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Aim: Comprehensive medication management (CMM) is a clinical service that aims to optimize the
therapeutic results of patients at the individual level. Studies carried out in Brazil and in several parts of
the world have found a positive impact of the service, mainly in the resolution of drug therapy problems
and in improving clinical outcomes and patients’ quality of life. This service is not widespread and its
acceptability and willingness to pay were not defined by the population yet. Objective: This work aims to
conduct a study with users of private health services to determine the acceptability and willingness to pay
for CMM services. Methods: This is a cross-sectional survey conducted through face-to-face interviews,
among residents over 18 years of age of the metropolitan region of Belo Horizonte, capital of Minas
Gerais State, Brazil. Results: For this study, 563 individuals were interviewed. Most respondents were
female (55.1%), had completed high school (46.8%) and were employed (62.5%). The acceptability for
the service was 93,25%, and among all respondents, 37 would not accept the service even if it was free.
The amount of consumers’ willingness to pay for the CMM service was estimated at $17.75 (40.00 BRL).
Conclusion: The research results show that most people are willing to pay for the CMM service. This study
can contribute to the decision-making regarding the implementation and pricing of the service in Brazil.

Plain language summary: What is this article about?: This article discusses a medical service called
comprehensive medication management (CMM), which aims to make sure patients get the best results
from their medications. Studies from different parts of the world, including Brazil, have shown that this
service can solve problems related to medications and improve the health and quality of life of patients.
However, not many people use this service, and it is not clear if people would be interested in using it or
how much they would be willing to pay for it. So, researchers did a study in Belo Horizonte, Brazil, where
they asked over 18-year-old residents about their thoughts on CMM.
What were the results?: They found that most of the 563 people they interviewed were okay with
using this service, with about 93% of them saying they would be interested. Only 37 people out of all
respondents said they would not want the service, even if it was free. The study also estimated that on
average, people would be willing to pay about $17.75 (which is around 40.00 Brazilian Reals) for the CMM
service.
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What do the results of the study mean?: The study suggests that a lot of people are open to using the
CMM service and are willing to pay for it. These findings could help health authorities in Brazil decide
how to offer and price this service to benefit more people.

Tweetable abstract: Study examines willingness to pay for comprehensive medication management
(CMM) services in Brazil, with findings that may assist healthcare administrators and insurers in
implementing and pricing CMM services.

First draft submitted: 2 August 2023; Accepted for publication: 18 January 2024; Published online:
8 February 2024

Keywords: comprehensive medication management • economic evaluation • medication therapy management
• pharmaceutical care • willingness to pay

Comprehensive medication management (CMM) services are healthcare services that aim to evaluate not only the
patient’s medication list but the individual as a whole, focusing on how each medication is utilized and experienced
by the patient in his daily life. The service’s goal is to guarantee that each medication in use is appropriately
indicated, the most effective and the safest considering all the patient’s medical conditions, and that the patient can
and should use the treatment as recommended [1]. The CMM service follows the theoretical and methodological
framework of pharmaceutical care practice [1,2]. Pharmaceutical care practice provides a rational and standardized
decision-making process that makes the work of clinical pharmacists comprehensive, reproducible and applicable to
any healthcare context [1–3]. Besides the technical part, the framework of pharmaceutical care practice also describes
the philosophy of practice that should be the foundation of the clinical work of the pharmacist, which includes a
patient-centered, holistic and interdisciplinary approach to patient care [2].

In a private consultation, the pharmacist practitioner collects patient information, identifies drug-related prob-
lems, develops care plans to prevent and resolve drug-related problems and follows up with the patient to reach the
best possible health outcomes. This work happens in collaboration with the healthcare team [1,2].

It is important to mention that CMM is the term first utilized in the PCPCC document, in accordance with the
work of Cipolle et al. [2]. Before that, the service that follows the framework of pharmaceutical care practice was
called medication therapy management (MTM). However, it should be highlighted that not all the published work
that uses the term MTM refers to pharmaceutical care practice. However, all the cited studies in this manuscript
that use the term MTM follow the theoretical framework of pharmaceutical care practice.

Many studies around the world and in Brazil have shown positive clinical, economic and humanistic outcomes
of CMM services, which might justify their implementation and expansion in the healthcare system [4–16].

CMM is still not widespread, especially in developing countries like Brazil, despite the aggregate benefits already
known [6–8,10,11,13,14]. Considering its low diffusion, the willingness to pay (WTP) for the service is a factor to be
taken into account in its implementation within the health system. In these countries, the professional acts, for the
most part, in dispensing and control of drug inventory, and the clinical performance still needs to be recognized
and disseminated [11,13,14].

Currently, in Brazil, the CMM service is not incorporated in the list of procedures of the National Agency of
Supplementary Health (ANS) in the scope of health plans [17]. Thus, in situations where it is necessary to define the
price to be charged for a service that is not yet available on the market, it is possible to use the contingent valuation
method to ascertain the monetary value that a consumer would pay for the benefit. In this type of situation, a
hypothetical market situation is developed and questionnaires are used asking individuals the maximum amount
they would pay for the service, thus discovering the WTP. Economists consider contingent valuation to be a method
with a solid theoretical basis and is considered today as the standard method in the process of economic valuation
of environmental and health resources [18–20].

Faced with a scenario in which resources are limited, economic assessments become essential to assist in decision-
making for the sustainability and efficiency of health systems, whether they are public or not. Among these
evaluations, WTP stands out, which aims to estimate the maximum value that an individual is willing to allocate
to a health service or technology that will bring benefits to the individual in a hypothetical scenario [21,22]. The
motivation for the elaboration of this study was to foster the discussion on the offering of CMM in Brazil since
there is a scarcity of production on this topic, bibliography to define the price to be practiced and implementation
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of the service in the country. Thus, this study aimed to estimate the consumer’s WTP for the CMM service in
Brazil through questionnaires prepared using the contingent valuation method.

Methods
Design of study
This is a contingent valuation method used to determine the WTP for CMM services [23]. To determine the anchor
price to be used in the questionnaire, the perspective of users who have health insurance was considered [24]. In
this hypothetical scenario, the CMM service would be available by health insurers, so, as a basis for calculation,
the average price of $31.06 (70.00 BRL) paid by insurers for outpatient medical care in 2017 was used [25,26].
The calculation of the average percentage incidence that the beneficiary would pay in case of using the service was
based on an ANS publication, suggesting that the co-payment charge should not be greater than 40.0% of the
monetary value of the service paid by the health insurance to the health providers [25,26]. Thus, two initial amounts
of $9.32 (21.00 BRL) and $15.53 (35.00 BRL) were established as an additional fee for the CMM service in the
hypothetical scenario created for the questionnaire. The questionnaires with even identifier codes contained the
value of $15.53 (35.00 BRL) and the odd $9.32 (21.00 BRL) (Supplementary Materials). The use of two values
aimed to reduce the impact of the anchor effect caused by bidding game techniques [27].

Study location
The research was conducted in the metropolitan region of Belo Horizonte, the capital of the state of Minas Gerais,
Brazil. According to the demographic census conducted by the Brazilian Institute of Geography and Statistics
(IBGE), the estimated population of Belo Horizonte was approximately 2,521,564 inhabitants and the municipal
human development index (MHDI) was 0.810, whereas in Brazil, in the same reference period, the human
development index (HDI) was 0.726 [28,29]. According to the National Supplementary Health Agency (ANS),
which regulates private health insurance in Brazil, the coverage of private health insurance across the country
in September 2023 includes 50,837,633 beneficiaries. In the state of Minas Gerais, 5,667,165 beneficiaries are
covered, with 1,262,327 based in the metropolitan region of Belo Horizonte [30]. Brazil has a public and private
health system. The private system is paid by companies or individuals, which pay, most of the time, a fixed and
variable part, depending on the use of the services [31].

Respondents answered a questionnaire prepared by the research group according to other studies previously
published [22,32–34]. The interviews were conducted from April to July 2019, by previously trained undergraduate
students of Pharmacy from the Faculty of Pharmacy of the Federal University of Minas Gerais.

Data collection instrument
The methodology for estimating the WTP involved the application of a questionnaire [32,33,35] (Supplementary
Materials) including the presentation to the respondent of all technical and clinical aspects of the CMM service.
Previously, all interviewers were trained to ensure that the interviewees received the same information regardless of
the interviewer. Before starting the data collection of the structured interview, all the interviewees’ doubts about
the research topic were elucidated [21,22,36].

The questionnaire (Supplementary Materials) was divided into six sections [36]. In section I, the questions were
designed in a way to identify what was the participants’ knowledge about the CMM service and if they understood
the functioning of co-payment in a health insurance plan. In section II, there were questions to ascertain whether
the participant understood the context and the information provided. In item III, the questions deal with the
acceptability of including the CMM service through co-payment. If the participant accepted the inclusion of the
service through co-payment (IV.A), the interviewer would proceed with questions consisting of discrete choice, a
bidding game and an open question. If the participant did not accept the service using co-payment (IV.B), the
following questions would ask if the participant would accept the service free of charge and, if the participant did
not accept it, what the reasons are for declining. In item V, the participants were asked whether they would accept
to pay the service for some family member and if so, for which family member. Finally, in part VI, a self-reported
socioeconomic questionnaire was conducted [35].

In section IV, respondents answered a discrete choice question about their WTP of $9.32 (21.00 BRL) or
$15.53 (35.00 BRL) for co-payment in an appointment of the CMM with a healthcare professional. Section
IV.A1 and IV.A2 were questions involving higher or lower amounts compared with $9.32 (21.00 BRL) or $15.53
(35.00 BRL), depending on the WTP for CMM service of section IV.A (Supplementary Materials). At the end of
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item IV.A, respondents answered an open question about the maximum amount associated with their willingness
to pay. All information relevant to the CMM including its objectives, benefits, and functions was included in the
questionnaire.

Sampling & selection criteria
To perform the sample calculation, a margin of error of 5% was considered in a 95% confidence interval in
estimating the percentage of acceptance of the service. Considering the scenario of greatest uncertainty, in which
this percentage would be around 50%, the sample size was calculated as 400 respondents. To participate in the
research, the interviewers approached people on the main circulation routes, markets and fairs in the metropolitan
region of Belo Horizonte. The participation of all individuals in the research was voluntary.

As inclusion criteria for participants in the research, it was necessary to declare to be aged ≥18 years and to have
health insurance. The latter is assumed so that the scenario would be more realistic. The reliability of WTP depends
on how real the situation is for respondents. In line with previous publications, participants who demonstrated a
WTP more than twice the amount of their declared monthly income were excluded from the analysis [21,32,33].

Data analysis
The median of WTP values was estimated only among respondents who declared willing to pay any amount greater
than zero. Thus, respondents who did not accept the inclusion of the service through co-payment were excluded
from the analysis of WTP but continued in the sensitivity analysis to verify the possible variables correlated with
non-acceptance. Median values are generally used in the analysis of WTP to reduce the influence of lower and
higher values obtained during data collection (outliers) [21].

Non-parametric tests (Mann-Whitney or Kruskal-Wallis) were used to compare the median values between
the groups defined by qualitative covariates, considering a significance level of 5%. Scatter plot and Spearman
coefficient were used to analyze the correlation between WTP and quantitative covariates.

Statistical analyses were performed using Microsoft Excel 2016 and R softwares. All monetary values were
adjusted according to the PPP of Brazil’s index determined by the World Bank in 2019 [37], which was 2.253 local
currency unit (LCU) per international dollar [38]

Results
Characteristics of the population
The study was carried out with 563 individuals, aged between 18 and 84 years, who agreed to answer the
questionnaire. The average age of the interviewees was 40 years (SD = 17), 54.9% were women, 62.5% were
employed at the time of the interview, 46.9% had completed high school, and 51.3% had a corporate health plan
(Table 1).

Willingness to pay for comprehensive medication management
Of the 563 respondents, 371 (65.9%) were eligible for the analysis of WTP. They would accept the CMM service
through co-payment whereas 192 were not included in the WTP analysis because they were not willing to pay
for the service. Respondents who accepted the service through co-payment were aged between 18 and 84 years
(mean = 39, SD = 16), 198 (53.4%) were women, 171 (46.1%) had completed high school, 246 (66.3%) were
employed and 195 (52.6%) had a corporate health plan, and 278 (74.9%) received more than twice the minimum
wage.

Using the discrete choice technique, it was found that 314 (84.6%) WTP $12.43 (28.00 BRL) for the CMM
service. In the bidding game, the interviewees were WTP from $0.29 (0.66 BRL) to $497.02 (1,120.00 BRL). In
the open question, it was demonstrated that the value associated with WTP for the CMM service ranged from
$0.29 (0.66 BRL) to $221.88 (500.00 BRL), thus presenting a median of $17.75 (Figure 1). Survey participants
reported paying an additional fee (co-payment) for medical consultation in their health plan, mostly between $8.88
(20.00 BRL) and $15.98 (36.00 BRL), in which $14.64 (33.00 BRL) was the average rate disbursed.

There was statistical significance when comparing the amount paid for CMM service of those “working” with
“not working” (p = 0.0087) and those “not working” with “retired” (p = 0.0211). The amount of co-participation
paid by the respondents in a medical consultation compared with the maximum amount they would be WTP for
CMM service has a positive linear relationship between the variables (Spearman’s coefficient s = 0.3614; p = 0.0002)
(Figure 2).
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BRL: Brazilian real
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Figure 2. Scatter plot of additional fee versus maximum fee paid by Brazilian consumers for the comprehensive
medication management services in a private health context.
BRL: Brazilian real; CMM: Comprehensive medication management.

10.57264/cer-2023-0127
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Table 1. Characteristics of the respondents (n = 563).
Variable n %

Age in years, mean (SD) 40 (17)

Sex

Male 251 44.6

Female 309 54.9

Not answered 3 0.5

Education level

Had never attended school 6 1.1

Completed primary education 56 9.9

Completed high school 264 46.9

Completed bachelor’s degree 148 26.3

Completed postgraduate degree 88 15.6

Not answered 1 0.2

Employment status

Employee 350 62.2

Not working 139 24.7

Retired 71 12.6

Not answered 3 0.5

Health insurance type of plan

Employer-sponsored health insurance 289 51.3

Individual health insurance 241 42.8

Not answered 33 5.9

Family income (number of minimal wages)†

≤1 168 29.8

�1 to ≤2 168 29.8

�2 to ≤3 54 9.6

�3 to ≤5 56 9.9

�5 to ≤10 42 7.5

�10 to ≤20 11 2.0

Not answered 64 11.4

Noncommunicable diseases

Yes 164 29.1

No 388 68.9

Not answered 11 2.0

†Brazilian minimum wage in 2019: $442.88 (998.00 BRL).
SD: Standard deviation.

The age of the interviewees correlates with the variable of the maximum amount they would pay for the service,
showing a negative linear relationship between the variables (Spearman coefficient s = -0.206, p = 0.0001) (Figure 3).

There are possible values that can be considered outliers about the amount of WTP for the CMM service, as
these values compromise a large part of the interviewees’ per capita income. Furthermore, the data is asymmetric,
with the majority of people compromising low values of per capita income. The average percentage that individuals
are willing to commit to their income is 4.8%. Most individuals compromise values between 1.0% and 6.5%, but
some individuals are willing to compromise values close to 0.1% or very high values reaching 80.0% (Figure 4).

There was a statistical difference in the median between the amount willing to pay for CMM service and the
per capita income of different age groups (p = 0.0011). The other variables and their respective p values were:
“elementary school” with “high school” (p = 0.0001); “higher education” with “high school” (p < 0.001); types
of occupation (p = 0.0026); “works” with “does not work” (p = 0.0016) and “does not work” with “retired”
(p = 0.0052). Men are willing to commit from 0.093 to 40.0% of their per capita income, while women are willing
to commit from 0.1 to 80.0%. Most male individuals chose to allocate from 1.0 to 6.0% of income to the additional
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Figure 3. Dispersion graph of the age of Brazilian consumers of private health services who would accept the
comprehensive medication management service versus the maximum amount they would pay for services.
BRL: Brazilian real; CMM: Comprehensive medication management.
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fee for therapy, whereas female individuals chose to allocate from 1.4 to 7.0%. The median of the commitment to
income impairment related to CMM service between women and men is significantly different (p = 0.0074).

Acceptability of the comprehensive medication management service through co-payment
Of the 563 participants who answered the questionnaire, 370 (65.9%) would accept the service through co-
payment and 192 (34.1%) would not accept the service through co-payment. Statistical tests were carried out to
verify the probability of acceptance or not of the CMM service and there were statistically significant differences
between educational levels (elementary school, high school and higher education) regarding the acceptance of the
co-payment of therapy (p = 0.0073), occupations (working, not working and retired) in relation to the acceptance
of the co-payment management of drug therapy (p = 0.0086), and participants who believe that the pharmacist is
responsible for the service with respondents who think that another professional is responsible for providing the
service (p = 0.0217).

Additionally, from the 192 (34.1%) respondents would not accept the service through co-payment 155 (80.7%)
would accept the service if it had no cost. However, 37 (19.3%) would not accept it even if there was no cost
and the main reasons for non-acceptance include not seeing the service’s usefulness (40.5%), preference to be
accompanied by the doctor (29.7%), not believing that someone would do it free of charge (2.7%), lack of time
for other consultations (2.7%), not using medication (2.7%), would only use it in extreme cases (2.7%), do not see
a need in the service (2.7%), and for other reasons (16.2%). Comparing the 155 respondents who would accept
the service for free versus the 32 who don’t, were found differences in proportions between the different age groups
(p = 0.0030), levels of education (elementary school, high school, and complete higher education) (p = 0.0242),
types of occupation (working, not working and retiring) (p = 0.0001) and whether or not they have family members
with chronic illness (p = 0.0080).

Discussion
To our knowledge, this is the first Brazilian study that evaluates the acceptability, sociodemographic predictors, and
the WTP users of private health plans for CMM service. This data is essential for managers and administrators of
hospitals and health insurers due to the importance that this type of service has, not only because of the benefits
in the quality of life of the patients who use it but also in the financial advantages for hospitals, health plans and
for patients [39]. With the reduction of problems related to medication use, faced in other studies, is possible to
have a decrease in the number and length of hospital stays [39] – which is an important hospital problem due to the
reduced number of hospital beds [40].

The study estimated the WTP of Brazilian consumers by the CMM service to foster the discussion about
CMM in Brazil. There are still no studies published from the perspective of the Brazilian population to compare
the results obtained by this study regarding the willingness of Brazilian individuals to use, for a fee, the CMM
service performed by health professionals. However, in line with previous studies [41], the results of this research
demonstrate that most participants are willing to pay for CMM services.

Most participants (65.9%) eligible for WTP analysis were willing to pay for the CMM service. The median value
of $17.75 (40.00 BRL) that the participants were willing to pay is promising and higher than the estimate reported
by another study from Jordan ($3.95), an upper middle-income country like Brazil [41,42], but less than the median
value estimated in a study conducted in high-income countries [43,44]. These differences in the median values that
the population is willing to pay for CMM service may reflect the greater economic power of the population and/or
demonstrate that the participant’s understanding of the benefits that these services can bring, for example, a greater
understanding of treatments, greater knowledge about the medications used and, consequently, greater adherence
to medications and improved quality of life directly impacts the WTP for these services [45,46].

Undoubtedly, many factors can influence the participants’ WTP. This study demonstrated that women compared
with men are willing to commit different percentages of their income for the CMM service (p = 0.0074). This can
be justified by the fact that women use health services more and are associated with higher charges than men [47].
Age also proved to be an important factor, given that the higher the age of the interviewees, the lower the maximum
amount paid for the service (p = 0.0001). Thus, more studies may be needed to investigate the factors associated
with lower WTP in older people. Education is another variable that affected the maximum amount paid since the
participants with higher education have a greater willingness to accept the CMM service (p = 0.0073). In contrast,
a study that evaluated the acceptability of the CMM service in USA found that individuals with higher education
had a lower rate of acceptability of the service [12]. Such results should be explored in future research, as the social
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and economic differences between countries may influence the largest WTP found in the present research. The
results also demonstrated that the per capita income of the different age groups (p = 0.0011) influenced WTP,
which is not surprising since it is expected that individuals who have a higher family income are more willing to
commit a higher value for service than those with less purchasing power. Additionally, if per capita income is a
factor influencing WTP, a more even distribution of purchasing power in a country like Brazil might impact the
accessibility and acceptance of CMM services. If the price is not attractive to the majority of the population, the
service could become highly segmented.

Among the people who would pay for the service, the median value of $17.75 (40.00 BRL) paid for CMM service
is above the average value of $14.64 (33.00 BRL) that participants already pay as an additional fee (co-payment)
for a medical consultation at their health plan. It was found that the higher the amount of co-payment paid by
respondents in a medical consultation, the higher the maximum amount they would be willing to pay for the
CMM service (p = 0.0002). This can be justified by the anchor effect, in which users who are exposed to higher
prices of co-participation tend to pay higher amounts at this rate. In addition, as the CMM service is implemented
and users learn more about the benefits of the service and the risks arising from problems related to medication
use, the WTP for these users could increase.

Although approximately 34% of respondents would not pay for the service, most of them (80.7%) would use
the service if it was offered free of charge. However, 19.3% would not accept the service even if it was free. These
non-acceptance results are crucial to exploring ways to improve understanding and discussions about the CMM
service. In a study conducted by Schumacher et al. [48]. it was demonstrated that previous experience with the
CMM service increases the likelihood of using the service again. Therefore, action by health insurers to implement
a limited number of free CMM consultations would possibly have a positive impact on adherence to the service,
thus generating a new perception of value among users who are not interested in initially paying for the service.

As previously reported, a semi-Markov [49] model showed that CMM service is cost-effective in managing
hypertension from the perspective of the US payer. Furthermore, it is estimated that the implementation of CMM
will result in cost savings by reducing expenses resulting from non-optimized pharmacotherapy and there will be
resolution of drug therapy problems, which can bring better therapeutic results to the patient due to the high-quality
care process CMM services can offer [50]. Therefore, the WTP found in the present study can contribute to setting
the price of the service by health insurers, aiming to foster the performance of health professionals in the provision
of CMM services, and can contribute to possible economic modeling, aiming to assess the cost–effectiveness of the
service.

Limitations & strengths
The main limitations of the work are inherent to the WTP methodology. One of these limitations is related to
the anchor effect, which despite the attempt to minimize it using two initial values, can still have effects on the
estimate of WTP. Another limitation is related to the likely overestimation of respondents when declaring WTP
in declared preference surveys compared with the results of revealed preference surveys (real-world situations).
This overestimation is recognized by some authors as budget constraint bias, in which, when considering the same
intervention about other options, there is a different WTP than that found when evaluating a product or service
in isolation [51].

In this study, the distribution of income from the respondents in the metropolitan region of Belo Horizonte
ranges differ from the results presented by the IBGE, whose data indicates that the highest proportion of people
who have health insurance are in the income range of more than five minimum wages, with the highest proportion
of people with health insurance was in the income range of less than one minimum wage up to two minimum
wages [52]. Therefore, the WTP may be underestimated, due to the predominance of a lower income range than
the Brazilian population and this study may vary if applied to other scenarios in Brazil. However, this study
demonstrates high methodological rigor, employing robust statistical analyses and featuring a substantial sample
size of 563 individuals. The cross-sectional survey, with detailed demographic information, enhances analytical
depth, ensuring reliability and validity in understanding acceptability and willingness to pay for CMM services
among private health service users in Brazil.

Conclusion
Most participants were willing to accept and pay the median value of $17.75 (40.00 BRL) for the CMM service.
The WTP varies in age, educational level, occupation, sex, and amount of co-participation paid by the respondents
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to a health insurance. Given the clinical and economic benefits that the service has presented over time, there is a
need to consider expanding its use, so that more individuals could benefit. While our study underscores current
acceptance and willingness to pay among insured individuals, future research is crucial to assess CMM’s real-world
impact on long-term patient well-being, healthcare utilization and economic outcomes. This unprecedented study
can guide decision-makers in implementing and pricing CMM services effectively.

Summary points

• The study examines the willingness to pay (WTP) for Comprehensive Medication Management (CMM) services in
Brazil.

• The majority of participants (65.9%) were willing to pay for CMM, with a median WTP of $17.75 (40.00 BRL).
• Factors influencing WTP included age, education level, occupation, sex and the amount of co-payment for

medical consultations.
• The findings can assist healthcare administrators and insurers in implementing and pricing CMM services.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at: https://bpl-prod.literatumonline.

com/doi/10.57264/cer-2023-0127
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33. Muniz Júnior RL, Godói IP, Reis EA et al. Consumer willingness to pay for a hypothetical Zika vaccine in Brazil and the implications.
Expert Rev. Pharmacoecon. Outcomes Res. 19(4), 473–482 (2019).
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