by patients or caregivers, which often are dismissed 
or unheard by the practitioners and could potentially allow 
for a more tailored approach aimed at improving health 
outcomes. The tool is useful to support the discontinuation 
of PIMs in older persons and improve their health 
outcomes. 
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Abstract  
Objective: To evaluate the training and standardization methods of multiple simulated patients (SPs) performing a single scenario in a 
multicenter study.  
Methods: A prospective quasi-experimental study, using a multicenter approach, evaluated the performance of five different 
individuals with the same biotype during a simulation session in a high-fidelity environment. The SPs training and standardization 
process consisted of four steps and six web or face-to-face mediated: Step 1: simulation scenario design and pilot test. Step 2: SPs 
selection, recruitment and beginning training (Session 1: performance instructions and memorization request.) Session 2: check the 
SPs’ performances and adjustments). Step 3 and session 3: training role-play and performance’s evaluation. Step 4: SPs' 
standardization and performances’ evaluation (Sessions 4 and 5: first and second rounds of SPs' standardization assessment. Session 6: 
Global training and standardization evaluation. SPs performance consistency was estimated using Cronbach's alpha and ICC.  
Results: In the evaluation of training results, the Maastricht Simulated Patient Assessment dimensions of SPs performances "It seems 
authentic", "Can be a real patient" and "Answered questions naturally", presented “moderate or complete agreement” of all 
evaluators. The dimensions "Seems to retain information unnecessarily", "Remains in his/her role all the time", "Challenges/tests the 
student", and "Simulates physical complaints in an unrealistic way" presented “moderate or complete disagreement” in all 
evaluations. The SPs "Appearance fits the role" showed “moderate or complete agreement” in most evaluations. In the second round 
of evaluations, the SPs had better performance than the first ones. This could indicate the training process’s had good influence on SPs 
performances. The Cronbach's alpha in the second assessment was better than the first (varied from 0.699 to 0.978). The same 
improvement occurred in the second round of intraclass correlation coefficient that was between 0.424 and 0.978. The SPs were 
satisfied with the training method and standardization process. They could perceive improvement on their role-play authenticity.  
Conclusions: The SPs training and standardization process revealed good SPs reliability and simulation reproducibility, demonstrating 
to be a feasible method for SPs standardization in multicenter studies. The Maastricht Simulated Patient Assessment was regarded as 
missing the assessment of the information consistency between the simulation script and the SPs provision. 
 

Keywords 
Patient Simulation; Simulation Training; Education, Pharmacy; Pharmacists; Clinical Competence; Clinical Decision-Making; Educational 
Measurement; Reproducibility of Results; Brazil 

 
INTRODUCTION 

Health training using simulated patients (SPs) is increasing 
in pharmacists’ education, essentially aimed to broaden 
students’ clinical skills.1-4 The use of SPs provides safe 
clinical settings for student training and can also be 
advantageous for researching their competencies. Different 
health conditions can be simulated and distinct individuals 
can be recruited to perform the same scenario.5 To assess 
the competencies of community pharmacists in minor 
ailments, such as headache and acute gastroenteritis 
complaints, as well as in emergency contraception 
counselling, researchers have used SPs.6-10 

 In addition to high-fidelity simulation environment, 
defined as “a controlled learning environment that closely 
represents reality” the training and standardization of SPs 
are important to have an accurate reproduction of clinical 
scenarios.11,12 In research, the training quality is a 
determinant of success because of the risk of bias 
introduced by the SPs. Strictly trained and validated SPs are 
critical for the simulation experience to be consistent with 
the objectives proposed.12-16,17 They must present repeated 
and reliable performances to ensure the equivalence and 
realism of the simulation experience for each participant.18 
The clinical, social, emotional, and psychological aspects 
must be virtually the same in all simulations even though 
the acting persons are different.16 The reliability of SPs 
should be assessed using recommended psychometric 
methods, such as the Maastricht Simulated Patient 
Assessment instrument, widely used in medical education 
for SPs standartization.17,19 

To make use of SPs, accurate methodologies are needed to 

accomplish SPs training and standardization, thus ensuring 

the necessary reproducibility of the scenario being 

played.18,20 Generally, authors do not report the training 

required in enough detail for replication by other educators 

and researchers willing to use SPs.18 In multicenter 

research, methods for training and standardizing SPs are 
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even more important, as they may reduce bias and 

decrease the costs and time to develop the required SPs 

accuracy. As far as we know, there are no studies that have 

evaluated the training and standardization of SPs in a 

multicenter study with large distances between the 

centers’ locations. The present study aimed to evaluate the 

training and standardization methods of multiple SPs 

performing a single scenario in a multicenter study, helping 

those interested in the best use of SPs for clinical pharmacy 

education and research. 

 
METHODS 

This study followed a quasi-experimental prospective 

design and was described considering the checklist of 

quality studies with SPs.20 It took place between July and 

November 2019 and aimed to evaluate the performance of 

five different women with the same biotype, and 

representing one SP in a high-fidelity simulation 

environment. The study consisted of a national multicenter 

approach, which involved one federal university per 

administrative Brazilian region: São João Del-Rei University 

(Southeast region); Federal University of Pará (North 

region); Federal University of Piauí (Northeast region); 

Federal University of Mato Grosso do Sul (Midwest region) 

and the Federal University of Rio Grande do Sul (South 

region). The study was carried out in geographic regions 

with cultural and oral expression (e.g. pronunciation) 

differences, putting an additional challenge in SPs to 

perform the same simulated scenario.21 

To develop the training and standardization of SPs 

methodologies, a literature search identified at least four 

different methods, presented in Online appendix.22-25 From 

here the research team developed by an iterative 

consensus a study methodology comprising several steps. 

The simulation scenario involved a female patient, 28 years 

old, and working full-time as a secretary in an accounting 

office; she was married and a mother of a 2-years-old boy. 

She seeks care from a pharmacist while experiencing mild 

allergic rhinitis and no other medical conditions. She is 

lucid, time- and space-oriented, active, collaborative, and 

quite talkative. The SPs wore casual clothes (t-shirt and 

jeans) and no makeup. The final scenario included features 

intended to reduce student clinical performance bias such 

as season, hour and room temperature indication. 

Considering the environmental, cultural, and social 

differences between the five administrative Brazilian 

regions, a pilot simulation test was carried out in each 

research center to confirm all scenario features. All 

simulated encounters were videotaped. 

The SPs training and standardization process consisted of 

six steps and five sessions the early in person at the last at a 

distance (online). The group of SPs consisted of individuals 

with the same background degree (pharmacy) and included 

two graduates and three postgraduates (Master and PhD), 

aged between 21 and 30 years. None of the SPs had 

previous experience as simulation actors. After scenery 

design, the SPs training and standardization methods were 

developed including reliability and reproducibility 

assessments.26-31 In the first step, the simulation scenario 

was developed by the research team according to quality 

simulation guidelines. On step 2, each research center 

recruited a candidate to act as an SP, following the 

characteristics established on the scenario. Session one, 

web meeting occurred 7 days before the session 2, the 

candidates signed the Informed Consent Term (ICT) 

according to the standards of best practice (SOBP) of the 

Association of Standardized Patient Educators (ASPE).32 In 

session 2 the training phase began, was individual and face-

to-face in each research center. The purpose was to check 

the SPs’ performances and make regional and cultural 

adjustments in each region. One researcher performed the 

pharmacist with the each SP. After the simulation, oral and 

written feedback on each SP performance was provided. All 

simulations were recorded, videos analyzed, and changes in 

performance discussed. 

The Step 3, as well as the next steps, were online meetings 

of 120 to 180 minutes with all five SPs and two researchers. 

The objective was to finish the training and start the 

standardization of the SPs. The session 3 occurred one 

month after the second one. The simulations clinical 

interview with one researcher as pharmacist and the SPs 

were repeated in this sequence: Southeast, South, 

Midwest, and Northeast. After each simulation and before 

de next one occurred the training of performance's 

evaluation with: 1) a qualitative self-assessment of 

performance was given by the SP, 2) a qualitative 

evaluation was done by the other four SPs and the two 

researchers (on this sequence) followed by feedback of 

performance adjustments and an objective assessment 

using Maastricht Simulated Patient Assessment Instrument 

of the five SPs by the seven participants. During the third 

session it was possible identify good role-playings in 

Maastricht Simulated Patient Assessment Instrument 

evaluation with incorrect or missed information or either 

the new data included by SPs. So one block to “content 

fidelity” was designed to cover this construct facet of a 

good role-playing. The five new items were submitted to 

external peers and educational experts and were evaluated 

separately of Maastricht Simulated Patient Assessment 

Instrument, Table 1. 

In step 4, the objective was SPs' standardization and 

performances’ evaluation. The session 4, with all five SPs 

and one researcher as a pharmacist, lasted about 180 

minutes. The web meeting took place within a week of the 

third session, to give SPs enough time to prepare the 

necessary adjustments. Simulated interviews occurred in 

the same way as in session 3, but fifteen days apart and the 

performances’ evaluations were done individually after all 

simulations. The evaluation results and the individual 

feedbacks were sent by e-mail. The full set of taped 

simulations was scored for each SP by 3 independent raters 

(First round of evaluation). Fifteen days after session 4, the 

Session 5 took place with the same process protocol 

(Second round of evaluation). 

The Maastricht Simulated Patient Assessment instrument 

was used to evaluate the SPs’ standardization.19 It 

comprises 20 items divided by two main blocks: 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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Table 1. Simulated patient performances’ assessment using Maastricht Simulated Patient Assessment 
12

 and the additional questions about fidelity of 
scenery contend 

Variable
1 First Round of Evaluation Second round of Evaluation 

% (n) Cronbach alfa ICC 95% % (n) Cronbach affa ICC95% 

SP appears authentic  0.568 0.598 [-0.334: 0.925]  0.699 0.696 [0.124:0.940] 
Moderate agreement 51.4 (18)   37.1 (13)   
Complete agreement 48.6 (17)   62.9 (22)   

SP might be a real patient 
Moderate agreement 48.6 (17) 0.614 0.616 [-0.130:0.925] 42.9 (15) 0.758 0.735 [0.271:0.947] 
Complete agreement 51.4 (18)   57.1 (20)   

SP is clearly role-playing 
Complete disagreement 22.9 (8) 0.936 0.934 [0.810: 0.987] 22.9 (8) 0.844 0.855 [0.531:0.972] 
Moderate disagreement 45.7 (16)   77.1 (27)   

Not applicable 31.4 (11)   -   

SP appears to withhold information unnecessarily  
Complete disagreement 40.0 (14) 0.820 0.827 [0.487:0.966] 45.7 (16) 0.837 0.806 [0.446: 0.961] 
Moderate disagreement 60.0 (21)   48.6 (17)   

SP stays in his/her role all the time 
Complete disagreement 40.0 (14) 0.722 0.722 [0.190:0.945] - 0.879 0.874  [0.637:0.975] 
Moderate disagreement 60.0 (21)   -   

Not applicable -   2.9 (1)   
Moderate agreement -   42.9 (15)   
Complete agreement -   54.3 (19)   

SP is challenging/testing the student 
Complete disagreement 34.3 (12) 0.871 0.881 [0.641:0.977] 28.6 (10) 0.978 0.97 [0.935:0.996] 
Moderate disagreement 65.7 (23)   68.6 (24)   

Not applicable -   2.9 (1)   

SP simulates physical complaints unrealistically 
Complete disagreement 48.6 (17) 0.815 0.817 [0.446:0.964] 40.0 (14) 0.878 0.845 [0.565:0.969] 
Moderate disagreement 51.4 (18)   60.0 (21)   

SP appearance fits the role 
Complete disagreement 2.9 (1) 0.338 0.314 [-0.764:0.857] - 0.861 0 852 [0.577:0.971] 
Moderate disagreement 5.7 (2)   -   

Moderate agreement 51.4 (18)   48.6 (17)   
Complete agreement 40.0 (14)   51.4 (18)   

SP answers questions in a natural manner 
Moderate agreement 65.7 (23) 0.697 0.720 [0.112:0.947] 62.9 (22) 0.771 0.789 [0.346:0.960] 
Complete agreement 34.3 (12)   37.1 (13)   

SP starts conversation with the student(s) during the time-out 
Not applicable 45.7 (16) 0.808 0.815 [0.451:0.964] 2.9 (1) 0.947 0.943 [0.836:0.984] 

Moderate agreement -   62.9 (22)   
Complete agreement 54.3 (19)   34.3 (12)   

Additional items to Maastricht Simulated Patient Assessment Instrument: scenario content’s fidelity 

1 - Relevant scenario information was missing and would be made available by the patient's spontaneous speech 
Complete disagreement 14.3 (1) 0.734 0.665 [0.195:0.937] 57.1 (4) 0.881 0.891 [0.672:0.979] 
Moderate disagreement 42.9 (3)   42.9 (3)   

Not applicable 42.9 (3)      

2- Scenario information was spontaneously made available that would only be provided upon direct questioning 
Complete disagreement 42.9 (3) 0.804 0.818 [0.445:0.965] 14.3 (1) 0.855 0.854 [0.567:971] 
Moderate disagreement 28.6 (2)   71.4 (5)   

not applicable 28.6 (2)   -   
Moderate agreement -   14.3 (1)   

3 - The PS showed that it did not memorize the content correctly and thus modified or introduced new information in the standardized scenario 
Complete disagreement 14.1 (1) 0.702 0.672 [0.119:0.933] 57.1 (4) 0.833 0.845 [0.532:0.970] 
Moderate disagreement 57.1 (4)   42.9 (3)   

Not applicable 28.6 (2)   -   

4 - The PS was vague in its responses when it should have been objective 
Complete disagreement 57.1 (4) 0.805 0.793 [0.458:0.960] 71.4 (5) 0.845 0.814 [0.441:0.964] 
Moderate disagreement 28.6 (2)   28.6 (2)   

Not applicable 14.3 (1)   -   

5 - The PS was objective in its responses when it should have been vague 
Complete disagreement 71.4 (5) 0.682 0.784 [0.665:0.934] 71.4 (5) 0.734 0.694 [0.195:0.937] 
Moderate disagreement 28.6 (2)   14.3 (1)   

Not applicable    14.3 (1)   
1
Variables with Likert scale: complete disagreement, moderate disagreement, not applicable, moderate agreement and complete agreement. Showed 

only cells with values 

https://creativecommons.org/licenses/by-nc-nd/4.0/


Resende KA, Cavaco AM, Luna-Leite MD, Acacio BR, Pinto NN, Neta MD, Melo AC. Training and standardization of simulated 
patients for multicentre studies in clinical pharmacy education. Pharmacy Practice 2020 Oct-Dec;18(4):2038.  

https://doi.org/10.18549/PharmPract.2020.4.2038 

 www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X)  
© Pharmacy Practice and the Authors 

4  

 “Authenticity during the consultation” and “Feedback after 
the consultation”. All the questions of authenticity were 
represented in the first column of Table 1. Each item is 
rated on a 5 points scale, running from complete 
disagreement to complete agreement. The questions 
related to feedback were withdrawn from our study since 
the simulated patient did not perform the students’ 
feedback. While the research team was aware of the wide 
dissemination and use of Maastricht Simulated Patient 
Assessment, it was also discussed the need to evaluate SPs 
fidelity to the scenario content i.e. to assess ad-hoc 
deviations from the proposed script. Since the simulated 
patient did not provide feedback to students after the 
simulation, the questions related of it in Maastricht 
Simulated Patient Assessment were not used on this study.. 
The closing web-meeting the “Evaluation of SP perceptions 
on the training programme” Instrument was applied to 
explore the perceptions of the SPs about the usefulness 
and acceptability of the training method.33 This 
questionnaire is divided into 3 blocks: A. My experience as 
an educator, B. My experience with the SP training 
workshop, C. My rating of the training workshop (scale of 1 
to 10), and D. Any additional comments of own experiences 
in peer and self-evaluation during the SP workshop.

33
 The 

standardization process were evaluated by consistency of 
SPs performance. It was estimated using Cronbach's alpha, 
with alpha values between 0.70 and 0.90 considered 
acceptable.26 SPs scores correlations were also assessed by 
the intraclass correlation coefficient (ICC). ICC values were 
considered poor if <0.4; satisfactory to good if 
0.4<ICC<0.75; and excellent if ICC ≥0.75.34 The data analysis 
consisted of descriptive statistics, with estimates of 
proportions and percentiles. All analyses were performed 
in IBM SPSS v24 and used a statistical significance of 95%. 

The study was conducted according to the guidelines of the 
Declaration of Helsinki and the provisions of the National 
Health Committee of Brazil. The study received approval by 
the Research Ethics Committee Involving Humans of the 
Dona Lindu Midwest Campus of the Federal University of 
São João Del-Rei (CEPCCO No. 2,853,052). 

 
RESULTS  

The Table 1 shows the results of Maastricht Simulated 
Patient Assessment dimensions. The first round of 
evaluation dimensions "it seems authentic", "can be a real 
patient" and "answered questions naturally", presented 
moderate or complete agreement in 100.0% of the 
simulations; "seems to retain information unnecessarily", 
"remains in his role all the time", "challenges/tests the 
student", and "simulates physical complaints in an 
unrealistic way" presented moderate or complete 
disagreement in 100.0% of the simulations. "It is clearly 
role-playing" presented complete disagreement in 22.9% of 
the simulations, moderate agreement in 45.7% of the 
simulations, and was not applicable in 31.4% of the 
simulations. "Appearance fits the role" showed complete 
disagreement in 2.9%, moderate disagreement in 5.7%, 
moderate agreement in 51.4%, and complete agreement in 
40.0% of the simulations. 

In the second round, “appears authentic”, “might be a real 
patient”, “answers questions naturally" and “appearance 

fits the role” showed moderate or complete agreement for 
100% of the simulations; “is clearly role-playing” and 
“simulates physical complaints unrealistically” showed 
moderate or complete disagreement for 100% of the 
simulations; "Appears to withhold information 
unnecessarily" showed complete disagreement, showed 
moderate disagreement or was not applicable in 45.7%, 
48.6%, and 5.7% of the simulations, respectively; "stays in 
her role all the time" was not applicable, showed moderate 
agreement or showed complete agreement in 2.9%, 42.9%, 
and 54.3% of the simulations, respectively; "is 
challenging/testing the student" showed complete or 
moderate disagreement or was not applicable in 28.6%, 
68.6% and 2.9%, of the simulations, respectively; and 
"starts a conversation with the student(s) during time-out” 
showed was not applicable, showed moderate agreement 
or showed complete agreement in 2.9%, 62.9%, and 34.3%, 
respectively (Table 1). 

The Cronbach's alpha value in the first round varied from 
0.338 to 0.936, and the ICC values from 0.314 to 0.934. In 
the second round of simulations, there was an 
improvement in the Maastricht Simulated Patient 
Assessment parameters, in which all the Cronbach alphas 
increased (0.699 to 0.978). The same was observed for the 
ICC values (0.424 to 0.978), indicating good agreement 
between the raters regarding the simulation parameters 
observed. The additional block comprised of five items to 
assess the SPs fidelity to the scenario content presented in 
the first round Cronbach's alpha values between 0.682 to 
0.808 and ICC values varying from 0.665 to 0.815. In the 
second round of simulations, the Cronbach's alpha values 
increased (0.734 to 0.947) and the same was observed for 
ICC (0.694 to 0.943), indicating in this case the scale good 
internal consistency as well as the agreement between the 
raters. 

The results of the perception questionnaire applied at the 
final step showed that SPs were satisfied with the training 
method and standardization process (Table 2). The overall 
average score received for the training program was 8.6 out 
of 10. Three SPs said they had improved in terms of their 
role-play authenticity, while two had improved information 
retention, and one had not forgotten the role details. Two 
SPs said the training helped them understand how to 
improve the simulation for clarity and indicated "I learned 
by watching other people's performance." There were no 
negative comments about the training method. 

 
DISCUSSION 

This study was developed to assess a training process for 
SPs standardization within multiple simulation centers for 
research purposes, seeking to achieve equivalent SPs 
calibration to avoid bias on later research stages. Health 
simulation involving human actors interacting with 
students has been used as a method for assessing health 
professionals’ competence.35 Some pharmacy courses have 
implemented simulation in their curriculum as a way to 
optimize the training process.36 However, the use of SPs for 
research education in multiple and different settings 
requires greater precision in SP training and performance, 
looking for controlling the possibility of scenario bias 
introduced by the SPs.37 
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Knowing the need to standardize SPs for research purposes 
and to obtain reliable results, authors developed a possible 
procedure for multi-centered studies, evaluating its efficacy 
and reliability. The method considered the large distances 
between study centers and the use of SPs with cultural 
discrepancies, looking to reduce funding costs, travel and 
time restrictions or lower availability of SPs for 
displacement.21,38-41 In the literature, it was possible to 
identify at least four different standardization methods, 
referred previously.22-25 Their authors presented the 
necessary SP production components, with variable depth 
and perceived differences. Our standardization protocol 
incorporated most recommendations of the previous 
approaches, aligning in a single and clear study protocol the 
designed options (Figure 1). 

According to the SOBP of the ASPE, training can be 
performed in various formats (e.g., face-to-face, online, or 
combined).32 In the context of multicenter studies, 
considering the difficulty of face-to-face meetings, the 
combined format was chosen, with study results showing it 
was an adequate option. Candidates were recruited 
following the criteria established by the ASPE SOBP.32 
Characteristics such as age appropriateness for the role and 
proximity to the pharmacy area were respected in the 
study. Sending the scenario to the prospective SPs in 
advance may have contributed to easier memorization of 
the script content. The SPs were required to remember the 
relevant facts and the background of their scripting 
function to achieve good performance.

37
 A relevant point 

was the inclusion of the SPs in all steps of the study: this 
allowed for direct interaction and knowledge exchange 
between the five SPs. This feature of SPs working together 
and with other staff was reported as a key point for 
simulation improvement.37 All SPs received individual 

feedback, which also helped to improve performance by 
discussing the necessary adjustments.32 Studies have 
identified that feedback was a valuable tool to increase 
understanding and consolidate information.

42,43
 Another 

important aspect of our study was the SPs observation and 
assessment of the performance of their peers, which 
helped self-assessment and self-reflection. The usefulness 
of self-assessment in improving learning has been 
demonstrated.44 The use of videos to evaluate personal and 
peer performance, as used in this assessment method, 
seemed to be effective. Previous studies have shown that 
videos can truly improve performance.38 

The development of a training method is incomplete or 
prone to criticism if there is no measurement of the 
reliability of the training procedure. The responses 
obtained by the ‘augmented’ Maastricht Simulated Patient 
Assessment instrument were analyzed regarding internal 
consistency and reliability using Cronbach's alpha and ICC. 
Results showed good values for both statistics on SP 
performance, indicating each SP in this group resembled 
each other.  

The assessment of a new training method should also 
include an investigation of the participants' acceptance. 
The questionnaire on the SPs’ perceptions of the 
standardization process, showed that SPs were satisfied 
with the training program and recognized the importance 
of standardized outcomes.33 The two training rounds 
seemed to be adequate for achieving reliability in SPs 
performance. 

Despite the recognized importance of Maastricht Simulated 
Patient Assessment, it is our opinion this instrument needs 
a revision to include a dimension that can be named as 
"consistency of the information provided".19 Although using 

Table 2. Self-perception questionnaire for SPs training and standardization
27

 

Questionnaire items 
Always 
% (n) 

Frequently 
% (n) 

Sometimes 
% (n) 

Occasionally 
% (n) 

Never 
% (n) 

My experience in school, university or college 

I have assessed my work/performance in private in a formal 
manner previously in pre-university education 

20.0 (1) 40.0  (2) - 40.0 (2) - 

I have assessed my colleagues’ work in private in a formal 
manner in pre-university education 

- 60.0 (3) - 20.0 (1) 20.0 (1) 

I have self-assessed my work performance openly in front of 
my peers (class) during pre-university education 

- 60.0 (3) - 20.0 (1) 20.0 (1) 

I have self-assessed my colleagues’ work performance openly 
in front of peers (class) during pre-university 

20.0 (1) 40.0 (2) - 20.0 (1) 20.0 (1) 

SP training workshop: my experience      

I felt shy when providing feedback on myself to the group 20.0 (1) 40.0 (2) - 20.0 (1) 20.0 (1) 

I learned many things that I did wrong when I did the self-
assessment 

60.0 (3) 20.0 (1) 20.0 (1) - - 

I felt awful when I was providing feedback to others on their 
performance 

- - - 40.0 (2) 60.0 (3) 

I learned many things when my peers/doctors evaluated me 
which I would never have thought of myself 

60.0 (3) 20.0 (1) 20.0 (1) - - 

I felt uncomfortable when others were providing feedback on 
my performance 

- - 20.0 (1) 60.0 (3) 20.0 (1) 

I felt harassed when others were providing feedback on my 
performance 

- - 20.0 (1) 60.0 (3) 20.0 (1) 

I used the points shown during self and peer assessment to 
improve my performance at practice CSU session 

40.0 (2) 60.0 (3) - - - 

Any specific aspect that I was able to improve on when the self-assessment and peer assessment was done on role play 

Authenticity of role  60.0 (3) 20.0 (1) 20.0 (1) - - 

Withholding information  20.0 (1) 60.0 (3) 20.0 (1) - - 

Forgetting the role  20.0 (1) 40.0 (2) 40.0 (2) - - 
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a small size study, the reliability tests were satisfactory for 
this new Maastricht Simulated Patient Assessment block. 
We also adapted the instrument to our study by removing 
the feedback block, following other studies that showed 
some very specific items in Maastricht Simulated Patient 
Assessment that were irrelevant to some research 
institutions and objectives.19 Perera et al., 2015 adapted 
the Maastricht Simulated Patient Assessment to their study 
context, while Bouter et al., 2013 proposed a new 
Maastricht Simulated Patient Assessment-based instrument 
called Simulated Patient Nijmegen Assessment (NESP), that 
focused only on feedback.33,45 Due to the nature of the 
instrument, organized by independent blocks, it was 
possible to withdraw one and add a new one as a first 
attempt to expand the Maastricht Simulated Patient 
Assessment scope. 

This study presents several limitations. The risk of bias by 
the evaluator is inherent in this type of study. However, 
Figure 1 shows that the bias control measures were taken 
as training and standardization of the evaluators in step 3; 
blinding of the evaluators in steps 4 and 5 and, finally, the 
analysis of internal consistency by Cronbach's alpha and by 
the intraclass correlation coefficient (ICC). Given the great 
geographic distance between simulation centers, there may 
have been details that were not directly controllable by the 

research team, such as details of the set layout, including 
personal features (e.g. makeup, clothing) and room 
organization (e.g. furniture, lighting, and interpersonal 
distance). The homogeneity of the SPs features such as 
paralanguage was also not possible to control, although a 
pilot test was performed in each region. The sample size 
was quite small for results generalization and additional 
studies using the procedure in multiple locations should be 
performed with larger SPs samples and using different 
clinical situations. 

 
CONCLUSIONS 

This study developed a feasible method for training 
simulated patients when multicenter studies are carried 
out. The procedure was reliable, knowing the equivalency 
between SPs performance rigor, and took into 
consideration the cultural differences between SPs from 
different regions, accounting also for its validity. The study 
also proposed an instrument development, associated with 
the missing SPs assessment dimension regarding the 
consistency of the information provided by the SPs 
concerning the simulation script, a possible Maastricht 
Simulated Patient Assessment block subject to a 
subsequent validation. 

Figure 1. Proposed method for training and assessment of simulated patient in multicenter studies 
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Abstract  
Background: Only few studies have analyzed the pharmaceutical workforce in primary healthcare centers, and a global 
recommendation calls for better understanding of the trends that shape workforce development and capacity.  
Objective: To analyze the distribution of the pharmaceutical workforce in primary healthcare centers in the national health system 
[Sistema Único de Saúde (SUS)] in Brazil.  
Methods: The study was conducted using data from the National Survey on Access, Use and Promotion of Rational Use of Medicines in 
Brazil. Secondary data referring to the socioeconomic indicators of each municipality were obtained from national public databases. 
Data stratification in geographic regions was considered, and data on workers in the management of the municipal pharmaceutical 
services and medicines dispensing centers were analyzed. Crude and adjusted prevalence ratios were calculated by Poisson regression 
in the study investigating the factors associated with low and high-density pharmacists per 10,000 inhabitants.  
Results: The results showed that most Brazilian municipalities have a rate of 1 or more pharmacist per 10,000 inhabitants in primary 
healthcare public facilities, with a higher concentration of pharmacists in small municipalities. Even in Brazilian municipalities with 
lower economic capacity, the conditions of access to medicines and pertinent information on medicines were directly related to the 
number of pharmacists available in these centers. 
Conclusions: This study showed a high number of pharmacists in the public health system. The higher density of pharmacists in 
primary healthcare public facilities correlated to increased access to medicines information and better municipal social development. 
 

Keywords 
Pharmacists; Workforce; Health Services Accessibility; Public Health; Public Facilities; Pharmaceutical Services; Socioeconomic Factors; 
Surveys and Questionnaires; Brazil 

 
INTRODUCTION 

Strengthening the workforce emerges as a topic of growing 
global interest to ensure the sustainability of public health 
programs and policies.1 Main challenges and trends 
affecting workforce planning include the country's 
economic status, empowerment, gender balance, and 
especially the distribution of the workforce.2,3 

In many countries, pharmacists are considered to be the 
most accessible healthcare professionals. As the third most 
skilled, and in many cases the first point of contact within 
the healthcare system, pharmacists are an essential 
component of the healthcare workforce.4,5 They are 
fundamental to achieve the goal of equitable access and 
rational drug use, a key objective of universal health 
coverage.6 Pharmacists are playing an increasing role in 
primary healthcare centers (PHC), fulfilling a growing range 
of roles and responsibilities, especially for improving access 
and the appropriate use of medicines.7-10  

In Brazil, among the more than 210,000 registered 
pharmacists (around 10/10,000 inhabitants), more than 

30,000 pharmacists work in PHC and are employed by the 
SUS. This number grew by 75% from 2008 to 2013.11,12 
Pharmacists in Brazil play a key role in the organization of 
the healthcare system because, unlike most countries, 
medicines dispensed by the public system are mostly 
financed, purchased, distributed, and dispensed by public 
health facilities. In many of the Brazilian municipalities, the 
management of the supply chain and of the pharmaceutical 
services is performed by pharmacists. In 33% of PHC, 
pharmacists work in dispensing and clinical services in 
interprofessional teams, although all health centers provide 
medicines to patients.11-13 Some studies have questioned 
what is the ideal pharmacist workforce in PHC, pointing out 
that there is no magic number for the proportion of 
pharmacists.10 A report from the International 
Pharmaceutical Federation (FIP)  provided data on the 
pharmaceutical workforce in a number of countries.4,14,15 
However, data on the workforce capacity and distribution 
of pharmacists in public health services are lacking for 
many countries including Brazil. This lack of reliable data 
makes it difficult to adequately plan and develop the 
healthcare workforce needed for the adequately delivery of 
medicines and pharmaceutical services.6  

PHC is an important approach to achieve the Sustainable 
Development Goals for universal access to health through 
affordable, comprehensive, and appropriate healthcare.16 
Research indicates that PHC-consolidated countries and 
regions would have lower costs and better health 
outcomes.8,17  

Since its creation in 1990, the SUS has made consistent 
progress towards delivering universal and comprehensive 
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health care to the Brazilian population, helping to reduce 
inequalities in health-care access and the achievement of 
better outcomes. The implementation of the SUS marked a 
shift in the model of health care through the rapid 
expansion of comprehensive PHC and the development of 
health networks for mental health services, hospitals, 
emergency care, and specialized outpatient services.18 The 
right of access to medicines is ensured by ubiquitous public 
health care centers.19 Purchase and distribution of 
medicines in public health centers represent about 16% of 
the expenditure of the health system.20  

The objective of the study was to analyze the 
pharmaceutical workforce in PHC in Brazil based on the 
conditioning factors, access to medicines and information 
on the use of medicines, and the distribution of 
pharmacists in public health facilities. 

 
METHODS 

Description of study population 

In Brazil, PHC is organized and provided by the 
municipalities. Therefore, most of the workforce at this 
level is hired by municipal governments, with an estimate 
of over 44,000 PHC in 5,570 municipalities in the country, 
most of which dispense medicines free of charge.21  

Municipalities must plan, purchase and distribute essential 
medicines but funding is shared with federal and state 
government. Each municipality must have the 
infrastructure to govern the National Pharmaceutical Policy 
at this level, including access to medicines.22 The 
population of this study is formed by pharmacists hired to 
work in municipal public health services. 

National Survey on Access, Use and Promotion of Rational 
Use of Medicines (PNAUM) 

PNAUM was established by the Ordinance of the Brazilian 
Ministry of Health no. 2077 on 17 September 2012 and 
performed in 2014-2015. 23 PNAUM aimed to characterize 
the organization of pharmaceutical services in the PHC of 
SUS, focusing on the access and promotion of the rational 
use of medicines, as well as to identify and discuss factors 
that affect the consolidation of pharmaceutical policy in the 
PHC in the municipalities. This was the first nationwide 
research focused on access and use of medicines in Brazil. 
23, 24 PNAUM researched the management processes at 
municipal level, the PHC infrastructure, processes of the 
pharmaceutical services, the patients access to medicines 
and pharmaceutical services, availability of medicines, 
physicians’ opinions and legal aspects of the services 
provision. 24 It was conducted by a pool of Brazilian public 
funded universities. 

The study populations were stratified by geographic region: 
North, Northeast, South, Southeast, and Midwest, and 
these strata constituted the study fields. Three samples 
were randomly selected including municipalities 
(managers), healthcare facilities (local managers, 
pharmacists, physician and technicians), and patients in 
each region. Data were collected from the observation of 
1,175 pharmacies located into PHC, 507 face-to-face and 
telephone interviews with managers of pharmaceutical 
services of the municipal level, and face-to-face interviews 

with 285 pharmacists and 854 technicians in charge of 
medicines dispensing; 1,558 physician and 1,800 patients of 
the PHC included in the sample. The data collection used 
pre-coded questionnaires (collected on tablet computers) 
composed of closed-ended questions, developed by the 
research team and piloted in a different sample of 
municipalities. The data were collected by trained 
researchers, specifically hired for this project.24,25 

A full description of the research methodology is available 
in Álvares et al. and the report published by the Ministry of 
Health.24,25 The PNAUM project were approved by the 
National Research Ethics Committee (Opinion 
398.131/2013).25 

To represent the density of the pharmaceutical workforce 
in PHC, the measurement described in the FIP global 
pharmaceutical workforce reports was adopted as a 
parameter, where density was expressed as the number of 
pharmacists per 10,000 inhabitants.26 This simple approach 
was the most commonly used metric for description and 
planning.27 

The absolute number of pharmacists working in public 
healthcare services by municipalities, the distribution of 
pharmacists by gender and function performed 
(coordinating and assisting functions), education, type of 
employment, and the number of healthcare units in the 
sample municipalities were collected. 

In addition, access to medicines was obtained according to 
information from patients interviewed by PNAUM, using 
the following variable: In these last three months, how 
often did you get the medicines you were looking for at SUS 
public pharmacies?.24 

Based on the patient’s responses, access was categorized 
as full access, partial access, or impaired access. Full access 
was attributed to responses from patients who claimed to 
obtain all necessary medications in the last three months. 
Partial or impaired access was answered by patients who 
were not able to obtain the medicines they sought at any 
time, sometimes, or rarely, in the last three months. 

Patients were also asked if they had received information 
or guidance on the use of medicines at the PHC: When you 
pick up medicines at SUS public pharmacies, do the 
employees who deliver the medicines provide information 
or guidance on how to use them?.24 There is no 
standardized format for providing information and 
guidance for the use of medicines in health centers. For this 
reason, any form of information provision was considered 
as information provided. Two categories were defined: 
received information, and little or no information (if the 
patient answered that receive information only sometimes 
or never receive). 

Access to the requested medicines and receiving 
information and guidance on their use were the variables 
available in the PNAUM database and which were 
considered in this study as positive results for patient care. 
In addition to the PNAUM variables, secondary data on the 
socioeconomic indicators of each municipality were 
included: Gross Domestic Product (GDP), per capita 
income, population size (small municipalities were those 
with a population <20,000 inhabitants [70.4% of the 
Brazilian municipalities]; medium size-population, between 
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>20,000 and <50,000 inhabitants [24.5% of the Brazilian 
municipalities]; and large size-population, >100 thousand 
inhabitants [5.1% of the Brazilian municipalities]); and the 
absolute number of public PHC units in each municipality of 
the sample classified by establishment type.28 These data 
were collected in the online database available at the 
Department of Informatics portal of the Ministry of Health, 
accessed by the website www2.datasus.gov.br. 

The Municipal Human Development Index (MHDI) was also 
included. The MHDI aggregates three important 
dimensions of human development represented by health, 
education, and income, which were grouped by the 
geometric mean, resulting in a number ranging from 0 to 1. 
The closer the number was to 1, the greater the human 
development of a healthcare unit: federal, municipal, 
metropolitan region or human development unit, i.e. a HDI 
of <0.550 is considered low human development; medium 
human development was between 0.550-0.699; high 
human development, between 0.700-0.799; and very high 
human development, >0.800.29  

The data related to the MHDI were collected in the online 
database available at the United Nations Development 
Program portal, accessed at www.atlasbrasil.org.br. 

Statistical analysis 

The analyses of the data collected by PNAUM were 
performed using SPSS (IBM Corp, Armonk, USA) version 25, 
using the CSPLAN command set, where commands and 
sample weights were applied to adjust the cluster design, 
as described in Álvares et al.

25
 

Descriptive statistical methods were weighted to adjust the 
demographic distribution of the PNAUM sample to the 
distribution of the Brazilian population, along with bivariate 
tests.25 Pearson's chi-square test was performed to 
determine the relationship between the number of 
available pharmacists, the employment ratio, the weekly 
workload, PHC pharmaceutical practices, and each region 
of the country. Poisson regressions were performed using 
STATA software version 13 (Stata Corp LP, College Station, 
Texas, USA) using the proprietary svy command set for 
complex sample analysis. The variable was dichotomized in 
municipalities with <1 pharmacist per 10,000 inhabitants 
and municipalities with 1 or more pharmacist per 10,000 
inhabitants. This made it possible to better understand the 
relationship between the variables studied. The adopted 
significance level was 5%. 

 
RESULTS  

The global average of pharmacists for every 10,000 
inhabitants in public services offered at PHC in Brazil was 
1.76 (95%CI 1.61: 1.90). The difference between the 
regions, South, 2.11 (95%CI 1.82: 2.41) and Northeast, 1.19 
(95%CI 0.94: 1.44) was almost 1 pharmacist per 10,000 
population. There was a higher prevalence of municipalities 
with ≥1 pharmacist per 10,000 inhabitants (Figure 1). 

No differences were observed between the prevalence of 
pharmacists by sex, age group, or weekly workload in 
municipalities with a pharmacists rate per 10,000 
Inhabitants (PRI) of 1 or over when compared to those in 
municipalities with a PRI of <1. Table 1 presents data 
regarding the characterization of the pharmaceutical 
workforce in Brazil considering PRI. 

Two roles played by pharmacist in PHC were highlighted: 
the management activities of the pharmaceutical services, 
the supply chain and the dispensing of medicines. In 95.7% 
(95%CI 91.5: 97.9) of the municipalities, the management 
of pharmaceutical services in the healthcare department 

Table 1. Sample characterization and comparison between municipalities with less and more than 1 pharmacist per 10,000 inhabitants 

  
  

Pharmacists /10000 inhabitants Poisson regressions Univariate 

Less than 1 
% [CI95%] 

1 or more 
% [CI95%] 

p-value  RP [CI 95%] p-value  

Sex      
Female 38.6 [32,7- 44,9] 61.4 [55.1- 67.3] 0.925 1.01 [0.85 - 1.20] 0.925 

Male 39.1 [31,2- 47,7] 60.9 [52.3- 68.8]  1  

Age Range      
Up to 30 years 37.0 [29,5- 45,3] 6.0 [54.7- 70.5] 0.614 1.82 [0.39 - 8.45] 0.443 
31 to 49 years 38.2 [31,6- 45,3] 61.8 [54.7- 68.4]  1.79 [0.39 - 8.28] 0.458 
50 to 59 years 45.9 [28,2- 64,8] 54.1 [35.2- 71.8]  1.56 [0.33 - 7.51] 0.576 

60 or more 65.4 [15,4- 95,1] 34.,6 [4.9- 84.6]  1  

Employment      
Server Competed  33.6 [27,4- 40,3] 66.4 [59.7- 72.6] 0.002 1.48 [1.13 - 1.94] 0.004 

Commissioned 55.9 [44,9- 66,4] 44.1 [33.6- 55.1]  1  
Other 35.0 [25,4- 46,1] 65.0 [53.9- 74.6]  2.10 [1.61 - 2.74] <0.001 

Weekly workload      
Up to 30 hours 42.6 [34,4- 51,2] 57.4 [48.8- 65.6] 0.216 1.11 [0.93 - 1.33] 0.244 

more than 30 hours 36.3 [30,5- 42,5] 63.7 [57.5- 69.5]   1  

Figure 1. Pharmacists rate per 10,000 inhabitants by region of 
brazil 
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was the responsibility of a pharmacist. Only 43.8% (95%CI 
36.2: 51.7) of PHC units had a pharmacist during all hours 
of operation. When this percentage was stratified by the 
region of the country, the Northeast and North, had the 
lower proportions of full-time pharmacists on their work 
team. The ecological design of the sample using Poisson 
regressions demonstrated significant differences between 
the analyzed variables related to PRI, as shown in Table 2. 

It was observed that 75.4% of the municipalities with a 
population size up to 25,000 inhabitants and 94.7% of the 
smaller municipalities with up to two PHC had a PRI of >1, 
while in 80% of municipalities with population over 100,000 
inhabitants (83.3% of the capital city, and in 100% of the 
largest municipalities in each region) the PRI was <1.  

When relating PRI to socioeconomic indicators, significant 
differences were highlighted in the municipalities with GDP 
up to USD 35,300, of which 83.5% had a PRI of 1 or over. In 
contrast, 74% of municipalities with GDP over USD 199,000 
had a PRI of <1. 

Regarding per capita income, there were no significant 
variations between municipalities and PRI. When grouping 
the MHDI into two categories (namely, lower and higher), 
significant differences were observed between the studied 
groups. In 68.2% of the municipalities within the highest 
MHDI, the PRI is 1 or over. 

Regarding the receipt of information or guidance on 
medicines use, in 78.9% (p<0.001) of municipalities with a 
PRI of 1 or over, patients claimed to always receive 
information. On the other hand, users in 54.4% of the 
municipalities claimed to receive little or no information, 
PRI was <1. In the analysis of access to medicines, no 
statistically significant differences were observed, although 
it was found that 79.1% of municipalities with a PRI of 1 or 
over had full access to medicines. Among patients who 
indicated partial or impaired access, the percentage of 
municipalities with a PRI of 1 or over decreased to 58.2% 
(Table 3). 

The density of the pharmaceutical workforce in PHC in 

Table 2. Ecological design – Comparison between groups of pharmacists and the variables studied 

  Pharmacists /10000 inhabitants Poisson Regression Univariate 

  
Less than 1 
% [CI95%] 

1 or more 
% [CI95%] 

p-value  RP [CI95%] p-value  

Population Size      
Up to 25,000 inhabitants 24.6 [20.0 - 29.9] 75.4 [70.1 - 80] <0.001 3.77 [1.49- 9.55] 0.005 

25,000 to 100,000 inhabitants 83.1 [72.6 - 90.1] 16.9 [9.9 - 27.4]  0.85 [0.29- 2.45] 0.759 
Over 100,000 inhabitants 80.0 [55.8 - 92.7] 20.0 [7.3 - 44.2]  1  

Group to which the municipality belongs (sample)      
Capitals 83.3 [62.3 - 93.8] 16.7 [6.2 - 37.7] <0.001   

0.5% higher in the region 100.0 [100.0 - 100.0] 0 [0 - 0]    
Smaller municipalities 5.3 [2.2 - 12.6] 94.7 [87.4 - 97.8]    

MHDI      
0-0.699 42.8 [36.6 - 49.3] 57.2 [50.7 - 63.4] 0.031 1  

0.7-0.800 31.8 [24.9 - 39.7] 68.2 [60.3 - 75.1]  1.19 [1.02- 1.39] <0.001 

Region      
North 51.3 [41 - 61.4] 48.7 [38.6 - 59] <0.001 1.18 [0.84- 1.66] 0.333 

Midwest 31.2 [22.7 - 41.0] 68.8 [59.0 - 77.3]  1.67 [1.24- 2.24] 0.001 
South 26.8 [18.9 - 36.5] 73.2 [63.5 - 81.1]  1.76 [1.33- 2.37] <0.001 

Southeast 27.5 [19.7 - 36.9] 72.5 [63.1 - 80.3]  1.76 [1.32- 2.34] <0.001 
Northeast 58.7 [47.7 - 69.0] 41.3 [31 - 52.3]  1  

HC tax      
up to 3.23 54.3 [42.5 - 65.7] 45.7 [34.3 - 57.5] 0.001 1  

3.24 – 4.29 43.2 [33.7 - 53.4] 56.8 [46.6 - 66.3]  1.24 [0.91 - 1.71] 0.178 
4.30 – 6.30 40.8 [31.6 - 50.6] 59.2 [49.4 - 68.4]  1.30 [0.95 - 1.77] 0.098 

over 6.30 24.2 [16.8 - 33.6] 75.8 [66.4 - 83.2]  1.66 [1.25 - 2.21] 0.001 

Per capita income (quartile)      
up to USD 4200 47.4 [38.1 - 56.9] 52.6 [43.1 - 61.9] 0.086 1  

USD 4200 -  USD 7530 34.1 [24.8 - 44.7] 65.9 [55.3 - 75.2]  1.25 [0.99 - 1.59] 0.063 
USD 7530 -  USD 12597 33.4 [24.6 - 43.6] 66.6 [56.4 - 75.4]  1.27 [1.00 - 1.60] 0.047 

over  USD 12597 34.4 [25.2 - 45] 65.6 [55 - 74.8]  1.25 [0.98 - 1.58] 0.067 

GDP (quartile)      
up to  USD 35300 16.5 [10.1 - 25.9] 83.5 [74.1 - 89.9] <0.001 3.21 [2.13 - 4.85] <0.001 

USD 35300 -  USD 79700 27.9 [20 - 37.5] 72.1 [62.5 - 80]  2.77 [1.83 - 4.22] <0.001 
USD 79700 -  USD 199000 50.7 [41.2 - 60.1] 49.3 [39.9 - 58.8]  1.90 [1.21 - 2.98] 0.005 

over  USD 199,000 74.0 [62.5 - 83] 26 [17.0 - 37.5]  1.0  

GDP=Gross Domestic Product; HC=healthcare unit; MHDI=Municipal Human Development Index.  

Table 3. Primary healthcare workforce indicators 

 Pharmacists /10000 inhabitants 

Less than 1; % [CI95%] 1 or more; % [CI95%] p-value  

Access to medicines    0.091 
Full access 20.9 [7.8 - 45.3] 79.1 [54.7 - 92.2]  

Partial / Impaired access 41.8 [33.8 - 50.2] 58.2 [49.8 - 66.2]  

Receiving information   <0.001 
Received information 21.1 [13.2 - 31.9] 78.9 [68.1 - 86.8]   

Little or no information 54.4 [43.6 - 64.9] 45.6 [35.1 - 56.4]  
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Brazil through the association between the healthcare unit 
rate per 10,000 populations and the PRI is shown in Figure 
2. In all regions, the healthcare unit rate was predominantly 
higher than the PRI, the Northeast was 1.18 (95%CI 0.94: 
1.43) and North was 1.51 (95%CI 1.18: 1.84). 

 
DISCUSSION 

The results show that the most of the Brazilian 
municipalities have a rate of 1 or higher pharmacist per 
10,000 inhabitants working in public system PHC. However, 
they also show an uneven distribution of the 
pharmaceutical workforce in public PHC in Brazil. The 
Brazilian public health system helped to achieve a 
narrowing of health inequalities with improvements in 
coverage and access to healthcare across the country, but 
large variations remain between municipalities regarding 
the infrastructure, human resources, management 
capacity, and access to effective healthcare services.12,18 
The differences in pharmaceutical workforce can be 
observed, in this study, between the different geographical 
regions, the different population sizes, and the different 
socioeconomic conditions of the municipalities. 

Unlike the pattern of concentration of pharmacists and 
other healthcare professionals in private services, in public 
PHC the highest density of pharmacists is found in small 
municipalities. It is evident that the larger municipalities 
also have a lower rate of healthcare units and serve larger 
populations, while the small municipalities have more 
healthcare units serving smaller populations and higher 
concentration of pharmacists. This scenario results in a 
higher rate of pharmacists in small municipalities, that have 
an also a higher rate of healthcare units per population. 
Therefore, in Brazil, the population living in smaller 
municipalities is more likely to have better access to 
pharmacists in PHC services than those living in larger 
cities. Small municipalities represent 45% of all Brazilian 
municipalities, where 208,494,900 inhabitants live.28 So 
these results have great relevance for the planning and 
evaluation of pharmaceutical services in the country. 

In addition to being smaller in population, municipalities 
with a higher prevalence of a PRI of 1 or over, also have a 
higher MHDI. It is noteworthy that 3,110 (72%) 
municipalities with up to 25,000 inhabitants are in the 
range between medium to very high human development. 
Moreover, it is evident that the municipalities with a PRI of 
1 or over have a lower GDP. In larger municipalities, GDP 
rises due to the big business concentrated in large cities, 
since GDP in Brazil is calculated through the share with 
which each municipality contributes. In the municipalities 
with a PRI 1 or over, GDP was lower and the MHDI showed 
better results. This results support the understanding that 
the MHDI indicates the development resulted from social 
policies and is not limited to economic growth.29 In this 
scenario, the investment in hiring of pharmacists makes up 
the framework for the development of local public policies 
in these municipalities. 

The density of the pharmacy workforce per capita varies 
considerably across countries and regions and generally 
correlates with population size and country-level economic 
indicators. The economic situation of a country is directly 
related to the per capita health expenditure and 
pharmaceutical density.4 The results here show that, in PHC 
public funded services, PRI is related to investments in 
social policies and economic development and not 
necessarily pure economic index.  

The study also revealed an important difference in the 
density of pharmacists between the geographic regions, 
with the municipalities with lower PRI being concentrated 
in the North and Northeast regions of the country. These 
regions have historically been the ones with the greatest 
social and economic problems, which are reflected in the 
worst health indicators and greatest weaknesses in the 
organization of their public services. In them are 
concentrated the municipalities with the lowest MHDI. But 
these are also the regions that received attention from 
public policies in the last decade and, for this reason, 
showed significant growth in PHC and health 
professionals.12 

Figure 2. Pharmacists workforce density and healthcare units by region of 
brazil 
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Between 2008 and 2013, the population of the country 
grew at a rate of 6%; healthcare units grew 12%; and the 
number of accredited professionals registered in PHC grew 
24%. This data reveals a significant expansion of the PHC 
capacity, an increase in the number of jobs, and the 
possibility of developing interprofessional collaboration.  
Nurses and physician grew 42% and 17% in the same 
period, while other accredited professionals presented 
much higher growth, with rates above 70%, as in the case 
of pharmacists, physiotherapists, nutritionists, physical 
education professionals, and occupational therapists.12 In 
this scenario, pharmacists have been engaged in 
collaborative activities in the PHC: 39.8% claim they 
participate in PHC team meetings, and more than 30% 
claim they are engaged in prevention of diseases and 
health promotion activities.30 Although only 29% claim that 
they perform clinical services, their effective participation 
in primary health care services has the potential to 
generate positive health results, as has been shown in 
several studies.31 

The high prevalence of total access to medicines in Brazil 
was demonstrated by PNAUM in a previous publication. 
Access rates were 94.3%, 5.2%, and 0.5% for total, partial 
and null access, respectively.32 This positive outcome is 
understood to be as a result of incentives to public health 
policies, investments and financial resources, 
standardization, and procurement of medicines in recent 
years.19 The results of this study also show that full access 
to medicines is more often reported among PHC patients in 
municipalities with a PRI of 1 or over. Total access occurred 
in 79.1% of municipalities with 1 or more pharmacists per 
10,000 inhabitants. Among patients who indicated partial 
and impaired access, the percentage of municipalities with 
a PRI of 1 or over decreased to 58.2%. Although not 
representing a statistically significant difference, the higher 
proportion may raise hypotheses for further investigation. 
In addition, the indicator on information about the use of 
the medicines received by the patients revealed that in 
78.9% of municipalities with a PRI of 1 or over, patients 
always received information compared to 45.6% of 
municipalities with a PRI of 1 or over receiving little or no 
information. 

Globally, countries with the lowest number of pharmacists 
per capita are likely to have less access to medicines, as 
well as the provision of pharmaceutical services and 
advice.4 In agreement, it is argued that the increase in PRI 
or the higher density of pharmacists in PHC becomes an 

important factor related to improving people access to 
medicines and information about their treatment. The 
results also suggest that the employment of pharmacists in 
PHC in Brazil is a well-established trend in municipal health 
management policy. In most municipalities with PRI 1 or 
over, pharmacists are hired by public tender and have 
stability in their function. Considering that the number of 
pharmacists hired to work in public PHC in Brazil grew by 
75% in 5 years.11,12 It can be inferred that the good 
performance of SUS in providing access to essential 
medicines in the last decade and the increase in the density 
of pharmacists in PHC are conditions that go together.32 
The greater number of pharmacists employed in a 
municipality may also represent evidence of greater 
investment by the municipality in its local pharmaceutical 
policy. 

 
CONCLUSIONS 

The study shows that there are positive results related to a 
higher rate of pharmacists in the SUS. In municipalities with 
a PRI 1 or over, public PHC patients are more likely to 
receive information about the medicines they receive, with 
a possible trend of greater access to medicines among 
these municipalities. The PHC's pharmaceutical workforce 
scenario in Brazil is characterized by a higher concentration 
of pharmacists in small municipalities with higher MHDI, 
mainly in the South and Southeast regions of the country. It 
is essential that the healthcare system invest in the 
continuous growth of the pharmaceutical workforce to 
meet the demands of this level of health care and achieve 
better health outcomes. 
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