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Objective: We aimed to investigate the consumption and lack of access to medicines in
the adult population of Manaus, Amazonas.

Methods: A population-based study was conducted in Manaus in 2019. Individuals aged
≥18 years were selected by probabilistic sampling performed in three stages. Study
outcomes included the consumption of medicines in the previous fortnight and the lack of
access to treatments in those who used any medicine. We calculated the prevalence
ratios (PR) for the outcomes with 95% confidence intervals (CI) by Poisson regression with
robust variance, considering the complex sampling design.

Results: Out of the 2,321 participants, 53.2% (95%CI 50.7-55.7%) consumed
medicines, of which 14.4% (95% CI 11.9–16.8%) could not obtain appropriate
treatments. Analgesics were the most used medicines (557/2,702; 21.4%), whereas
antibiotics were the most inaccessible treatments (18/228; 7.9%). Lack of financial
resources was the main reason for not accessing treatments (104/228; 45.6%).
Consumption was significantly associated with older age (≥60 years: PR = 1.27; 95%CI
1.09–1.49), lower social class (D/E: PR = 0.84; 95%CI 0.72–0.99), lower educational level
(p = 0.039), poor health status (PR = 1.30; 95%CI 1.11–1.52), use of health care services
(PR = 1.37; 95%CI 1.26–1.49), and chronic diseases (PR = 1.36; 95%CI 1.22–1.52). Lack
of access was higher in people with poor health status (PR = 2.46; 95%CI 1.50–4.04) and
chronic diseases (PR = 1.84; 95%CI 1.16–2.92).

Conclusion: Half of Manaus’ population used medicines, which was higher in socially
privileged and sicker individuals. Among those, 14 in every 100 could not access drug
therapies, which was more frequent in people with poor health and with chronic diseases.

Keywords: drug utilization, Access to Essential Medicines and Health Technologies, health services accessibility,
cross-sectional studies, Brazil
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INTRODUCTION

The use and access to medicines are important indicators of
population health due to their role in promoting health
maintenance and reducing global morbidity and mortality
(Ofori-Asenso, 2016). Non-communicable chronic diseases and
multimorbidity are increasingly prevalent globally (James et al.,
2018), which is particularly alarming in vulnerable settings
(Araujo et al., 2018). Expansion of the access to medicines and
innovations on pharmacological treatments are powerful
strategies to decrease the burden of chronic diseases (Mokdad
et al., 2018; Lichtenberg, 2019).

Nearly 2 billion people have no access to basic medicines,
which results in greater suffering, prolonged illness, needless
disabilities, and preventable deaths (Chan, 2017). Access to high-
quality essential medicines with affordable prices is essential to
reduce the financial burden of care and improve the population
health worldwide (Ozawa et al., 2019).

In health systems, access to medicines depends on five main
dimensions: availability, affordability, accessibility, acceptability,
and quality (Bigdeli et al., 2013; Wirtz et al., 2016). The Unified
Health System (Sistema Único de Saud́e, SUS), the Brazilian
public health care system, aims to provide free and universal
access to health care services, equity of care, and integrality of
health assistance to all citizens (Viacava et al., 2018). Medicines
represent important health expenditures in Brazilian households,
especially for socioeconomically disadvantaged families (Luiza
et al., 2016). The free availability of medicines and access to
health care services from SUS are imperative for these individuals
(Andrade et al., 2018), but previous studies indicate that the
Brazilian pharmaceutical policy is not ensuring access to
essential medicines to the entire population (Bertoldi et al.,
2012). Even if prescribed, essential medicines may not be
available at SUS due to deficiencies in the governmental supply
chain management, including constraints in the funding of
pharmaceutical policies (Nascimento et al., 2017a).

Brazil lacks information systems that can provide data about
the utilization of medicines by the general population.
Population-based cross-sectional studies can be useful tools to
investigate the consumption of medicines and the lack of access
to treatments in relation to the population’s sociodemographic
and clinical characteristics, in particular for underserved regions,
such as the Brazilian Amazon. The aim of this study was to
investigate the prevalence of consumption and lack of access to
medicines among adults in the Brazilian Amazon.
MATERIALS AND METHODS

Study Design
A population-based cross-sectional study was conducted
between April and June 2019 with adults living in Manaus,
Amazonas. This study is part of a major survey that aimed to
investigate the use of health care services and supplies in the city
(Silva et al., 2019).
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Setting
Manaus is the capital of Amazonas state, located in the North
region of Brazil. According to the national estimates, Manaus
had 2,106,322 inhabitants in 2018, which corresponded to more
than 50% of Amazonas’ population (IBGE, 2018). Manaus was in
the 850th position on the Human Development Index among
5,570 Brazilian cities in 2010 (Atlas of Human Development,
2013) and in the 8th Brazilian city position for Gross Domestic
Product in 2016 (IBGE, 2018).

Participants and Sample Size
The participants were selected through a probabilistic sampling
method performed in three stages, stratified by sex and age:
census tracts (random), household (systematic), and individual
(random) (Silva et al., 2019). The sample size was calculated
considering a prevalence of health care services usage in the past
15 days of 20% in the region (Silva and Galvao, 2017), a
confidence level of 95%, an absolute precision of 2%, and the
estimates of 2,106,322 adult residents (IBGE, 2018). In total,
2,300 individuals were planned to participate in the study (Silva
et al., 2019).

Variables
The primary outcome was the consumption of medicines in the
previous 15 days. The secondary outcome was the lack of access to
treatments, defined as the unmet need for pharmacological
treatments among those who reported using medicines in the
period. Independent variables included: sex (male, female), age
group (18–24, 25–34, 34–44, 45–59, and ≥60 years old), ethnicity
(white/Asian, non-white/Asian), economic classification (A/B, C, D/
E, where A refers to the wealthiest and E to the poorest according to
the Brazilian Economic Criteria (ABEP, 2018)), educational level
(higher education or above, high school, elementary school, less
than elementary school), self-perception of health status (good, fair,
poor), health insurance (no, yes), seek for a health care services in
the previous 15 days (no, yes, considering both public and private
services), and presence of chronic diseases (no, yes, including
hypertension, diabetes, hypercholesterolemia, heart diseases,
stroke, asthma, arthritis, chronic back pain, depression, mental
illnesses, lung diseases, cancer, and chronic renal failure).

Data Sources and Measurement
The consumption of medicines in the previous 15 days was assessed
by the following question: “In the last 15 days (or two weeks), did
you take any medicine?”. In case of a positive answer, the name of
the medicine, the condition/disease, the duration of treatment, the
person who indicated the medicine, and the method for obtaining
the medicine were recorded. Among individuals who reported
consumption of medicines, the lack of access to treatments was
measured by the question: “Is there anymedicine that you should be
taking, but you are not?”. If the answer was positive, the name of the
medicine, the condition/disease, the person who recommended or
prescribed the medicine, and the reasons for not using it were
recorded. After data collection, the medicines were classified in
accordance with the Anatomical Therapeutic Chemical (ATC)
October 2020 | Volume 11 | Article 586559
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Classification System of the World Health Organization (WHO,
2019). All medicines were classified in their full ATC code (all
levels). In cases of indecipherable writing or unavailability of the
product at the ATC, we classified the medicines as “non-codifiable”.
The name of the medicine was optionally confirmed in the medical
prescriptions or drug packages if available at the moment of
the interview.

A team of interviewers with experience in quantitative studies
was hired and trained by the project researchers, who collected
data through face-to-face interviews at the participant’s
household. Questionnaires were pre-configured in the software
SurveyToGo (Dooblo Ltd, Israel) and data were recorded using
electronic devices (Intel TabPhone 710 Pro). The participants’
responses were transmitted to a study database via internet.

Bias
We considered the consumption of medicines in the last 15 days
prior to the interview to avoid recall bias. If available at the
households, the consumed medicines were confirmed by the
medical prescription or drug package. We conducted a pilot
study with 150 participants to evaluate their understanding of the
questionnaire, who were included in the final sample. To assess
the validity of the collected data, 20% of the interviews were
audited by phone. The audio of the interviews was recorded and
the location where the interviews were conducted was
georeferenced by the device.

Statistical Analysis
We used descriptive statistics to characterize the sample. The
pharmacological or therapeutic subgroups (second level of
the ATC) were described according to their frequency. The
prevalence ratios (PR) of medicine consumption and lack of
access to treatments by independent variables were calculated
using Poisson regression with robust variance with 95%
confidence intervals (CI). Variables with p-value<0.20 in the
crude analysis were included in the adjusted multivariate
regression. Wald test was used to assess the significance of the
variables in multiple categories; variables with p-value<0.05 were
considered statistically significant. All analyses were conducted
in Stata 14.2 software, taking into account the complex sampling
design (svy command).

Ethics
This study was approved by the Ethics Research Committee from
the University of Amazonas through the approval letter No.
3.102.942 from 28 December, 2018 (Certificate of Presentation for
Ethical Appreciation at Brazil Platform: 04728918.0.0000.5020). All
of the participants signed an Informed Consent Form before any
study procedure was performed.
RESULTS

Out of the 2,321 participants who were included in the study
(Supplementary Material 1), 1,276 used medicines in the
previous 15 days (prevalence: 53.2%; 95% CI 50.7–55.7%), of
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which 176 reported lack of access to treatments (prevalence:
14.4%; 95% CI 11.9–16.8%).

Just over half of the participants were men (51.0%), aged 18 to
34 years (52.2%), and belonged to middle-class (53.7%). Most of
the individuals were non-White/Asian (85.0%), completed at
least high school (59.4%), self-reported their health statuses as
good (67.2%), had no health insurance (85.5%), did not use
health care services in the previous 15 days (71.4%), and had
chronic diseases (57.1%; Table 1).

The consumption of medicines was more frequent among
women (51.4%), individuals aged 25 to 34 years (30.9%), non-
white/Asian people (84.7%), those belonging to middle-class
(54.6%), individuals who completed high school (60.6%),
people with good health status (57.8%) and no health
insurance (84.1%), those who did not use health care services
in the previous 15 days (62.2%), and people with chronic diseases
(67.5%). Lack of access to treatments was higher in women
(63.6%), non-White/Asian individuals (84.6%), poor people
(88.9%), individuals with complete high school (44.7%), those
with fair health status (47.2%), people with no health insurance
(88.2%), and individuals with chronic diseases (84.4%).

Analgesics (577/2,702; 21.4%) were the most used therapeutic
class of medicines, followed by anti-inflammatory and
antirheumatic drugs (247/2,702; 9.1%) and antibiotics (227/
2,702; 8.4%). Antibiotics (18/228; 7.9%), vitamins (15/228;
6.6%), and anti-inflammatory and antirheumatic medicines
(13/228; 5.7%) were the most inaccessible treatments (Table 2).

Out of the 2,702 medicines used among the participants,
68.1% (1,839/2,702) were recommended or prescribed by a
physician, 19.1% (515/2,702) were used based on self-
knowledge, and 6.9% (187/2,702) were recommended by a
pharmacist or a pharmacy clerk (Supplementary Material 2).

The main reported reasons for not accessing treatments were
lack of financial resources (104/228; 45.6%), unavailability of
medicines in the health care services or pharmacy (36/228;
15.8%), and lack of medical prescription [15/228; 6.6% (Table 3)].

After adjustment, the consumption of medicines in the
previous 15 days was positively associated with older age (≥60
years: PR 1.27; 95% CI 1.09–1.49), fair (PR 1.27; 95% CI 1.16–
1.40) and poor (PR 1.30; 95% CI 1.11–1.52) health statuses, use
of health care services in the previous 15 days (PR 1.37; 95% CI
1.26–1.49), and presence of chronic diseases (PR 1.36; 95% CI
1.22–1.52), while negatively associated with lower social class (D/
E: PR 0.84; 95% CI 0.72–0.99) and lower educational level (high
school: PR 0.85, 95% CI 0.72–0.99; elementary school: PR 0.78,
95% CI 0.65–0.94; less than elementary school: PR 0.78, 95% CI
0.65–0.94). The lack of access to treatments was positively
associated with fair (PR 1.82; 95% CI 1.23–2.69) and poor (PR
2.46; 95% CI 1.50–4.04) health statuses, and presence of chronic
diseases (PR 1.84; 95% CI 1.16–2.92; Table 4).
DISCUSSION

Half of the adult population of Manaus used medicines in the
previous 15 days, which was associated with older age, lower
October 2020 | Volume 11 | Article 586559
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TABLE 1 | Main characteristics of the participants and consumption and lack of access to medicines among the adult population of Manaus in 2019 (N=2,321),
adjusted for the complex sampling design.

Variables Population Consumption of medicinesa Lack of access to medicinesa, b

n % n % n %

Sex
Men 1,088 51.0 570 48.6 54 36.4
Women 1,233 49.0 706 51.4 122 63.6

Age group (years)
18–24 405 20.3 201 17.7 29 18.1
25–34 586 31.9 303 30.9 33 25.4
35–44 553 22.2 271 20.3 34 22.6
45–59 526 18.9 322 21.9 50 22.7
≥ 60 251 6.7 179 9.2 30 11.2

Ethnicity
White/Asian 349 15.0 192 15.3 19 15.4
Non-White/Asian 1,972 85.0 1,084 84.7 157 84.6

Economic classificationc

A/B 282 13.4 171 15.0 17 11.1
C 1,244 53.7 689 54.6 88 47.6
D/E 795 32.9 416 30.4 71 41.3

Educational level
Higher education or above 153 6.9 103 8.6 8 5.1
High school 1,171 52.5 627 52.0 80 44.7
Elementary school 432 20.4 226 18.6 33 19.5
Less than elementary school 565 20.2 320 20.8 55 30.7

Health status
Good 1,498 67.2 709 57.8 63 34.3
Fair 671 26.8 457 34.0 82 47.2
Poor 152 6.0 110 8.2 31 18.5

Health Insurance
No 1,978 85.5 1,072 84.1 151 88.2
Yes 343 14.5 204 15.9 25 11.8

Seek for healthcare servicesa

No 1,623 71.4 772 62.2 88 51.4
Yes 698 28.6 504 37.8 88 48.6

Chronic diseases
No 921 42.9 374 32.5 27 15.6
Yes 1,400 57.1 902 67.5 149 84.4

Total 2,321 100.0 1,276 100.0 176 100.0
Frontiers in Pharmacology | www.frontiersin.org
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aIn the previous 15 days.
bAmong those who consumed medicines in the previous 15 days (N=1,276).
cAccording to the Brazilian Economic Criteria, where A refers to the wealthiest and E to the poorest.
TABLE 2 | Description of most consumed medicines (N=2,702 medicines) and most inaccessible treatments (N=228 medicines) in the 15 days prior to interview in
Manaus, 2019.

Medicine ATC Codea Consumption of medicines (N=2,702) Lack of access to medicines (N=228)

n % n %

Analgesics N02 577 21.4 8 3.5
Anti-inflammatory and antirheumatic products M01 247 9.1 13 5.7
Antibacterials for systematic use J01 227 8.4 18 7.9
Agents acting on the renin-angiotensin system C09 216 8.0 4 1.8
Drugs used in diabetes A10 142 5.3 10 4.4
Muscle relaxants M03 119 4.4 – –

Drugs for acid-related disorders A02 92 3.4 8 3.5
Vitamins A11 71 2.6 15 6.6
Lipid modifying agents C10 69 2.6 12 5.3
Anti-anemic preparations B03 60 2.2 12 5.3
Sex hormones and modulators of the genital system G03 49 1.8 7 3.1
Antihypertensives C02 27 1.0 4 1.8
Anti-epileptics N03 25 0.9 5 2.2
Other – 781 28.9 112 49.1
ATC, Anatomical Therapeutic Chemical Classification System.
aAccording to the 2nd level (Pharmacological or Therapeutic subgroup) of the ATC.
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social class and educational level, worse health statuses, use of
health care services, and presence of chronic diseases. Among
those who used medicines, 14 in every 100 reported lack of access
to treatments; unmet need for medicines was higher people with
worse health statuses and people with chronic diseases.

This study presents limitations, such as those present in cross-
sectional designs (Thiese, 2014). Recall bias may have
underestimated the results as the participants may have forgotten
Frontiers in Pharmacology | www.frontiersin.org 5
to report the use of some medicines. Since the study was conducted
in the first semester, seasonality may have also influenced the
results as some diseases (e.g. bacterial and viral infections) have
higher incidences in the rainy season, especially in areas of high
humidity (Choe et al., 2019; Price et al., 2019). In the present study,
drugs were not restricted only to essential medicines, thus policy
makers should interpret our results with caution. Sample size
calculations were performed considering estimates of health care
services usage; therefore, the survey was not specifically powered
based on the outcomes of the present analysis.

The prevalence of medicine consumption found in our study
was similar to the one reported in a systematic review conducted in
Brazil, about 50% (Gomes et al., 2017). Our study found an
increased lack of access to treatments when compared to a
population-based study conducted in Porto Alegre, Southern
Brazil with 2,988 individuals in 2003, which found that 5% of
the participants who used medicines in the 15 days prior to the
interview could not obtain appropriate treatment (Bertoldi et al.,
2009). Previous data from population-based studies reinforce the
TABLE 4 | Unadjusted and adjusted prevalence ratios (PRs) and 95% confidence intervals (CIs) of consumption and lack of access to medicines in Manaus, 2019
(N=2,321).

Variables Consumption of medicinesa Lack of access to medicinesa

PR (95% CI) p-value Adjusted PR (95% CI) p-value PR (95% CI) p-value Adjusted PR (95% CI) p-value

Sex 0.048 0.902 0.007 0.050
Men 1.00 1.00 1.00 1.00
Women 1.10 (1.00–1.21) 1.01 (0.92–1.10) 1.65 (1.14–2.39) 1.43 (1.00–2.04)

Age group (years) <0.001 <0.001 0.714 -b

18–24 1.00 1.00 1.00 -b

25–34 1.11 (0.95–1.29) 1.04 (0.89–1.21) 0.80 (0.47–1.37) -b

35–44 1.05 (0.89–1.23) 0.92 (0.79–1.08) 1.09 (0.64–1.86) -b

45–59 1.33 (1.15–1.53) 1.08 (0.93–1.25) 1.01 (0.62–1.65) -b

≥ 60 1.58 (1.36–1.83) 1.27 (1.09–1.49) 1.18 (0.67–2.10) -b

Ethnicity 0.724 -b 0.976 -b

White/Asian 1.00 -b 1.00 -b

Non-White/Asian 0.98 (0.86–1.11) -b 0.99 (0.57–1.72) -b

Economic classificationc 0.032 0.083 0.020 0.404
A/B 1.00 1.00 1.00 1.00
C 0.91 (0.79–1.04) 0.92 (0.80–1.06) 1.18 (0.67–2.07) 1.00 (0.56–1.78)
D/E 0.83 (0.71–0.96) 0.84 (0.72–0.99) 1.84 (1.04–3.24) 1.26 (0.68–2.35)

Educational level 0.004 0.039 0.032 0.822
Higher education or above 1.00 1.00 1.00 1.00
High school 0.79 (0.68–0.92) 0.85 (0.72–0.99) 1.46 (0.57–3.72) 1.33 (0.55–3.22)
Elementary school 0.73 (0.61–0.87) 0.78 (0.65–0.94) 1.78 (0.67–4.73) 1.51 (0.58–3.95)
Less than elementary school 0.82 (0.70–0.97) 0.78 (0.65–0.94) 2.49 (0.96–6.48) 1.50 (0.58–3.89)

Health status <0.001 <0.001 <0.001 <0.001
Good 1.00 1.00 1.00 1.00
Fair 1.47 (1.34–1.61) 1.27 (1.16–1.40) 2.34 (1.62–3.38) 1.82 (1.23–2.69)
Poor 1.58 (1.38–1.81) 1.30 (1.11–1.52) 3.83 (2.46–5.96) 2.46 (1.50–4.04)

Health insurance 0.091 0.371 0.132 0.609
No 1.00 1.00 1.00 1.00
Yes 1.11 (0.98–1.26) 1.06 (0.94–1.19) 0.71 (0.45–1.11) 0.89 (0.57–1.40)

Seek for healthcare servicesa <0.001 <0.001 0.010 0.199
No 1.00 1.00 1.00 1.00
Yes 1.52 (1.40–1.66) 1.37 (1.26–1.49) 1.55 (1.11–2.17) 1.24 (0.89–1.72)

Chronic diseases <0.001 <0.001 <0.001 0.010
No 1.00 1.00 1.00 1.00
Yes 1.56 (1.40–1.73) 1.36 (1.22–1.52) 2.61 (1.66–4.10) 1.84 (1.16–2.92)
October 2
020 | Volume 11 | Article
aIn the previous 15 days.
bRemoved from the multivariate regression (p>0.20 in unadjusted analysis).
cAccording to the Brazilian Economic Criteria, where A refers to the wealthiest and E to the poorest.
TABLE 3 | Reasons for the lack of access to medicines (N=228) in the 15 days
prior to the interview in Manaus, 2019.

Main reasons N %

Lack of financial resources 104 45.6
Medicine unavailable in the healthcare service or pharmacy 36 15.8
Lack of medical prescription 15 6.6
Adverse events 14 6.1
Unwillingness to take the medicine 12 5.3
Forgot to obtain the medicine 10 4.4
Other 37 16.2
586559
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differences in the access to treatments between Brazilian regions,
particularly in the North and Northeast regions, the least
developed of the country (Paniz et al., 2008; Goes et al., 2016;
Alvares et al., 2017).

We found that the use of medicines was associated with older
age, similarly to the results of a population-based cross-sectional
study conducted with 1,720 adults from Florianópolis, Southern
Brazil in 2009, which suggested that the prevalence of medicine
use was higher in older individuals (Boing et al., 2011). The
promotion of rational use of medicines among the elderly is
particularly important since older age is associated with higher
rates of potentially inappropriate medications (Lutz et al., 2017),
as well as polypharmacy and self-medication (Santos et al., 2013;
Ramos et al., 2016; Nascimento et al., 2017b).

Consumption of medicines was negatively associated with
lower social class, similar to a previous national survey with
41,433 people, which observed that the lowest prevalence of
medicine consumption occurred in poorer individuals and in the
North region of Brazil – where Manaus is located (Bertoldi et al.,
2016). Indeed, previous analyses conducted in this region
showed that socioeconomic inequalities play an important role
in the access and use of health care services among adults
(Araujo et al., 2017; Galvao et al., 2019). In a previous 2015
survey of 4,001 adults from Manaus and surrounding cities, the
prevalence of medicine consumption was 29%, which was not
associated with higher social status as observed in the present
research (Lima et al.). Since then, dismantling of public policies
related to the access to essential medicines (Trindade, 2018) may
explain the current influence of socioeconomic variables in the
use of medicines in present analysis. The lower use of medicines
among the poor may have worsened due to the recent changes in
the Farmaćia Popular program – a governmental initiative
created in 2004 with the aim of increasing access to medicines
with lower prices –, which could potentially result in higher
expenditures with treatments for several Brazilian families
(Trindade, 2018). In the present study, as consumption was
not restricted only to essential medicines provided by SUS, it is
possible that individuals from higher social classes used more
medicines due to their higher purchasing power, as indicated by
a previous analysis (Vogler et al., 2015).

We also found that the use of medicines was lower among
those with lower educational level. This contrasts with the results
of a national cross-sectional study conducted with 8,803 patients
from the Brazilian Unified Health System in 2015, which
indicated that the majority of those who consumed medicines
in the previous 30 days had lower educational levels (Costa et al.,
2017). The results from the Brazilian National Health Survey
from 2013 also endorses our findings: the percentage of
individuals who obtained all medications prescribed in the last
health care visit was higher among people with higher levels of
education in comparison to those with lower educational
attainment (Stopa et al., 2017).

The use of medicines was higher in people with worse health
statuses, chronic diseases, and who used health care services recently.
A national cross-sectional study conducted in an adult sample in
Spain also found that medication use was significantly associated
Frontiers in Pharmacology | www.frontiersin.org 6
with negative perception of health status, presence of chronic
diseases, and visits to the physician (Martıń-Pérez et al., 2015).

Nearly one-fourth of the medicines were used by self-
medication or indication by a family member/neighbor, which
is higher than the prevalence found in a previous national cross-
sectional study of 16.1% (Arrais et al., 2016). These findings may
be explained by the significant inequities in the access to health
care services (Araujo et al., 2017; Galvao et al., 2019) and the long
waiting times for medical consultations in the region (Galvao
et al., 2020), as high health care costs and long waiting times can
be predictors of self-medication behavior (Shaghaghi et al., 2014).

Lack of financial resources was the most reported reason for
not accessing treatments in our study. A population-based study
conducted in Brazil in 2009 found similar results: in 22% of the
households, medicines were not acquired due to lack of financial
resources, which was higher in the North and Northeast regions
(Goes et al., 2016). The high prices of medicines can increase
catastrophic expenditures for patients, especially in low- and
middle-income countries (Ahmadiani and Nikfar, 2016). In the
present analysis, the unavailability of medicines in health care
services and pharmacies was also a common reason for the lack
of access. Previous analyses showed that the availability of
medicines, notably in SUS, does not supply essential medicines
to the entire population, which impacts mainly the poorest
people (Bertoldi et al., 2012).

Our study also showed that individuals with worse health
statuses and with chronic diseases had lower access to required
treatment, that is, the sicker individuals were not accessing all the
medicines they needed. In a national population-based study
conducted in 2014 with 12,725 people who reported having
chronic diseases, lack of access was highest in the North region,
and people with worse health status had significantly less access
to treatment (Oliveira et al., 2016). The South and Southeast
regions of Brazil also have greater access to health care services,
especially when compared to underserved areas, such as the
Amazon (Stopa et al., 2017). The sicker inhabitants of Manaus
have lower access to health care services and appropriate
treatment, which may result in higher expenditures from both
individual and health system perspectives (Luiza et al., 2016;
Massuda et al., 2018).

Participants mostly used symptomatic drugs, antibiotics, and
drugs for the treatment of hypertension and diabetes in the two
weeks prior the interview. Some of these therapeutic classes were
also frequently not accessible. Although we could not assess if the
drug therapies were appropriate, it is possible that the lack or
insufficiency of treatment of previously minor conditions could
increase the burden of diseases and related costs (Fielding et al.,
2015). Lack of access was measured only in individuals who
reported using at least one medicine in the recall period to avoid
memory bias; therefore, lack of access to medicines is potentially
underestimated in our analysis. The restriction to people using
medicines recently may reflect decisions that this sample had to
make when obtaining the products since the main reason for not
assessing treatments was the lack of money, such as the
prioritization to buy cheaper medicines (Weiner, 2001; Gronde
et al., 2017) and the request of advice from community
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pharmacists to avoid purchasing ineffective or potentially
harmful treatments (Dalton and Byrne, 2017).

Antibiotics were reported as the main inaccessible treatments.
Brazilian federal expenditures on anti-infectives for systemic use and
drugs for alimentary tract and metabolism significantly decreased
from 2007 to 2014, whereas expenditures on immunomodulating
agents increased (Magarinos-Torres et al., 2017). While the
allocation of resources on specific therapeutic areas indicates
governmental and industrial health priorities, it may also restrict
the population’s access to certain medications (Stolk et al., 2006; Brall
and Schroder-Back, 2016). Interestingly, an analysis conducted in
Manaus showed that self-medication with antibiotics increased
between 2015 and 2019, suggesting that the population had to
seek for alternative sources to obtain treatment and that self-
medication persists even after the regulation of antibiotics sales
was implemented (Baldin Tiguman et al., 2020).

In conclusion, half of the adult population of Manaus used
medicines in the previous 15 days, which was higher in socially
privileged people and sicker individuals. Lack of access to
treatments was reported by 14 out of 100 inhabitants who
consumed medicines and was higher in people with worse
health statuses, and people with chronic diseases. Higher
investments in pharmaceutical services and access policies are
necessary to improve the rational consumption and proper
access to medicines in the region.
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