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ABSTRACT 
Introduction and objectives: Stains have become an integral part of treatment to reduce cardiac 
events in patients with cardiovascular disease. However, their use within the public healthcare 
system in Brazil is unknown. Consequently, we sought to determine and characterize statin use 
in primary healthcare delivered by the public health system (SUS) in Brazil and evaluate 
associated patient factors to improve future use. Methods: Cross-sectional study with a national 
representative sample from five Brazilian regions, derived from the National Survey on Access, 
Use and Promotion of Rational Use of Medicines using a multi-stage complex sampling plan. 
Patients over 18 years old were interviewed from July/2014 to May/2015. Prevalence of statin 
use and statins’ self-reported adherence were determined amongst medicine users. The 
association between statin use and sociodemographic/health condition variables were assessed 
using logistic regression. Results: 8,803 patients were interviewed; of which, 6,511 were 
medicines users. The prevalence of statins use was 9.4% with simvastatin (90.3%), atorvastatin 
(4.7%) and rosuvastatin (1.9%) the most used statins. Poor adherence was described by 6.5% 
of patients. Statins use was significantly associated with age ≥65 years old, higher educational 
level, residence in the South, metabolic and heart diseases, alcohol consumption and 
polypharmacy. Conclusions: This is the first population based study in Brazil to assess statin 
use in SUS primary healthcare patients. Addressing inequalities in access and use of medicines 
including statins is an important step in achieving the full benefit of statins in Brazil, with the 
findings guiding future research and policies. 
 
KEYWORDS: Cardiovascular Diseases; Hypercholesterolemia; Statins; Pharmaceutical 
Services; Primary Health Care; Drug Utilization, Brazil 
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Introduction 
 
Chronic, non-communicable diseases (NCDs) are one of the major health and development 
challenges of the 21st century with appreciable burden across countries [1,2]. The burden of 
NCDs is predicted to increase with the ageing populations, urbanisation, and globalisation of 
risk factors [3–5]. Cardiovascular diseases (CVD) are the leading cause of NCD deaths 
worldwide, with the total annual number of NCD deaths projected to increase to 52 million by 
2030 [5].  
  
In view of the rising prevalence of NCDs, and their impact on morbidity and mortality, the Pan 
American Health Organization (PAHO) drew up a Plan of Action for 2013 to 2019. The objective 
is to prevent and control NCDs in view of their growing burden [6], which is in line with the 
Sustainable Development Goal for NCDs proposed by the World Health Organisation (WHO) 
[5,7] Universal health coverage, including access to essential medicines, people-centred 
primary health care and social protection mechanisms are important tools to support prevention 
and control of NCDs [8,9]. Patient co-payment is a particular issue affecting adherence to 
medicines negatively impacting on morbidity and mortality [10–12]. 
 
The constitutional right to health is guaranteed in Brazil and the implementation of the Sistema 
Único de Saúde (SUS), and universal coverage health system, has enabled greater access to 
health care [13]. CVD is the main cause of hospital admissions and death in Brazil [14–16], 
Medicines, including statins, are the cornerstone of CVD prevention and treatment [6, 17-20]. 
Special attention is paid to atherosclerotic the Brazilian Guidelines for the prevention of CV 
events, with the treatment of dyslipidemia comprises two major approaches: non-
pharmacological and pharmacological therapy [21,22]. Overall CVD prevention is a cost 
effective strategy in many scenarios, including population-based approaches and actions 
directed at high-risk individuals [19,21]. Socioeconomic status is an additional factor contributing 
to CVD risk [19]. Half of the CVD deaths, before the age of 65, can be attributed to poverty, 
social inequalities and educational level [14]. Inadequate diet, low physical activity, alcohol 
consumption and smoking are also more prevalent in the poorer social classes of the population 
[23,24]. 
 
Statins are the most commonly used lipid lowering medicines in clinical practice today due to 
the scientific evidence regarding their efficacy and relative safety [17, 19–21,25]. Whilst there 
may be differences between the statins, it is unclear whether these differences impact on 
clinical outcomes in routine clinical practice and whether one statin should be preferred over 
another [25,26]. This changes when there are appreciable cost differences as seen when 
generic simvastatin became available [27-30]. Within the Brazilian healthcare system, statins 
became available in 2002, and currently there are five statins provided by SUS: atorvastatin, 
fluvastatin, lovastatin, pravastatin and simvastatin (Figure 1). 
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Figure 1. Use of statins for the prevention of cardiovascular events according to the 
Brazilian Guideline (Adapted from Brazil, 2013) 
 
 

 
 
Simvastatin is the only statin included in the Basic Component of Pharmaceutical Services 
provided via primary health care services. To access simvastatin the patient needs to present a 
GP's or a specialist's prescription at SUS pharmacies, primary health care services or in private 
pharmacies accredited by the Popular Pharmacy Program1 (co-payment) [31]. The other statins 
(atorvastatin, fluvastatin, lovastatin and pravastatin) are provided through the Specialized 
Component of Pharmaceutical Assistance, funded by the federal and state governments [22]. 
However to access these statins without co-payment, pre-assessment is mandatory and 
patients need to present all the documents, examinations and forms established by the Brazilian 
guideline [22].  Whilst access to statins has been progressively facilitated with the inclusion of 
simvastatin through primary health care services and SUS pharmacies, there are concerns with 
their availability and usage [32]. 
 
Long-term adherence to statins is currently sub-optimal across countries [33,34], and needs to 
be addressed to reduce CVD morbidity and mortality [35-37].  Consequently, knowledge of 
medicines use in the real world is essential to develop pertinent health care strategies in high 
priority areas such as NCDs [38]. 
  
To appraise current access to, and rational use of. Medicines in primary healthcare settings, the 
first National Survey on Access, Use and Promotion of Rational Use of Medicines (PNAUM-
Services) was conducted in Brazil [39] from 2014 to 2015. As part of PNAUM – Services, this 
study aimed to quantify current statin use in SUS primary health care services and to 
characterise patient factors associated with their consumption. Based on a literature review [14, 
40,41], we believe this is the first population based study in Brazil to assess the profile of statin 
use in primary healthcare service. The findings will guide future policies in Brazil to improve the 
management of patients with NCDs, including dyslipidemia. 
 

                                                 

1 The Popular Pharmacy Program is a partnership between the Brazilian Ministry of Health and the private 

pharmaceutical retail sector. In addition to the free-of-charge medicines for hypertension, diabetes and asthma, 

under the “Saúde não tem preço” (“Health is priceless”) strategy, the program provides statins for dyslipidemia 

with the Ministry of Health funding 90% of the medicine’s price 34-and the patient 10%. 
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Methods 
 
The study data was extracted from the PNAUM-Services database. All the methodological 
procedures adopted in the planning and execution of the PNAUM-Services have been reported 
previously [39]. Briefly, the PNAUM was a cross-sectional, exploratory, and evaluative study, 
with a national representative sample from the five Brazilian regions, using a three multi-stage 
complex sampling plan including cities, primary health care services and patients (Figure 2). 
The sample sizes adopted in each region were: 60 cities, 300 health services and 1,800 
patients. 
 
Figure 2. Sampling plan of the Brazilian Survey on Access, Use and Promotion of Rational 
Use of Medicines – PNAUM Services, 2015 
 
 

  
NB: (a) Population estimated for 2014 by the Brazilian Institute of Geography and Statistics (IBGE). (b) 
P=0.50 is the ratio of elements to be estimated as it leads to greater sample size; z=1.96 is the normal curve 
value reduced to the 95% level of confidence; deff is the design effect, and d is the percentage sampling 
error. (c) Primary health care services were randomly selected from the National Registration of Health 
Establishments (CNES). (d) The average of GP appointments in the period spanned from July 2013 to May 
2014 was adopted to estimate the number of patients to be interviewed in each service. 

 
Patients over 18 years old were recruited and interviewed in primary health care services, from 
July 2014 to May 2015, using a specific structured questionnaire designed for the survey [39]. 
Personal information, including sociodemographic data (sex, age, ethnicity, marital status, 
educational level, economic class, region of country and private health insurance) and lifestyle 
characteristics (alcohol use, smoking, frequency of physical activity in the three previous 
months and diet) were collected from all respondents. The Brazilian criteria was adopted to 
classify the economic classes in five strata: A, B, C, D and E [41].  This is a measuring system 
that estimates the socioeconomic level of a household, based on several attributes and 
characteristics (consumer goods, monthly servants, education level, and public utility services 
such as piped water). 
  
Regarding health conditions and use of medicines, patients were asked about what chronic 
diseases they have; any emergency care and hospitalization in the preceding 12 months; and 
any medicines’ use in the 30 days prior to the interview date. To ensure greater accuracy, 
interviewers asked patients to present the prescriptions and/or packages of medicines they 
were currently taking, when available. Patients were further asked about how long they have 
been taking each medicine, how they accessed the medicines the last time they required them 
(free of charge, co-payment, private pharmacies or others) and if there was any difficulty in 
accessing their medicines. 
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Patients who reported the use of at least one medicine were divided into two strata, statin users 
and non-statin users, according to whether they used statins or not. The medicines were 
classified in accordance with the fifth level of the Anatomical Therapeutic Chemical index (ATC) 
[42]. Polypharmacy was defined as the use of five or more medicines per patient, in line with 
other published studies [43–46]. Self-reported adherence to statins was assessed by asking 
patients whether they missed any dose in the seven days prior to the interview in accordance 
with previous studies [47–49]. Patients who reported missing at least one dose of a statin in the 
past seven days were classified as having poor adherence. 
  
The association between statins use and sociodemographic variables (sex, age, marital status, 
educational level, economic class, having health insurance, residence region), lifestyle (alcohol 
consumption, smoking, physical activity), and indicators of health conditions (self-perception of 
health, number and main chronic diseases self-reported, emergency care and hospitalization) 
was assessed. Proportions were presented with respective 95% confidence intervals (CI), and 
numeric variables as mean ± standard deviation. 
  
For group comparison, the Pearson’s Chi-square test with Rao-Scott correction was adopted, 
considering a significance level of 5.0%. The association between statins use and co-variables 
was evaluated using logistic regression models. Univariate models were used to select 
variables to be included in the multivariate model, using a p-value ≤ 0.20 as a cut-off point. The 
Backward method [50] was adopted to obtain the final model, which contained only those 
variables with a p-value < 0.05. The adjustment quality was verified by the Hosmer-Lemeshow 
test. Data were analysed using the program R® version 3.2.1, with the survey package. 
  
The survey was approved by the National Research Ethics Committee (CONEP), under Opinion 
no. 398,131/2013. All participants gave written informed consent for the interview, data collection 
and analysis. 
 
Results 
 
A total of 8,803 patients were interviewed in 1,305 primary health care services located in 272 
Brazilian cities. Out of these, 6,511 patients (76.2%) reported medicines use in the 30 days prior 
to the interview. The prevalence of statin use was 9.3% (n=603). 
  
The majority of the statins users were female (77.8%), between 45-64 years old (60.0%), of 
white skin colour (53.6%), married (68.2%), with incomplete elementary education (48.7%), 
economic class C, with an estimated annual household income of R$25,980.00 (U$ 9,226.00) 
(52.5%), lived in the South region (37.5%), and did not have private health insurance (87.6%) 
(Table 1). 
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TABLE 1. Sociodemographic characteristics of statins users in the SUS primary health 
care. National Survey on Access, Use and Promotion of Rational Use of Medicines – 
Services, 2015 

 

  Current statin users   

Variables 
Yes  

(n=603) 
No  

(n=5,908) p-value 

  na % (95% CI)  na % (95% CI)   

Sex         0.549 

Female 469 77.8 (71.3-83.1) 4,555 76.1 (74.3-77.8)  
Male 134 22.2 (16.9-28.7) 1,917 23.9 (22.2-25.7)  

Age (years)  
  

 <0.001 

18 - 44  54 9.6 (6.5-14.0) 2,817 45.6 (43.0-48.3)  
45 - 64  353 60.0 (52.7-66.9) 2,146 37.6 (35.7-39.5)  
≥ 65 196 30.4 (25.3-36.0) 891 16.8 (14.9-18.8)  

Skin color/ethnicity     
 <0.001 

White 308 53.6 (45.5-61.5) 2,146 40.9 (37.2-44.6)  
Brown 253 41.0 (33.6-48.9) 3,163 49.8 (45.9-53.7)  
Black 39 5.2 (3.5-7.5) 517 7.8 (6.4-9.6)  
Yellow 1 0.2 (0.0-1.7) 46 1.3 (0.6-2.9)  
Indigenous 0 - 22 0.3 (0.1-0.6)  

Marital status  
  

 <0.001 

Single 68 8.4 (6.0-11.5) 1,406 20.3 (18.8-22.0)  
Married/common-law marriage b 376 68.2 (62.5-73.4) 3,640 65.1 (63.1-67.2)  
Others 159 23.5 (18.6-29.1) 862 14.5 (13.1-16.0)  

Education level  
  

 <0.001 

Illiterate 95 16.3 (11.2-23.3) 553 10.7 (8.7-13.1)  
Incomplete elementary  school 265 48.7 (41.7-55.7) 2,245 42.5 (39.1-46.0)  
Elementary school 80 12.0 (9.0-15.8) 755 12.7 (10.6-15.0)  
High school 130 17.8 (14.1-22.1) 1,923 28.2 (26.1-30.4)  
≥ Higher education 33 5.2 (3.5-7.6) 432 6.0 (5.1-7.0)  

Economic class c  
  

 0.771 

A/B 97 16.0 (10.5-23.6) 975 15.0 (12.9-17.4)  
C 344 52.5 (46.1-58.8) 3,446 54.7 (51.5-57.9)  
D/E 161 31.5 (24.4-39.7) 1,484 30.2 (25.8-35.1)  

Country region       0.001 

North 40 1.4 (0.7-2.7) 1,046 5.4 (4.2-7.0)  
Northeast 105 25.6 (16.9-36.8) 1,112 29.4 (22.0-38.1)  
Midwest 69 3.3 (1.6-6.5) 1,031 5.8 (4.1-8.1)  
Southeast 136 32.2 (20.6-46.6) 1,282 33.6 (25.8-42.3)  
South 253 37.5 (25.4-51.4) 1,437 25.8 (19.3-33.6)  

Private health insurance (yes) 72 12.4 (8.1-18.5) 532 9.9 (7.2-13.4) 0.169 
NB: aUnweighted n-value; bAccording to Brazilian Law 10,406/2002, the common-law marriage between 
man and woman is defined as a family entity, configured in the public coexistence, continuous and lasting 
and established with the purpose of family formation. CAccording to the Brazilian Criteria 2015 and social 
class distribution update for 2016, available in <http://www.abep.org/criterio-brasil >. 

  
Regarding self-reported lifestyle and health characteristics, 17.0% of statins users consumed 
alcohol more than once a month, 14.4% were smokers, 30.8% reported physical activities in the 
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three months prior to the interview and 77.4% reported to adopt a diet with fat reduction (Table 
2). Accessing emergency care was reported by 21.8% and 9.6% required hospitalization in the 
year prior to the interview. 
 
Table 2. Lifestyle characteristics and indicators of health conditions of the statins users 
in SUS primary health care. National Survey on Access, Use and Promotion of Rational 
Use of Medicines – Services, 2015 
 

  Current statin users   

Variables Yes (n=603) No (n=5,908) p-value 

  na % (95% CI) na % (95% CI)   

Alcohol consumption (yes) b 9 17.0 (13.0-22.0) 1,353 21.5 (19.2-24.0) 0.080 

Smoking (yes) 84 14.4 (10.8-19.0) 727 13.3 (11.9-14.9) 0.568 

Physical activity (yes) c 187 30.8 (25.1-37.1) 1,583 26.0 (22.7-29.6) 0.066 

Fat reduction diet (yes) 493 77.4 (72.8-81.4) 3,504 58.4 (55.1-61.5) <0.001 
Self-perception of health  

   0.006 
 Good/very good 253 40.3 (31.6-49.6) 3,178 53.0 (50.1-55.9)  
 Neither bad/nor good 279 48.1 (39.7-56.6) 2,193 38.0 (35.8-40.2)  
 Bad/very bad 70 11.6 (7.8-17.0) 528 9.1 (7.8-10.5)   

Number of chronic diseases 
 

   <0.001 

None 11 2.4 (1.0-5.3) 1,583 24.8 (22.6-27.2)  
One 70 12.8 (9.2-17.6) 1,592 28.8 (27.1-30.6)  
Two or more 492 84.9 (79.7-88.9) 2,481 46.4 (43.5-49.3)  

Chronic diseases 
 

    
- Diseases of the circulatory system 456 76.6 (71.4-81.1) 2,585 47.7 (44.7-50.8) <0.001 

Hypertension 439 73.0 (67.8-77.7) 2,500 45.9 (42.8-79.0)  

Heart diseases 153 24.1 (18.2-31.3) 444 8.1 (6.8-9.5)  

Stroke 35 4.7 (2.8-7.7) 165 2.9 (2.3-3.8)  

- Metabolic diseases 523 87.6 (83.4-90.9) 1,679 29.2 (26.9-31.6) <0.001 

Dyslipidemia 481 81.4 (76.5-85.4) 1,260 21.7 (19.7-23.8)  

Diabetes mellitus 234 36.6 (32.5-40.9) 843 15.1 (13.2-17.1)  

- Others 374 62.0 (54.9-68.7) 2,916 52.4 (49.0-55.7) 0.001 

Arthritis, arthrosis, or rheumatism 222 35.8 (30.3-41.8) 1,273 22.3 (19.8-25.0)  

Depression 166 25.8 (20.2-32.3) 1,176 21.7 (19.1-24.5)  

Chronic pulmonary disease 75 9.8 (6.9-13.6) 657 10.7 (9.3-12.2)  

Other diseases 152 26.0 (20.7-32.0) 1,227 21.5 (18.1-25.4)  

Number of drugs used 
    <0.001 

1 46 7.9 (5.5-11.1) 2,515 40.7 (37.6-44.0)  

2-4 319 55.1 (47.5-62.6) 3,021 52.6(50.0-55.1)  

≥ 5 (polypharmacy) 238 37.0 (28.9-45.9) 372 6.7 (5.4-8.3)  

Emergency care (yes)d 147 21.8 (17.4-27.1) 1,643 25.2 (22.9-27.7) 0.164 

Hospitalization (yes)d 67 9.6 (6.5-13.9) 632 10.7 (9.1-12.5) 0.542 
NB: aUnweighted n-value; bAlcohol use were considered positive for report of more than once per month; 
cReport of physical activity or sports in the three months preceding the interview; dSelf-report referring to 
the 12 months prior to the interview 

  
The self-perception of health was neither good/nor bad for 48.1% and very good/good for 40.3% 
of statins users. Most of the statins users reported having two or more chronic diseases 
(84.9%), with dyslipidemia (81.4%), hypertension (73.0%) and diabetes mellitus (36.6%) the 
most prevalent. The average number of medicines consumed per patient was 4.1±0.41, with the 
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prevalence of  polypharmacy at 37.0%. The most commonly used statin was simvastatin 
(90.3%), followed by atorvastatin (4.7%) and rosuvastatin (1.9%) (Table 3). Rosuvastatin was 
the only reported statin that is not included in the National List of Essential Medicines 
(RENAME). 
 
Table 3. Access, use and adherence to statins in the SUS primary health care services. National 
Survey on Access, Use and Promotion of Rational Use of Medicines – Services, 2015 

 

Variable n a (603) % (95% CI ) 

Statin (ATC code) b   

Simvastatinc (C10AA01) 576 90.3 (84.2-94.2) 

Atorvastatin (C10AA05) 21 4.7 (1.7-12.4) 

Rosuvastatind (C10AA07) 11 1.9 (0.9-3.9) 

Pravastatin (C10AA03) 1 0.2 (0.0-1.4) 

Time using statin   

< 1 year 115 18.6 (14.9-22.9) 

≥ 1 year 488 81.4 (77.1-85.1) 

< 1 year 115 18.6 (14.9-22.9) 

Access to statin   

SUS Pharmacy (free of charge) 387 68.1 (59.6-75.5) 

Private Pharmacy 111 16.7 (13.5-20.5) 

Popular Pharmacy c (co-payment) 95 13.8 (8.2-22.3) 

Other 10 1.5 (0.6-4.6) 

Self-reported of poor adherence e (yes) 41 6.5 (3.5-12.0) 

Causes of non-adherence   

Decision not to take the medicine 8 30.7 ( 18.6-46.1) 

Forgotten dose 9 24.1 (12.3-41.9) 

Lack of drug access f 15 23.5 (13.5-37.5) 

Adverse events 4 10.6 (2.9-31.7) 

Other 5 11.2 (4.6-24.7) 

NB: aUnweighted n value; bAccording to level five of the Anatomical Therapeutic Chemical (ATC) 
Classification Index (WHO, 2016); c Simvastatin is available in Popular Pharmacy Program network. The 
Ministry of Health fund up to 90% of the drugs price and the patient pays the difference between the 
product selling price and the percentage funded by the federal government dDrug not provided by SUS; 
ePatients reported didn’t take almost one statin dose up to 7 days before the interview; f Patients didn’t 
have prescription or the statin wasn’t available in SUS Pharmacies. 
  
Most statin users (81.4%) reported using statins for at least one year, and 71.0% received 
information on how to use their medicines during the last dispensing.  
 
Losartan was the most co-prescribed medicine with statins (33.2%, n= 200), followed by 
metformin (22.9% n=138), omeprazole (16.9% n=102), hydrochlorothiazide (14.6% n=88) and 
enalapril (14.4% n=87). When patients were asked about their statin supply, 68.1% reported 
getting their medicines free of charge; whereas 13.8% reported obtaining them from the Popular 
Pharmacy Program (10% co-payment). 
  
Poor adherence, defined as missing at least one dose of statin in the seven days prior to the 
interview, was described by 6.5% of patients. Deciding not to take the statin was indicated as 
the main reason of non-adherence (30.7%), followed by forgetting doses (24.1%), the lack of 
access resulting from SUS unavailability (23.5%) and occurrence of adverse events (10.6%). 
  
The results of the multiple logistic regression model for the predictors of statin use are 
presented in Table 4. The use of statins was significantly associated with age, with elderly 
people almost three times more likely to take a statin (OR 2.94, 95%CI 1.72-5.04).  Patients 
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with higher education had approximately double the chance of taking statins versus those who 
were illiterate/incomplete elementary school (OR 2.24 95%CI 1.25-4.02). Residents of the 
South (OR 3.55 95%CI 1.84-6.84), Northeast (OR 2.76 95%CI 1.41-5.39) and Southeast 
regions (OR 2.53 95% CI 1.26-5.08) had greater statin utilisation than those in the North and 
Midwest regions. People with metabolic disorders, characterized by dyslipidemia and diabetes 
mellitus, had a 9.78-fold higher chance of taking a statin, and patients with heart disease were 
1.57 times more likely to be taking a statin. Statins use was associated with the number of 
medicines being taken, and the greatest strength association was with polypharmacy (OR 10.08 
95%CI 6.45-15.75). Alcohol consumption above once per month, and not having attended 
emergency services, were also associated with statin use (OR 1.41 [95%CI 1.01-1.99%] and 
OR 1.87 [95%CI 1.29-2.70%], respectively). There was no statistically significant difference in 
adherence to statins according to the access: 68.0% (CI95% 59.3-75.6) of adherent patients 
accessed statins free of charge in SUS pharmacies and 69.8% (CI95% 46.6-86.0) accessed 
statin in private pharmacies (p-value = 0.864). 
 
Table 4. Associated factors (odds ratio) to statins use in SUS primary health care 
services patients according to the multiple logistic regression model. National Survey on 
Access, Use and Promotion of Rational Use of Medicines – Services, 2015 
 

Variables OR CI 95% OR p-value 
Age (years) 

  
<0.001 

18 - 44 - - 
 

45 - 64 2.821 (1.614; 4.931) 
 

≥ 65 2.943 (1.718; 5.042) 
 

Education level 
  

0.234 a 

Illiterate/ Incomplete elementary school - - 
 

Elementary school 1.370 (0.974; 1.927) 
 

High school a 1.475 (1.022; 2.127) 
 

Higher education a 2.237 (1.246; 4.015) 
 

Region of residence 
  

0.003 

North - - 
 

Midwest 2.227 (1.073; 4.621) 
 

Southeast 2.533 (1.263; 5.078) 
 

Northeast 2.760 (1.414; 5.386) 
 

South 3.550 (1.843; 6.837) 
 

Metabolic diseases b 
  

<0.001 

No - - 
 

Yes 9.778 (6.554; 14.587) 
 

Heart diseases 
  

<0.001 

No - - 
 

Yes 1.570 (1.112; 2.218) 
 

Number of drugs used 
  

<0.001 

1 - - 
 

2-4 2.805 (1.844; 4.268) 
 

≥ 5 (polypharmacy) 10.077 (6.451; 15.739) 
 

Alcohol use 
  

0.005 

No - - 
 

Yes 1.414 (1.010; 1.982) 
 

Emergency care 
  

<0.001 

No 1.866 (1.291; 2.697) 
 

Yes - - 
 

NB: p-value Hosmer-Lemeshow = 0.7197; a p-value= 0.038 for high school and p=0.007 for higher 
education level; b Dyslipidemia e Diabetes mellitus 

 
Discussion 
 
The prevalence of statin use in Brazilian primary health care in this study (9.3%) was lower than 
in high income countries, such as the United Kingdom (12.8% of patients) [51], and the United 
States (17.2% of patients) [52]; however. higher than seen in low middle income countries 
(4.9%), including China and Colombia [53–55]. This prevalence rate may be explained by a 
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recent longitudinal study of adults’ health in Brazil (ELSA-Brazil cohort) [56] demonstrating that, 
according to the National guideline for CVD prevention, only a small fraction of eligible statins 
users are actually taking them. In addition, SUS has never developed clear guidelines for the 
use of statins in primary prevention [56], which may also go some way to explaining lower 
prevalence rates in Brazil. However, primary prevention with statins is controversial in view of 
the large number of patients needed to treat to prevent one cardiac event [57]. 
  
Current guidelines for CVD prevention and treatment emphasize non-pharmacological 
approaches including physical activity and cessation of smoking [6,19,21,22]. In this study 
among statins users, 14.4% were smokers and just 30% self-reported physical activities in the 
three months preceding the interview, without a significant statistical difference between statin 
users and non users of statins. The adoption of a fat reduction diet was higher (77.4%), but this 
also represents a challenge.  
 
Not surprisingly statin use was associated with metabolic and heart diseases as diabetes itself 
is an independent risk factor for CVD [27, 58,59].  Even though concerns have been raised 
about the potential diabetogenic effect of statin therapy, statins significantly reduce the risk for 
atherosclerotic cardiovascular disease in patients with diabetes and continue to be 
recommended [17,30, 60]. 
 
Statin use was also associated with higher schooling levels and the Brazilian region of 
residence, with the greatest association found in the South region. This needs to be addressed 
with the prevalence of NCDs, such as hypertension, diabetes, and stroke higher in patients with 
low schooling levels (illiterate and incomplete elementary school), and the negative impact of 
NCDs on quality of life is  greater in the lower educational level population [15,61].  The 
associated factors with statins use found in this study reinforce previous studies [15,61], 
indicating that inequalities in health care persist in Brazil, with people with high risk to CVD not 
using statins. As mentioned, this needs to be urgently addressed to reduce the morbidity and 
mortality associated with CVD. 
  
The use of statins was also associated with age, and elderly people were almost three times 
more likely to use them. Albeit elderly people face the greatest risk and burden of CVD mortality 
and morbidity [62], the current lack of evidence substantially challenges efforts to reach optimal 
health decisions for the aging population, especially for CVD primary prevention [63]. 
Establishing shared decision making is crucial, balancing the benefits and the potential risks of 
statins use for CVD prevention involving older patients [62,63], especially given the level of 
polypharmacy found in this study. Polypharmacy is increasingly common in clinical practice, and 
it has been linked to negative health outcomes, increased morbidity and mortality, reduction of 
the quality of life, and increased costs of care, with concerns to patients and healthcare systems 
[43, 64]. Consequently, statin users need to be regularly monitored for any occurrence of drug 
interactions in addition to issues of adherence, and health care teams need to undertake regular 
medication reviews in order to identify non-essential medicines and their potential de-
prescription, customizing the treatment in people with multimorbidity and more complex 
diseases, or specific vulnerability [64,65], to optimise their use and other essential medicines.  
 
Simvastatin was the most used statin in primary health care patients, followed by atorvastatin 
and rosuvastatin. This was expected as simvastatin is the recommended statin in primary health 
care. The low use of the other statins could be related to the pre-assessment process [22], 
which can cause a delay between prescription and authorization (or not) for dispensing the 
medicines. In addition, rosuvastatin is current subject to 100% co-payment. These findings are 
similar to other studies where prescribing restrictions have significantly affected statin use 
[29,66-68].   However, other studies focusing on the implementation of national guidelines for 
CVD prevention are needed to better understand these results. 
  
Although the self-reported adherence to statin therapy in this study was higher than the average 
seen in other studies [69-71], this could be overestimated.  As a result, statin adherence and 
persistence in Brazil needs to be better understood, especially in patients on multiple 
medications and where there could be concerns with affordability. This is because public supply 
is the only way to access medicines among low income families in Brazil [72,73] as just 24.5% 
of Brazilian population currently have private health insurance [74]. The lack of free-of-charge 
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statin in patients may compromise family budgets and subsequent treatment persistence. 
However, the updating of the Popular Pharmacy Program, including statins in the “Saúde não 
tem preço” (“Health is priceless”) strategy, may contribute to increased adherence to treatment, 
and strengthen the prevention and control of CVD policy in Brazil. These will be subjects of 
future research since one of the key challenges in CVD prevention is to improve adherence and 
persistence to drug treatment [19,33].  
 
Lack of access, forgotten doses and adverse effects accounted for more than half of the 
reasons for non-adherence in SUS primary health care patients. This is in line with other studies 
[4,52,70, 71] in which unintentional non adherence was dominant. The lack of access could be 
related to the poor availability of essential medicines in Brazilian primary health care. However, 
currently limited or no co-payment for designated statins in this study reinforce the availability of 
essential medicines in SUS primary health care services previously reported [75,76], 
highlighting that ensuring access to essential medicines is still a challenge to the Brazilian 
health system. According to the WHO [8], an 80% availability of the affordable basic 
technologies and essential medicines, including generics, is required to treat major NCDs in 
both public and private facilities, which is a global target for prevention and control of these 
diseases. Consequently, to achieve WHO goals it is necessary to better understand the lack of 
statin access where this occurs in Brazil even when these medicines are provided at no or 
limited costs. 
 
This study has important strengths, but some limitations as well. The main advantage is the 
nationally representative sample of the population with data from health surveys constituting an 
acceptable approach to estimate health needs and the prevalence of specific problems in a 
national population [38,74]. However, it was not possible to establish the temporality of the 
associated factors and the causality relation. In addition, the results were based on self-reported 
data which may be subject to recall bias. Furthermore, it wasn’t possible to evaluate primary 
non-adherence because questions about adherence were addressed just to medicine users. 
Despite these concerns, we believe the findings are robust, providing guidance for future 
strategies in Brazil to reduce the morbidity and mortality associated with NCDs. 
 
Conclusions 
 
In Brazil, statin use was associated with age, educational level, region of residence, 
polypharmacy and alcohol consumption.  Non-pharmacological approaches are still challenging 
and policies encouraging a healthy lifestyle, in addition to investments in primary health care, 
need to be strengthened to address inequalities in access and use of medicines where these 
exist to improve statin use. However, the average number of medicines used per person, and 
the association between polypharmacy and statins use, may be a concern if related to the 
inappropriate use of medicines. High adherence rates to statins is encouraging, but this could 
be overestimated. These factors need further evaluation as the rational use of medicines, as 
well as improving adherence to statins, are key areas to help reduce cardiovascular events in 
patients with CVD. 
  
Overall, this study presents baseline information on statin use across Brazil and could 
contribute to developing future programs including the planning and management of health 
interventions aimed at reducing morbidity, mortality and costs due to CVD. Universal and 
sustainable financing, reliable supply systems, strengthening public health systems and high 
adherence to medicines are required to achieve a meaningful reduction in CVD morbidity and 
mortality. Eliminating simvastatin out-of-pocket costs where this exists, improving compliance 
with statin use recommendations, and addressing remaining disparities, will be important steps 
in Brazil to realise the full benefits of statin use. These are important considerations for the 
future. 
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