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ABSTRACT: Objective: To evaluate non-adherence to pharmacotherapy for chronic diseases and to investigate
the existence of socioeconomic inequalities related to this outcome in Brazil. Methods: This was a cross-sectional
study based on data from the National Survey on Access, Use and Promotion of the Rational Use of Medicines
(PNAUM). The study population corresponded to individuals aged 18 years or older with a medical diagnosis
of at least one chronic disease and an indication for pharmacological treatment. The dependent variable was
non-adherence to chronic disease pharmacotherapy measured by less than 80% adherence to drug therapy.
Socioeconomic inequality related to non-adherence was assessed by absolute (SII) and relative (RII) inequality
indices, calculated by logistic regression analyses. Results: The prevalence of non-adherence to pharmacotherapy
in Brazil was 20.2%, ranging from 17.0 to 27.8% between regions. Furthermore, this study revealed absolute
and relative socioeconomic inequalities in non-adherence to pharmacotherapy of chronic diseases in Brazil
(SII = -7.4; RII = 0.69) and the Northeast (SII = -14.0; RII = 0.59) and Center West (SII = -20.8; RII = 0.38) regions.
The probability of non-adherence to pharmacotherapy in Brazil was higher among individuals with worse
socioeconomic status. Conclusion: The findings of the present study indicate the need for the restructuring and
strengthening of public policies aimed at reducing socioeconomic inequalities, in order to promote equity in
adherence to the pharmacotherapy associated with chronic diseases.
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RESUMO: Objetivos: Avaliar a não adesão à farmacoterapia de doenças crônicas e investigar a existência de
desigualdades socioeconômicas relacionadas a esse desfecho no Brasil. Métodos: Estudo realizado com base em
dados da Pesquisa Nacional sobre Acesso, Utilização e Promoção do Uso Racional de Medicamentos (PNAUM),
de 2014. A população de estudo correspondeu a indivíduos com 18 anos ou mais, com diagnóstico médico de pelo
menos uma doença crônica e com indicação de tratamento farmacológico. A variável dependente foi a não adesão à
farmacoterapia de doenças crônicas, mensurada pela adesão menor que 80% à terapia medicamentosa. Avaliou-se a
desigualdade socioeconômica relacionada a não adesão pelos índices absoluto (SII) e relativo (RII) de desigualdade,
calculados por análise de regressão logística. Resultados: A prevalência de não adesão à farmacoterapia no Brasil foi
de 20,2%, variando de 17 a 27,8% entre as regiões. Além disso, esse estudo revelou desigualdades socioeconômicas
absoluta e relativa na não adesão à farmacoterapia de doenças crônicas no Brasil (SII = -7,4; RII = 0,69) e nas
regiões Nordeste (SII = -14; RII = 0,59) e Centro-Oeste (SII = -20,8; RII = 0,38). A probabilidade de não adesão à
farmacoterapia, no Brasil, é maior entre os indivíduos de pior condição socioeconômica. Conclusão: Os achados
do presente estudo apontam a necessidade de reestruturação e fortalecimento das políticas públicas voltadas à
redução das desigualdades socioeconômicas em prol da promoção da equidade na adesão à farmacoterapia de
doenças crônicas.
Palavras-chave: Adesão à medicação. Doenças crônicas. Fatores socioeconômicos. Epidemiologia.

INTRODUCTION
Chronic diseases are the leading cause of death worldwide and represent one of the challenges of the 21st century, particularly in low and middle income countries1. In 2016, noncommunicable diseases were responsible for 41 of the 57 million deaths in the world2. In that same
year, in Brazil, these diseases were responsible for 76% of deaths. Thus, chronic non-communicable diseases are the target of several prevention and treatment actions3 Pharmacotherapy
has been used to control the disease and improve patients’ quality of life4. As such, a challenge for the success of pharmacotherapy is adherence to the recommended treatment5.
Adherence can be defined as the extent to which a person’s behavior – taking medication, following a diet or making lifestyle changes – corresponds to the recommendations
in accordance with a health professional6. It is essential to the efficacy of all pharmacological therapies, but it is particularly critical in cases of chronic disease7. Non-adherence to
pharmacotherapy leads to poor clinical results and increases healthcare costs, compromising the effectiveness of treatment6. According to the World Health Organization, the prevalence of non-adherence to pharmacotherapy is so alarming that the implementation of
improvements in adherence to existing treatments may result in more health benefits than
the development of new treatments6.
Rates of adherence to pharmacotherapy are generally lower among patients with chronic
conditions compared to those with acute conditions8,9, and are affected by an individual’s
socioeconomic status. Poverty, education and medication costs are among the socioeconomic factors associated with adherence to therapy6. Some national and international studies
2
REV BRAS EPIDEMIOL 2020; 23: E200080

An evaluation of non-adherence to pharmacotherapy for chronic diseases and socioeconomic inequalities in Brazil

indicate a higher probability of adherence to chronic disease pharmacotherapy among people
with higher income10-12 and education levels13,14, revealing inequalities between population
subgroups. However, the investigation of inequalities in research related to non-adherence
to pharmacotherapy is not common.
In Brazil, there is a lack of evidence regarding the magnitude of inequality in adherence
to pharmacotherapy in relation to an individual’s socioeconomic condition. The monitoring
of socioeconomic inequalities in health over time is essential for the improvement of public
policies aimed at reducing them15. As such, the data from the National Survey on Access, Use
and Promotion of the Rational Use of Medicines (Pesquisa Nacional sobre Acesso, Utilização
e Promoção do Uso Racional de Medicamentos – PNAUM) of 2014 — the first and most recent
population-based household survey carried out in Brazil with the objective of evaluating
access and rational use of medicines — allow for the investigation of inequalities in adherence to pharmacotherapy in order to build a first picture, which can be followed over time,
with the continuation of PNAUM. Thus, the present study aimed to assess non-adherence
to chronic disease pharmacotherapy in Brazil and to investigate the existence of socioeconomic inequalities related to this outcome.

METHOD
A study was carried out based on PNAUM data. The PNAUM sample was designed to
be representative of the Brazilian population as a whole and of its regions. The research
used a complex sampling plan in three stages of selection: municipalities, census tracts, and
households16. Data were collected through individual interviews, with the application of
questionnaires, in private households in urban areas of Brazil, with the inclusion of individuals aged 15 years or older. More details on sampling and data collection can be found
in a methodological article by PNAUM16.
In the present article, the study population consisted of adult individuals (18 years or
older) interviewed at PNAUM, who had a medical diagnosis of at least one chronic disease
and were recommended pharmacotherapy. Of the total of 33,450 individuals, 11,444 met
the aforementioned inclusion criteria. Of these, 11,307 (99%) presented complete information for all study variables. The distribution by region generated a sample of 2,348 individuals for the North Region, 2,444 for the Northeast Region, 2,403 for the Southeast Region,
2,336 for the South Region and 1,776 for the Center West Region.

DEPENDENT VARIABLE
The dependent variable was non-adherence to pharmacotherapy for the treatment of the
following chronic self-reported diseases: hypertension, diabetes, heart disease, high cholesterol,
stroke, chronic lung disease, depression, and arthritis or rheumatism. The presence of each
3
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disease, as well as the indication of pharmacological treatment, were detected, respectively, by
the following questions: “Has any doctor ever told you that you have (name of the disease)?”;
“Do you have a medical recommendation to use any medicine for (name of the disease)?”.
Individuals without a medical diagnosis or medication recommendation for the treatment of
the disease were excluded. For individuals who answered “yes” to the above questions, adherence to pharmacotherapy was assessed by the question: “Are you taking any of these medicines?” Participants who answered “no” to this question were considered non-adherent. For the
participants who answered “yes”, the drugs used were listed and the following questions were
asked: “In the past 30 days, have you been without any of the prescription drugs for some time?”
Among the individuals who said they had not been without any medication in the last
30 days, they were asked: “Is there any medicine that you should have been using, for the
last 30 days, for (name of the disease), and aren’t?”. Participants who answered “no” adhered
to the treatment of the disease in question, and those who answered “yes” did not adhere.
Among the individuals who said they had not been without any medication in the last
30 days, they were asked: Which one(s)? And “For how long?”. Adherents were considered
to be those individuals who reported having taken at least 80% of the dose prescribed for
the treatment of the disease17-20, asked by the following question: “Is there any medicine
that you should have been using, for the last 30 days, for (name of the disease), and aren’t?”.
Participants who answered “no” adhered to the treatment of the disease in question, and
those who answered “yes” did not adhere.
These questions were asked individually, for each of the self-reported diseases. Thereafter,
the measure of adherence to pharmacotherapy in this study was represented by the question: “Did the individual adhere to drug treatment for all of the diseases?”. Adherence to
pharmacotherapy corresponded to individuals who adhered to the treatment of all the diseases, that is, those who reported having taken at least 80% of the doses indicated for all
prescribed drugs. The same cutoff point was used for all diseases, in order to guarantee the
same parameter for the measurement of adherence to pharmacotherapy. The value of 80%
of the doses was calculated based on use in the last 30 days. The presence of classification
as “non-adherence” at any stage of the flowchart classifies the individual as non-adherent
to pharmacotherapy. The definition of individuals who adhered and who did not adhere
to pharmacotherapy for chronic self-reported diseases is shown schematically in Figure 1.

INDEPENDENT VARIABLES
The independent variable corresponded to the measure of socioeconomic classification
represented by the categories of socioeconomic strata, according to the Socioeconomic
Classification Criterion Brazil21, whose classification was based on a points system for the following categories: A1; A2; B1; B2; C1; C2; D; E. In this study, the variable was recategorized
into A /B; C; D; E, grouping individuals from strata A1, A2, B1 and B2 in A/B and individuals from strata C1 and C2 in C. The other categories remained unchanged. This measure
4
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Figure 1. Flowchart to define the variable adherence to pharmacotherapy.
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estimates the purchasing power of urban people and families, taking into account possession
of goods and education of the head of the family21. The other covariables included to adjust
the model were: sex, age and number of diseases with an indication for pharmacotherapy.

STATISTICAL ANALYSIS
Initially, a descriptive population analysis was carried out. Then, the distribution of
non-adherence to pharmacotherapy in relation to the categories of socioeconomic strata for
Brazil and each of its regions was examined, which was presented using the Equiplot graph.
Socioeconomic inequality related to non-adherence to pharmacotherapy was evaluated
based on two complex measures of inequality: the absolute index of inequality (SII) and the
relative index of inequality (RII). These indices were obtained based on regression analysis
of the measure of non-adherence on the scores of relative socioeconomic position, achieved
based on the measure of socioeconomic position (Criterion Brazil), taking into account the
entire distribution of socioeconomic position22. The relative position score was obtained
by ordering the sample from low to high, from individuals with lower purchasing power
to those with higher purchasing power. Each economic classification group was assigned a
value that corresponds to the midpoint of the cumulative measure distribution. Thus, individuals were classified from 0 to 1 according to socioeconomic position, with “0” representing the group with the lowest purchasing power and “1” representing the group with the
highest purchasing power. The SII corresponds to the absolute difference in the probability
of non-adherence to pharmacotherapy between individuals of greater and lesser socioeconomic status23. In the absence of inequality, SII receives a value of zero22. Negative values
mean that the probability of non-adherence is more prevalent in the subgroup of the worst
socioeconomic condition23. The RII is the ratio between the probabilities of non-adherence
among individuals of higher and lower socioeconomic status. In the absence of inequality, RII
has a value of one. This index only allows for positive values, with those less than one (<1),
indicating the concentration of this indicator among those with the worst socioeconomic
status22. The indices were estimated by logistic regression models adjusted for age, sex and
number of diseases with indication for pharmacotherapy, stratified for Brazil and its regions.
Statistical analyzes were performed using the Stata 14.0 program (Stata Corporation,
College Station, TX, United States), using the command svy, which considers the complex
structure of the sample, including the allocation of sample weights and the design effect.

ETHICAL CONSIDERATIONS
PNAUM was approved by the National Research Ethics Committee of the National
Health Council, through Report nº 398.131/2013. The database used is available on the
website of the study24.
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RESULTS
The sample consisted mostly of women, people over the age of 40 and individuals
belonging to socioeconomic stratum C (Table 1). In total, 11,307 individuals were observed.
The prevalence of non-adherence to pharmacotherapy in Brazil was 20.2% and, for the
Northeast, North, Center West, Southeast and South regions, it was 27.8, 24.2, 21.5, 17.5
and 17%, respectively, with statistically significant differences (Table 2).
Figure 2 shows the distribution of the prevalence of non-adherence, for Brazil and
regions, by categories of socioeconomic classification. In this graph, the socioeconomic
stratum ranges from 1 to 4, corresponding to people with lower to higher purchasing
power. A greater inequality gradient was observed in the North, Northeast and Center-West
Table 1. Description of the sample for Brazil, National Survey on Access, Use and Promotion of
the Rational Use of Medicines (PNAUM), 2014.
Variable

N

% (95%CI)*

Female

7,592

64.5 (63.2 – 65.9)

Male

3,715

35.5 (34.1 – 36.8)

18–39

1,033

14.5 (13.1 – 16.1)

40–59

4,159

42.4 (40.8 – 44.0)

60 or more

6,115

43.1 (41.3 – 44.9)

A/B

2,334

24.1 (21.7 – 26.6)

C

6,375

54.4 52.5 – 56.4)

D

2,141

16.9 (15.2 – 18.8)

E

457

4.6 (3.9 – 5.3)

North

2,348

4.6 (3.6 – 5.9)

Northeast

2,444

21.2 (17.3 – 25.8)

Southeast

2,403

51.7 (45.8 – 57.6)

South

2,336

14.9 (12.0 – 18.4)

Center West

1,776

7.5 (5.9 – 9.6)

Number of diseases (average)

11,307

1.6 (1.6 – 1.6)

Sex

Age

Socioeconomic classification

Region

*N = 11,307; 95%CI: 95% confidence interval.
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Table 2. Prevalence of non-adherence to pharmacotherapy. Brazil and regions, National Survey
on Access, Use and Promotion of the Rational Use of Medicines (PNAUM), 2014.
Non-adherence*
Brazil (n = 11,307)

20.2 (18.6; 22.0)

North (n = 2,348)

24.2 (19.8; 29.3)

Northeast (n = 2,444)

27.8 (24.8; 31.0)

Southeast (n = 2,403)

17.5 (14.9; 20.4)

South (n = 2,336)

17.0 (14.6; 19.6)

Center West (n = 1,776)

21.5 (18.9; 24.9)

*χ test with Rao-Scott correction. Significant difference between Brazilian regions and non-adherence to
pharmacotherapy; p <0.001.
2
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*Source: Brazilian Association of Research Companies (Associação Brasileira de Empresas de Pesquisa- ABEP)21.

Figure 2. Distribution of non-adherence to pharmacotherapy in relation to the socioeconomic
classification categories*. Brazil and regions. National Survey on Access, Use and Promotion of
the Rational Use of Medicines (PNAUM), 2014.
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regions, which is the only one with statistical significance. The probability of non-adherence to pharmacotherapy for the largest category of socioeconomic strata between regions
was 23% (16.7; 30.8%) for the North Region, 22.2% (16; 29.8%) for the Northeast Region,
19.3% (14.6; 25.1%) for the Southeast Region, 15% (11.4; 19.5%) for the South Region and
16.5% (12.4; 21.7%) for the Center West Region. Higher prevalences of non-adherence to
pharmacotherapy were observed among regions in individuals of the lowest category of
socioeconomic stratum, with 35.6% (24; 49.2%) for the North Region, 33.5% (20.4; 39.7%)
for the Northeast Region, 20.3% (13; 30.4%) for the Southeast Region, 16.9% (8.3; 31; 3%)
for the South Region and 37.9% (22.5; 56.3%) for the Center West Region.
Table 3 shows the magnitude of the adjusted absolute (SII) and relative (RII) socioeconomic inequalities, related to non-adherence to pharmacotherapy, which were significant
for Brazil [SII = -7.4 (95% confidence interval - 95%CI % -12.9; -1.8); RII = 0.69 (95%CI 0.50;
0.89)]. As for the regions that showed significant results, absolute inequalities were observed
for the Northeast and Center West regions [Northeast: SII = -14 (95%CI -25.2; -2.9); Center
West: SII = -20.8 (95%CI -30.5; -11.1)]. Relative inequalities were identified in the Northeast,
South and Center West regions [Northeast: RII = 0.59 (95%CI 0.35; 0.84); South: RII = 0.67
(95%CI 0.35; 0.99); Center West: RII = 0.38 (95%CI 0.20; 0.56)].

DISCUSSION
The present study estimated the prevalence of non-adherence to chronic disease pharmacotherapy in the Brazilian population and quantified the magnitude of socioeconomic
inequalities related to this outcome, demonstrating that the prevalence of non-adherence is
unevenly distributed across socioeconomic strata and between geographic Brazilian regions.

Table 3. Coefficient of absolute (slope inequality index – SII) and relative (relative inequality index –
RII) inequality of non-adherence to pharmacotherapy. Brazil and regions. National Survey on
Access, Use and Promotion of the Rational Use of Medicines (PNAUM), 2014.
SII (%)

RII

Crude (95%CI)

Adjusted* (95%CI)

Crude (95%CI)

Adjusted* (95%CI)

Brazil (n = 11,307)

-6.3 (-12.5; -0.0)

-7.4 (-12.9; -1.8)

0.73 (0.50; 0.96)

0.69 (0.50; 0.89)

North (n = 2,348)

-4.3 (-13.9; 5.3)

-7.5 (-16.9; 1.9)

0.84 (0.50; 1.17)

0.73 (0.45; 1.01)

0.57 (0.30; 0.83)

0.59 (0.35; 0.84)

Northeast (n = 2,444)

-15.4 (-28.1; -2.7) -14.0 (-25.2; -2.9)

Southeast (n = 2,403)

4.4 (-4.8; 13.6)

2.4 (-5.6; 10.5)

1.29 (0.62; 1.96)

1.15 (0.62; 1.67)

South (n = 2,336)

-6.8 (-14.8; 1.2)

-6.8 (-14.9; 1.3)

0.67 (0.35; 0.99)

0.67 (0.35; 0.99)

-19.0 (-28.9; -9.1) -20.8 (-30.5; -11.1) 0.42 (0.22; 0.61)

0.38 (0.20; 0.56)

Center West (n = 1,776)

*Index adjusted for age, sex and number of diseases with indication for pharmacological treatment; 95%CI: 95%
confidence interval.
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The likelihood of non-adherence to pharmacotherapy in Brazil was higher among individuals
with lower socioeconomic status. Inequalities were not found in all regions of the country.
The prevalence of non-adherence to pharmacotherapy of 20.2% (95%CI 18.6; 22) found
for Brazil was similar to the result observed in a systematic review of international studies
on this subject over a span of 50 years25. Previous national studies have shown prevalence of
non-adherence to pharmacotherapy ranging from 33 to 63.5%14,26-29. Despite the distinction
between study populations and analysis methodologies, which requires caution when comparing these results, such studies show relevant rates of non-adherence to pharmacotherapy.
The significant differences observed for the prevalence of non-adherence to pharmacotherapy between Brazilian regions denote the regional inequalities existing in the country.
The highest non-adherence rates found for the Northeast, North and Center West regions
are in line with what was observed by other authors14,16 and can be explained by the fact
that, in these areas, there is less use and access to health services,30-32, and lower proportions
of access to medicines33 compared to other regions.
The findings of the present investigation revealed greater probabilities of non-adherence
to chronic disease pharmacotherapy among individuals with the worst socioeconomic conditions. The absolute and relative inequality rates were significant for Brazil, as a whole, and
for the Northeast and Center West regions, highlighting the importance of investigating the
particularities of each Brazilian region. In general, research has pointed out inequalities in
adherence to pharmacotherapy between Brazilian regions12,14, however the magnitude of
intra-regional inequalities has not been explored.
When comparing the results of this work with those of others that investigated inequalities in adherence to pharmacotherapy regardless of a measure of inequality synthesis, it is
observed that, in the research by Napolitano et al.13, held in Italy, adherence to chronic disease pharmacotherapy was significantly higher among patients with a higher level of education when compared to patients with less education. Similarly, in Brazil, low adherence
to pharmacotherapy for chronic diseases was greater among individuals with less education14, however studies that evaluated specific chronic diseases showed divergent results.
For example, in Sweden, there was no association between income and adherence to statin
therapy, but adherence was lower among patients with a university education compared to
those with only a primary education34. A systematic review by Pasma et al.35 did not find
conclusive results on the influence of socioeconomic status on adherence to the pharmacotherapy of inflammatory arthritis. The inconsistency in the associations was also verified
in a systematic review related to non-adherence to medications for the treatment of arterial
hypertension, which points to the need for further research with the use of different measures of socioeconomic position36. Most of the studies included in the systematic review
found that the higher socioeconomic level reduced the estimated risk of non-adherence,
but there were studies that demonstrated the opposite effect or lack of this association36.
The inequality in non-adherence to chronic disease pharmacotherapy based on socioeconomic differences can be explained by different measures. In this study, a measure of
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socioeconomic classification was adopted, which adds two important measures: education
and possession of household goods21.
Education is a strong determinant of employment and income, which reflects the individual’s material and intellectual resources37 and contributes to the more frequent use of
health services38. Still, people with better education levels are less prone to difficulties in
interpreting health information that are identified as predictors of non-adherence to pharmacotherapy39. In the same perspective, Chehuen Neto et al.40 highlighted that lower levels
of education lead to less knowledge about the disease and reduce the ability to understand
medical instructions, which affects adherence to pharmacotherapy, as it interferes with the
understanding of the need for the medication and the correct way to use it. The asset ownership measure includes information on a variety of durable assets, household characteristics and access to basic services. It emerged as an attempt to facilitate the measurement of
family well-being in household surveys in low- and middle-income countries, considering
the hypothesis that this set of variables can be used as a general indicator of material living standards41.
Given the above, the free distribution of medicines for the treatment of chronic diseases
by the Public Health System (Sistema Único de Saúde - SUS) is essential to reduce inequalities,
as it represents the only way low-income families can access those supplies42,43. In addition,
the creation of the Brazilian Popular Pharmacy Program Programa Farmácia Popular do Brasil
(PFPB) has been important because it is another way to access essential medicines44. Both
forms of dispensation reduce the financial barriers related to this access. However, expanding them without considering the obstacles related to education can increase inequalities,
as proposed by the inverse equity principle45. Thus, new public health interventions would
initially be incorporated by individuals with better socioeconomic conditions, until they
were incorporated by those with worse conditions45. As such, the availability of the drug
without adequate pharmaceutical assistance – which is based on care and includes the promotion of proper use and pharmacotherapeutic accompaniment, characteristics that are
not always identified in the PFPB46 and in the pharmacies of public health services47 – does
not contribute effectively to reducing inequalities in adherence.
Despite the advances made since the implementation of the pharmaceutical assistance
policy and the development of different programs to expand access, they are still inadequate.
Recently, it was found that the medicine supply from the primary health care units in the
country was compromised due to the lack of supplies because of infrastructure problems
in the dispensing units and deficiencies in supply logistics48. In addition, considering the
current political and economic situation and the relevance of public funding for the free
provision of medicines, there is a concern with the widening of inequalities, in view of the
fiscal adjustment measures recently implemented49. Access to medications that is not free
may lead to a compromise in family income50 or favor non-adherence to treatment, due to
the inability to purchase through direct payment29.
The strong points of this study include its use of a representative sample of the Brazilian
population. In addition, the measurement of the magnitude of inequality using complex
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measures will serve as a parameter for direct comparison of the results of future studies.
As limitations, it must be considered that complex measures of inequalities are affected by
the prevalence of the analyzed event23. In addition, the adoption of self-reporting as a measure of adherence is susceptible to overestimation, due to the risk of false positive due to
memory problems51, but which can be mitigated by the use of a short recall period. It is
worth mentioning that the assessment of the need to use the medication was based on
self-report, and there may be bias regarding the real indication of the pharmacotherapy.
In addition, the Criterion Brazil has the limitation of having been developed for the classification of populations living in urban areas21.
This article brings advancements to this subject, since in addition to considering
socioeconomic differences in adherence to pharmacotherapy, it also measures, based on
more specific measures, the magnitude of inequalities between different socioeconomic
strata. However, as the investigation of this type of inequality in studies on non-adherence to pharmacotherapy is still limited, it was not possible to make detailed comparisons of the results.
The results reveal important socioeconomic and regional inequalities in non-adherence to pharmacotherapy for chronic diseases in Brazil, which demand structured dialogue
between researchers, health professionals and health managers, in order to promote equity
and adherence to pharmacotherapy. In addition, this work highlights the need for future
studies to investigate the causes of non-adherence to pharmacotherapy.
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