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A B S T R A C T   

Adherence to secondary prevention measures after acute coronary syndrome (ACS) is essential to prevent disease 
recurrence. In Brazil, the Brazilian Unified Health System (SUS, in Portuguese), and the private healthcare system 
(PHCS) coexist. We aimed to evaluate the adherence to secondary prevention in patients with ACS who were 
assisted by either SUS or PHCS. In this longitudinal prospective study, patients with ACS were admitted to the 
four cardiological reference hospitals of Sergipe, three of which assisted PHCS users, and one, SUS users. We 
analyzed the two patient care models with multiple logistic regression models for adherence to physical activity, 
pharmacotherapy, and smoking cessation. We enrolled 581 volunteers in this study: 44.1 % from SUS and 55.9 % 
from PHCS. PHCS users showed greater adherence to pharmacotherapy at both 30 and 180 (p = 0.001) days after 
ACS with better results in all classes of medications (p < 0.05) than SUS users did. They also showed better 
adherence to physical activity (p = 0.047). There was no distinction between the groups regarding smoking 
cessation. The secondary prevention measures after ACS were more effective in PHCS users than in SUS users due 
to better adherence, especially to pharmacotherapy and regular physical activity.   
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1. Introduction 

Cardiovascular diseases, and acute coronary syndrome (ACS), among 
others, are important causes of morbidity and mortality in Brazil and 
across the world (World Health Organization, 2014; Piegas et al., 2015; 
Marasigan et al., 2020). The implementation of secondary prevention 
measures after an episode of ACS is a fundamental step to reducing the 
incidence of subsequent cardiovascular events (Wita et al., 2019). 
However, implementing them poses a challenge (Piepoli et al., 2016; 
Sakalaki et al., 2019) due to a brief hospital stay (Piepoli et al., 2016). 

The guidelines recommend the use of evidence-based medication 
along with lifestyle interventions including smoking cessation, systemic 
blood pressure control, dietary counseling, weight management, and 
encouragement of physical activity (Piepoli et al., 2016; Steg et al., 
2012; Herdy et al., 2014). 

Adherence to secondary prevention therapies after hospital 
discharge in patients with ACS is a difficult goal to achieve, and the 
levels of adherence decrease after one year of the acute event (Cheng 
et al., 2015) which may have repercussions on the clinical outcomes and 
prognosis of these patients (Mehran et al., 2013; Steca et al., 2017; 
Oliveira et al., 2019). There is evidence that the healthcare model rep
resents one of the factors that can influence adherence to treatment, and 
it is important to investigate possible disparities and their associations 
(Smolderen et al., 2013; Costa et al., 2019). 

In Brazil, the two major healthcare systems are the Brazilian Unified 
Health System (SUS, in Portuguese), co-financed by the government, 
which provides universal coverage on which 150 million Brazilians 
depend on, and the private healthcare system (PHCS) with 50 million 
users (Brasil. Lei n. 8.080, 1990; Brasil. Adequação do atendimento pode 
reduzir mortes por infarto, 2012). Although access to healthcare is a 
universally and an equitably established right for all Brazilians (Brasil. 
Lei n. 8.080, de 19 de setembro de, 1990), there are indications of dis
tortions in the access and quality of these health services (Costa et al., 
2019; Brasil. Lei n. 8.080, 1990; Brasil, 2012; Oliveira et al., 2019). 

National registries documenting adherence to secondary prevention 
are scarce, especially those focusing on SUS and PHCS. Comparative 
studies between these systems allow us to evaluate the effectiveness of 
these measures in both contexts. The state of Sergipe, Brazil, being the 
smallest state in the nation with only four reference hospitals for car
diovascular diseases could serve as a laboratory for the initiative to 
measure the presumed disparity between SUS and PHCS in the care of 
ACS patients. Therefore, the objective of this research was to evaluate 
the adherence to secondary prevention measures in patients with ACS 
who were assisted by either SUS or PHCS. 

The lack of adherence to medication treatment and lifestyle changes 
after ACS influences the emergence of subsequent cardiovascular events 
within the socioeconomic context and sedentary lifestyle. 

Fig. 1. Organization chart of the process of inclusion, exclusion and loss of patient follow-up in the research.  
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2. Methods 

2.1. Study design and location 

This observational, prospective, longitudinal study was carried out in 
four referral hospitals providing cardiology services in Aracaju City, 
Sergipe, Brazil. Among these hospitals, only one offers services through 
SUS and does not have an “open-door” service, which means that it re
quires the referral of patients from another health institution. The other 
three hospitals only offer PHCS, either through health insurance or 
disbursement. Our research followed the components of the Strength
ening the Reporting of Observational Studies in Epidemiology (STROBE) 
(Malta et al., 2010) protocol for observational studies, as shown in 
Fig. 1. 

2.2. Study sample 

We adopted the “all-comers”’ sample type. This study enrolled 581 
volunteers of both sexes, aged > 18 years. They were consecutively 
diagnosed with ACS, which was characterized by unstable angina (UA), 
acute myocardial infarction (AMI) without ST-segment elevation 
(NSTEMI), or AMI with ST-segment elevation (STEMI). Patients who did 
not agree to participate in the study by signing the informed consent 
form and/or who were unable to answer the study protocols were 
excluded from the study. The inclusion and exclusion process is shown in 
Fig. 1. 

The diagnosis of ACS was based on the patients’ clinical history, with 
the onset of consistent symptoms of acute ischemia during the previous 
24 h, including or not a series of increases in myocardial necrosis 
markers. These data were confirmed by electrocardiography, Doppler 
echocardiography, or cine coronary angiography. In some cases, the 
diagnosis was confirmed using more than one of the previously cited 
examinations (Eisen et al., 2016). 

Our study was submitted to the Research Ethics Committee involving 
human beings at the Federal University of Sergipe (CEP/UFS). The 
committee approved our research (approval no. 302,544). All patients 
signed the informed consent form. 

2.3. Data collection 

Data were collected from October 2013 to March 2016. The study 
consisted of three stages: (1) initial evaluation after the diagnosis of ACS 
(hospitalization); (2) follow-up assessment 30 days after ACS; (3) final 
evaluation at 180 days after ACS. To this end, we used the Case Report 
Form which is composed of variables that provide information about 
patients’ sociodemographic and clinical conditions and levels of phys
ical activity. To fill this form, data were obtained through interviews 
with the patient or one family member when the patients could not 
respond to the questionnaire by themselves. Their medical records were 
also analyzed. 

The protocols of the medical teams of the hospitals followed national 
and international guidelines for patients with ACS (Nicolau et al., 2021; 
McDonagh and Metra, 2021; Bakker et al., 2020). At hospital discharge, 
individuals received general orientation regarding dietary intake, 
smoking cessation, physical activity, and adherence to drug treatment to 
prevent disease recurrence. 

It is important to emphasize that at no time, the team of researchers 
of the study that originated this article performed interventions on the 
patients included in the research. 

At admission and 180 days after ACS, the International Physical 
Activity Questionnaire (short version) (Committee, 2005; Matsudo 
et al., 2001) was used to assess adherence to physical activity recom
mendations. At 180 days after ACS, patients were surveyed about 
smoking cessation and information on new cardiovascular events. 

In the context of secondary prevention, some classes of medications 
are labeled as “A” according to the Specialized Guidelines (Nicolau 

et al., 2021; McDonagh and Metra, 2021; Bakker et al., 2020), such as a) 
antithrombotics: acetylsalicylic acid (ASA) and/or a P2Y12 inhibitor 
(Prazygrel, Ticagrelor or Clopidogrel); b) β-blockers; c) statins; d) 
angiotensin-converting enzyme inhibitors (ACEI)/AT1 Receptor 
Blockers (ARB) and aldosterone receptor antagonist (spironolactone) in 
case of heart failure and/or left ventricular dysfunction. We collected 
the data related to the prescriptions of the medicines mentioned above 
from the medical records, and compared them to the prescriptions, with 
the patients present at the moment of hospital discharge. Patients were 
considered adherent at 30- and 180-days post ACS when they reported 
using all prescribed medications. 

In relation to the socioeconomic level of the sample, the study is 
according to the Brazilian Economic Classification Criterion of the 
Brazilian Association of Research Companies (ABEP) (ABEP, 2008). For 
purposes of analysis, the eight economic levels, or economic classes, 
established by ABEP, were grouped and named as follows: A1, A2, and 
B1 in High Economic Level (A); B2, C1, and C2 in Medium Economic 
Level (M) and, D and E in Low Economic Level (B). 

2.4. Data analysis 

We performed the statistical analyses using the software R Core 
Team 2016, version 3.3.2, and adopted p < 0.05 as the level of statistical 
significance. Numerical variables were subjected to the Kolmogor
ov–Smirnov test to determine the type of distribution and were pre
sented using the mean and standard deviation (SD). Categorical 
variables were described by the absolute (n) and relative (%) fre
quencies. For the comparison between the SUS and PHCS groups, we 
used the Mann-Whitney test for the quantitative variables. The analysis 
of association between the qualitative variables was performed using the 
chi-square test or Fisher’s exact test, as appropriate. 

We developed a multiple logistic regression model with adherence to 
pharmacotherapy, physical activity, and smoking cessation after ACS, 
and the dependent variables were adjusted for the socioeconomic vari
ables (age, sex, schooling), clinical factors [presence of comorbidities 
such as systemic arterial hypertension, diabetes mellitus, dyslipidemia, 
overweight individuals, abdominal obesity], the healthcare model (SUS 
and PHCS), duration of hospitalization, and the number of medications 
prescribed at the time of discharge. 

For making adjustments to the logistic regression model, we used the 
odds ratio (OR) for interpreting the results, and we adopted the 95 % 
confidence interval (CI) for the independent variables associated with 
adherence to medication, physical activity, and smoking cessation after 
ACS. 

3. Results 

A total of 581 individuals were admitted to the emergency services, 
256 (44.1 %) from SUS and 325 (55.9 %) from PHCS. At 30 and 180 days 
after the ACS, we interviewed 519 (89.3 %) and 488 (84.0 %) patients, 
respectively. 

Table 1 shows a comparison of the characteristics of the patients 
according to the healthcare model. The groups presented distinct char
acteristics except for the sedentary lifestyle. The SUS group had a sig
nificant higher number of males and patients with lower age, schooling, 
income, and socioeconomic status than the PHCS group. The SUS group 
also presented lower incidences of systemic arterial hypertension, dia
betes mellitus, and dyslipidemia. Individuals in this group were also less 
likely to be overweight or exhibit central obesity. We also observed that 
SUS users had a higher frequency of STEMI, smoking, alcohol con
sumption, and a longer hospitalization time. It should be noted that at 
the time of hospital discharge, PHCS users were prescribed a greater 
number of medications, and after 30 and 180 days of the ACS, they 
received better medical care from cardiologists. At 180 days after the 
acute event, we observed similar behaviors between the groups con
cerning the cardiovascular outcomes and rehospitalization rates. 
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Table 1 
Socioeconomic, clinical characteristics and adherence to secondary prevention 
of patients with ACS, according to the type of healthcare, Aracaju, Sergipe, 
Brazil.   

Number of 
Valid 
Patients 

Type of Healthcare  

Categorical Variables (%) SUS (%) PHCS 
(%) 

p 

Age group (Years)1     

from 18 to 49 75 (12.9) 51 
(19.9) 

24 (7.4)  

from 50 to59 144 (24.8) 68 
(26.6) 

76 
(23.4)  

from 60 to 69 197 (33.9) 88 
(34.4) 

109 
(33.5)  

<0.001 

from 70 to79 108 (18.6) 38 
(14.8) 

70 
(21.5)  

≥ 80 57 (9.8) 11 (4.3) 46 
(14.2)  

Sex1     

Male 370 (63.7) 181 
(70.7) 

189 
(58.2)  

<0.002 

Female 211 (36.3) 75 
(29.3) 

136 
(41.8)  

Schooling (Years)1     

No schooling or < 1 year 44 (7.6) 32 
(12.5) 

12 (3.7)  

from 1 to 3 84 (14.5) 64 
(25.0) 

20 (6.1)  <0.001 

from 4 to 8 178 (30.6) 99 
(38.7) 

79 
(24.3)  

9 years or more 275 (47.3) 61 
(23.8) 

214 
(65.9)  

Familiar Income Per Capita 
(MW)2     

≤ 1 248 (43.0) 196 
(76.9) 

52 
(16.2)  

> 1 and ≤ 3 216 (37.5) 54 
(21.1) 

162 
(50.5)  

<0.001 

> 3 and ≤ 5 50 (8.7) 3 (1.2) 47 
(14.6)  

> 5 62 (10.8) 2 (0.8) 60 
(18.7)  

ABEP Classification 1     

Class A 50 (8.6) 3 (1.2) 47 
(14.5)  

Clases B1 and B2 179 (30.8) 26 
(10.1) 

153 
(47.1)  

<0.001 

Clases C1 and C2 207 (35.6) 101 
(39.5) 

106 
(32.6)  

Clases D – E 145 (25.0) 126 
(49.2) 

19 (5.8)  

ACS Classification 1     

UA 101 (17.4) 20 (7.8) 81 
(24.9)  

NSTEMI 213 (36.7) 47 
(18.4) 

166 
(51.1)  

<0.001 

STEMI 267 (45.9) 189 
(73.8) 

78 
(24.0)  

Systemic Arterial 
Hypertension1 

464 (79.9) 194 
(75.8) 

270 
(83.1)  

0.037 

Diabetes Mellitus1 208 (35.8) 76 
(29.7) 

132 
(40.6)  

0.008 

Dyslipidemia 1 322 (55.4) 104 
(40.6) 

218 
(67.1)  

<0.001 

Overweight2 390 (67.7) 153 
(60.5) 

237 
(73.4)  

0.001 

Abdominal Obesity 3 428 (75.3) 171 
(68.1) 

257 
(81.1)  

<0.001 

Sedentarism1 311 (53.5) 131 
(51.2) 

180 
(55.4)  

0.353 

Alcoholism1 70 (12.0) 39 
(15.2) 

31 (9.5)  0.049 

Smoking1     

No 268 (46.1) 100 
(39.1) 

168 
(51.7)  

<0.001  

Table 1 (continued )  

Number of 
Valid 
Patients 

Type of Healthcare  

Categorical Variables (%) SUS (%) PHCS 
(%) 

p 

Yes 99 (17.0) 63 
(24.6) 

36 
(11.1)  

Ex-smoker 214 (36.9) 93 
(36.3) 

121 
(37.2)  

Hospitalization time 
(Days)4 

555 (100.0) 11.44 
(11.6)⸸ 

9.42 
(10.6)⸸  

<0.001A 

Prescribed Medications at 
Discharge 4 

555 (100.0) 6.67 
(1.3)⸸ 

7.20 
(1.5)⸸  

<0.001A 

No medical care 30 days 
after ACS5 

63 (12.1) 45 
(19.6) 

18 (6.2)  <0.001 

No medical care 180 days 
after ACS6 

47 (9.6) 31 
(14.7) 

16 (5.8)  0.002 

Presence of CV outcomes 
180 days post-ACS7 

581 (100.0) 45 
(17.6) 

54 
(16.6)  

0.845 

ACS 32 
(12.5) 

36 
(11.1)  

0.689 

Stroke 5 (2.0) 4 (1.2)  0.516 
CHF 7 (2.7) 8 (2.5)  0.987 
Cardiac Arrest 1 (0.4) 6 (1.8)  0.141 

Rehospitalization8 513 (100.0) 29 
(13.0) 

51 
(17.6)  

0.188 

Adherence to Secondary 
Prevention 30 days post- 
ACS 

519 (100.0)    

Adherence to 
pharmacotherapy     
No 180 (34.7) 99 

(43.0) 
81 
(28.0)  

0.001 

Yes 339 (65.3) 131 
(57.0) 

208 
(72.0)  

Adherence to 
Acetylsalicylic Acid9 

478 (96.0) 204 
(94.4) 

274 
(97.2)  

0.193 

Adherence to Other 
Antiplatelets9 

481 (93.9) 206 
(90.7) 

275 
(96.5)  

0.012 

Adherence to Statins9 437 (89.4) 175 
(83.3) 

262 
(93.9)  

<0.001 

Adherence to β-Blockers9 432 (92.7) 181 
(88.7) 

251 
(95.8)  

0.006 

Adherence to ACEI/ARB9 409 (90.9) 169 
(87.1) 

240 
(93.8)  

0.024 

Smoking Cessation     
Smoker 17 (3.3) 7 (3.0) 10 (3.5)  0.986 
Non smoker 502 (96.7) 223 

(97.0) 
279 
(96.5)  

Adherence to Secondary 
Prevention 180 days post- 
ACS 

488 (100.0)    

Adherence to 
pharmacotherapy     
No 161 (33.0) 88 

(41.7) 
73 
(26.4)  

0.001 

Yes 327 (67.0) 123 
(58.3) 

204 
(73.6)  

Adherence to 
Acetylsalicylic Acid9 

434 (92.5) 174 
(88.3) 

260 
(95.6)  

0.006 

Adherence to Other 
Antiplatelets9 

428 (88.6) 172 
(82.3) 

256 
(93.4)  

<0.001 

Adherence to Statins9 388 (83.3) 143 
(72.6) 

245 
(91.1)  

<0.001 

Adherence to β-Blockers9 392 (88.9) 157 
(83.1) 

235 
(93.3)  

0.001 

Adherence to ACEI/ARB9 357 (84.6) 130 
(74.3) 

227 
(91.9)  

<0.001 

Smoking Cessation     
Smoker 25 (5.1) 14 (6.6) 11 (4.0)  0.264 
Non smoker 463 (94.9) 197 

(93.4) 
266 
(96.0)  

Physical Activity     
Sedentary 280 (57.4) 133 

(63.0) 
147 
(53.1)  

0.034 

Active 208 (42.6) 78 
(37.0) 

130 
(46.9)  
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Regarding adherence to secondary prevention, we observed that 
compared to PHCS users, SUS users showed a lower adherence to 
pharmacotherapy at the two time points of evaluation after ACS, as well 
as to physical activity at 180 days after the acute event. There was no 
distinction between the groups as regards smoking cessation after ACS 
(Table 1). 

In the evaluation of adherence to medication of different classes 
based on the healthcare model, the results revealed that at 30 days after 
ACS, SUS users had a lower adherence to four classes of drugs (other 
antiplatelets, statins, beta-blockers, and ACEI/ARBs) than that seen in 
PHCS users. At 180 days of follow-up, SUS users showed a lower 
adherence to all classes of medications (Table 1). 

Table 2 shows the number and percentage of patients using the 
various classes of medications after ACS. The adherence was the best for 
acetylsalicylic acid, while that for lipid-lowering agents was lower at the 
two assessment timepoints, with a reduction in the adherence level for 
all classes of medications at 180 days after the acute event. 

The multiple logistic regression analysis showed that the adherence 
to physical activity at 180 days after ACS was better in younger patients, 
females, PHCS users, and those with no abdominal obesity (Table 3). 

At 30 and 180 days after the acute event, we observed a positive 
correlation between PHCS users and a shorter hospitalization period, 
and adherence to pharmacotherapy. The data also demonstrated that 
younger individuals showed a greater adherence to medications at 30 
days after ACS and dyslipidemic individuals displayed a greater adher
ence to pharmacotherapy at 180 days after the acute event (Table 3). 

Patients with dyslipidemia were more likely to stop smoking at 30 
days after ACS, whereas older and overweight individuals were more 
likely to quit smoking at 180 days after the acute event (Table 3). 

4. Discussion 

The objective of this research was to evaluate the adherence to sec
ondary prevention measures (practice of physical activity, adherence to 
medications, and smoking cessation) in patients with ACS who were 
assisted by SUS and PHCS. 

The main findings of the present study were as follows: PHCS users 
showed greater adherence to the drug therapy at both timepoints of 
evaluation than that seen in SUS patients. In addition, PHCS users 
showed a better adherence to all classes of medications at 180 days after 
the acute event. We also found that statins (83.3 %) and ACEI/ARB 
(84.6 %) were the medications associated with the lowest adherence, 
whereas acetylsalicylic acid was associated with the highest adherence 
(92.5 %). Utilization of private healthcare and a short period of hospi
talization (30 days after ACS: OR = 0.60 (0.44; 0.80), p = 0.001). 180 
days after ACS: OR = 0.65 (0.49; 0.86), p = 0.003) were associated with 
better adherence to medication at both time points. 

The evaluation of the implementation of lifestyle changes in this 
study revealed a reduction in the frequency of smokers at 180 days after 
ACS (51 %) regardless of the type of healthcare provided to the patient. 
However, regarding physical activity, there was an increase in the per
centage of sedentary individuals in the phase between hospital admis
sion (51.2 %) and 180 days (63 %) after the acute event in the SUS 
group. We also observed that subjects who were younger (OR = 0.96 
(0.94; 0.98), p < 0.001), female (OR = 0.46 (0.30; 0.70, p < 0.001), as 
well as PHCS users (OR = 1.76 (1.21; 2.79), p = 0.047) showed a better 
adherence to physical activity. 

ACS remains a serious public health problem in Brazil and worldwide 
(Bakker et al., 2020; Cheng et al., 2015; Costa et al., 2019; Eisen et al., 
2016; Herdy et al., 2014; Marasigan et al., 2020; Mehran et al., 2013; 
Nicolau et al., 2021; J. C. Oliveira et al., 2019; L. M. S. M. Oliveira et al., 
2019; Piegas et al., 2015; Piepoli et al., 2016; Sakalaki et al., 2019; 
Smolderen et al., 2013; Steca et al., 2017; Steg et al., 2012; Wita et al., 
2019; Nicolau et al., 2021), and it is essential to use evidence-based 
medications and lifestyle modifications as a form of secondary preven
tion in order to improve the prognosis of these patients (Piepoli et al., 
2016; Nicolau et al., 2021; Barroso, et al., 2020). 

Worryingly, there was a lower adherence to the pharmacotherapy 
recommended by the guidelines (Piegas et al., 2015; Piepoli et al., 2016; 
Nicolau et al., 2021) in individuals assisted by SUS compared to the 
adherence levels of those assisted by PHCS (30 days after ACS: PHCS =
72 %, SUS = 57 %, p = 0.001). 180 days after ACS: PHCS = 73.6 %, SUS 
= 58.3 %, p = 0.001. SUS users showed low adherence to drug treatment 
for all classes of drugs (Acetylsalicylic Acid: PHCS = 95.6 %, SUS = 88.3 
%, p = 0.006. Other Antiplatelets: PHCS = 93.4 %, SUS = 82.3 %, p <
0.001. Statins: PHCS = 91.1 %, SUS = 72.6 %, p < 0.001. β-Blockers: 
PHCS = 93.3 %, SUS = 83.1 %, p = 0.001. ACEI/ARB: PHCS = 91.9 %, 
SUS = 74.3 %, p < 0.001), which revealed the vulnerability of those 
assisted exclusively by public healthcare. This finding was also 
confirmed by the logistic regression model analysis at both time points 
of evaluation (30 days after ACS: OR = 2.38 (1.45; 3.95), p = 0.001. 180 
days after ACS: OR = 2.48 (1.48; 4.19), p = 0.001). 

Drummond et al. (2020) observed that although SUS increased 
support for free drug therapy from 39.24 % in 1998 to 64.72 % in 2008, 

ACS = Acute Coronary Sindrome; MW = Minimum Wage; ABEP = Brazilian 
Asssociation of Research Companies (2015); UA = Unstable Angina; NSTEMI =
non-ST elevation myocardial infarction; STEMI = ST elevation myocardial 
infarction; CV = Cardiovascular; CHF = Congestive Heart Failure; ACEI =
Angiotensin Converting Enzyme Inhibitors; ARB = Angiotensin II Receptor 
Blockers; p = Fisher’s Exact Test or Pearson’s Chi-square Test; A = Mann- 
Whitney Test; ⸸Mean (±SD); 1 = 581; 2 = 576; 3 = 568; 4 = Patients excluded 
because of intra-hospital death (26 patients); 5 = 519; 6 = 488; 7 = Total 
number of patients admitted in the study, since new outcomes could arise during 
hospitalization of ACS; 8 = Patients who died in the hospital and sample losses 
were excluded (68 patients); 9 = Patients Indicated to use medication at hospital 
discharge. 

Table 2 
Prescription and use of pharmacological therapy after Hospital Discharge in patients with ACS, Aracaju, Sergipe, Brazil.  

Pharmacological 
Therapy 

Patients Indicated to use medication at 
HD 

PI at 30 days post- 
ACS 

Patients Interviewed 
at 30 days post-ACS 

PI at 180 days post- 
ACS 

Patients Interviewed 
at 180 days post-ACS 

WM (%) NM (%) WM (%) NM (%) 

ASA 532 (95.8) 498 478 
(96.0) 

20 (4.0) 469 434 
(92.5) 

35 (7.5) 

Other Antiplatelets 544 (98.0) 512 481 
(93.9) 

31 (6.1) 483 428 
(88.6) 

55 
(11.4) 

Statins 521 (93.9) 489 437 
(89.4) 

52 
(10.6) 

466 388 
(83.3) 

78 
(16.7) 

β-Blockers 493 (88.8) 466 432 
(92.7) 

34 (7.3) 441 392 
(88.9) 

49 
(11.1) 

ACEI/ARB 473 (85.2) 450 409 
(90,9) 

41 (9.1) 422 357 
(84.6) 

65 
(15.4) 

Patients who were discharged = 555; HD = Hospital discharge; ACS = Acute Coronary Syndrome; PI = Patients Interviewed; WM = With Medication; NM = No 
medication; ASA = Acetylsalicylic Acid; ACEI = Angiotensin Converting Enzyme Inhibitors; ARB = Angiotensin II Receptor Blockers. 
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irregularities in public policy together with socioeconomic inequality 
associated with low education, poverty, and diseases. Acute disorders 
still compromise access to pharmacotherapy for the most vulnerable 
population (Barreto, 2020). 

Barretto et al. (2020) also identified a similar pattern in hypertensive 
patients followed by SUS, 40 % of which had low adherence to drug 
treatment. The authors suggest that older age and income above 2 
minimum wages are factors that contribute to greater adherence to 
pharmacotherapy. 

The results of this research become even more relevant considering 
the evidence in the literature of the unequivocal benefits of pharmaco
logical agents (Piegas et al., 2015; Nicolau et al., 2021; Barroso, et al., 
2020; Drummond, 2020; Barreto, 2020; Stone et al., 2014). They also 
underlined the fact that secondary prevention therapies continue to be 
underused, as evidenced in the study by Cheng et al. (2015) (Cheng 
et al., 2015) when outlining the modifiable and non-modifiable reasons, 
as well as technological interventions to improve adherence to second
ary prevention after ACS, and detected that non-adherence to pharma
cology in volunteers was 40 % to 75 %9. It is also important to note that 

there is a tendency for adherence levels to decrease over time, as shown 
by Ulrich et al. (2020), detecting that 37.8 % of individuals were using 
Acetylsalicylic Acid, 70.4 % were using ACEI, and only 24.1 % were 
using statins, β-Blockers, ACEI, and an antiplatelet agent simultaneously 
after one year of the event. 

In this study, the medications associated with lower levels of 
adherence were the statins (83.3 %) and ACEI/ARB (84.6 %). In the 
study conducted by Ho et al. (2014), it was verified that patients 
enrolled in an intervention program showed better adherence to statins 
(93.2 %), ACEI/ARB (93.1 %), and clopidogrel (86.8 %) than that of 
patients in the control group (71.3 %, 81.7 % and 70.7 %, respectively). 
Therefore, the need to establish strategies to improve adherence to 
secondary prevention measures, especially in patients assisted by SUS in 
the state of Sergipe became quite evident. 

Another important fact observed in this research was the prolonged 
hospitalization (mean of 11.44 days (±11.6 SD)) for SUS users during 
the acute event, and this variable was shown to be an independent 
predictor for a decreased adherence to post-hospital pharmacotherapy. 
Thus, these findings reinforced that disparities in the quality of 

Table 3 
Multiple logistic regression models of adherence to physical activity, medication and smoking cessation as dependent variables, adjusted for socioeconomic variables, 
clinical and healthcare model in patients with ACS, Aracaju, Sergipe, Brazil.  

Adherence to Physical Activity 

Variables 180 Days after ACSB 

OR (CI 95 %) Standard Error p 

Hospitalization time1 0.79 (0.61; 1.04) 0.14 0.096 
Age (Years) 0.96 (0.94; 0.98) 0.01 <0.001 
Male Sex 0.46 (0.30; 0.70) 0.22 <0.001 
Schooling 1.02 (0.97; 1.07) 0.03 0.421 
Private Healthcare System 1.76 (1.21; 2.79) 0.21 0.047 
SAH 0.61 (0.36; 1.01) 0.27 0.059 
Diabetes Mellitus 1.29 (0.81; 2.04) 0.24 0.286 
Dyslipidemia 1.17 (0.77; 1.78) 0.22 0.478 
Overweight 1.74 (0.96; 3.17) 0.31 0.072 
Abdominal Obesity 0.97 (0.95; 0.99) 0.01 0.006 
N◦ of prescribed medications2 0.90 (0.78; 1.05) 0.08 0.198 
Adherence to Medication 
Variables 30 Days after ACSA 180 Days after ACSB  

OR (CI 95 %) Standard Error p OR (CI 95 %) Standard Error p 
Hospitalization time1 0.60 (0.44; 0.80) 0.15 0.001 0.65 (0.49; 0.86) 0.15 0.003 
Age (Years) 0.98 (0.96; 1.00) 0.01 0.027 0.98 (0.96; 1.00) 0.01 0.050 
Male Sex 1.04 (0.68; 1.59) 0.22 0.844 1.21 (0.78; 1.88) 0.23 0.405 
Schooling 0.96 (0.91; 1.00) 0.03 0.083 0.95 (0.90; 1.00) 0.03 0.058 
Private Healthcare System 2.38 (1.45; 3.95) 0.26 0.001 2.48 (1.48; 4.19) 0.27 0.001 
SAH 0.74 (0.44; 1.22) 0.26 0.244 0.63 (0.36; 1.10) 0.29 0.112 
Diabetes Mellitus 1.15 (0.73; 1.80) 0.23 0.550 1.23 (0.77; 1.98) 0.24 0.403 
Dyslipidemia 1.37 (0.92; 2.05) 0.21 0.130 1.64 (1.07; 2.52) 0.22 0.024 
Overweight 0.99 (0.55; 1.78) 0.30 0.979 0.72 (0.39; 1.32) 0.32 0.294 
Abdominal Obesity 0.99 (0.97; 1.01) 0.01 0.465 0.99 (0.97; 1.01) 0.01 0.388 
N◦ of prescribed medications2 1.36 (0.48; 3.89) 0.54 0.573 1.29 (0.43; 3.90) 0.56 0.650 
Smoking CessationC 

Variables 30 Days after ACS 180 Days after ACS  
OR (CI 95 %) Standard Error p OR (CI 95 %) Standard Error p 

Hospitalization time1 0.93 (0.45; 1.98) 0.34 0.838 1.04 (0.56; 1.90) 0.30 0.907 
Age (Years) 0.97 (0.93; 1.02) 0.02 0.180 0.95 (0.91; 0.99) 0.02 0.009 
Male Sex 0.65 (0.23; 1.92) 0.49 0.382 1.45 (0.53; 4.55) 0.52 0.468 
Schooling 0.93 (0.81; 1.06) 0.06 0.243 0.92 (0.82; 1.03) 0.06 0.143 
Private Healthcare System 2.69 (0.73; 10.65) 0.62 0.111 2.06 (0.66; 6.61) 0.56 0.201 
SAH 1.02 (0.33; 3.56) 0.55 0.973 1.15 (0.43; 3.25) 0.49 0.783 
Diabetes Mellitus 0.49 (0.10; 1.77) 0.64 0.275 0.43 (0.09; 1.45) 0.65 0.197 
Dyslipidemia 0.25 (0.07; 0.77) 0.56 0.013 0.41 (0.14; 1.07) 0.49 0.067 
Overweight 0.41 (0.08; 1.86) 0.71 0.217 0.25 (0.06; 0.92) 0.66 0.036 
Abdominal Obesity 1.01 (0.95; 1.07) 0.03 0.681 0.99 (0.94; 1.05) 0.03 0.808 
N◦ of prescribed medications2 1.15 (0.77; 1.66) 0.18 0.438 1.03 (0.73; 1.43) 0.17 0.857 

ACS = Acute Coronary Syndrome; OR = Odds Ratio; CI = Confidence Interval; SAH = Systemic Arterial Hypertension; N◦=number; 1 = In days (Logarithm); 2 =
Logarithm; Adherence to physical activity: 0 = Sedentary (Non-adherence) and 1 = Active (Adherence). Adherence to medication: 0 = Non-adherence and 1 =
Adherence; Smoking: 0 = Adherence to orientation (non-smoking) and 1 = Non-adherence (smoking); Age (years) in the interview; Gender: 0 = Female and 1 = Male; 
Schooling (years) in the interview; Healthcare model: 0 = SUS and 1 = PHCS; SAH: 0 = No and 1 = Yes. Diabetes mellitus: 0 = No and 1 = Yes; Dyslipidemia: 0 = No 
and 1 = Yes; Overweight: 0 = No and 1 = Yes; Abdominal obesity: 0 = No and 1 = Yes; Number of prescribed medications at hospital discharge. A = 519 patients 
evaluated; B = 488 patients evaluated; C = Performed with patients (99) who self-declared smokers on admission. 
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healthcare may have influenced PHCS users (mean 9.42 days (±10.6 
SD), p < 0.001) which enabled them to adhere to the treatment pro
posed after ACS to a greater degree. 

The literature states that disparities in the quality of health care 
offered can exert an influence on the prognosis of patients, as verified in 
the research conducted by Vallabhajosyula et al (2019) (Vallabhajosyula 
et al., 2019) when checking the level of in-hospital mortality resulting 
from acute myocardial infarction followed by cardiogenic shock. Urban 
university hospital (OR = 0.87 (0.84; 0.91), p < 0.001) and urban non- 
university hospital (OR = 0.81 (0.78; 0.84), p < 0.001) showed lower 
mortality than rural hospitals. Compared with smaller hospitals, 
admission to large hospitals was associated with lower mortality out
comes (OR = 0.94 (0.91; 0.98), p = 0.002). This reflects the differences 
in how health services can be accessed by different individuals and re
veals the inequalities in healthcare meted out to such individuals (Costa 
et al., 2019; Malta et al., 2017; Mirkin et al., 2017; Costa et al., 2022). 

According to the literature, smoking may be highlighted as a key risk 
factor (World Health Organization, 2014; Brasileiro, 2013; Yun et al., 
2015) from among a set of risk factors responsible for the majority of 
deaths due to non-transmissible chronic diseases. Smoking is a modifi
able cardiovascular risk factor (Costa et al., 2022; Stone et al., 2014; 
Brasileiro, 2013), and patients should be encouraged to abandon this 
habit after ACS in order to prevent the recurrence of the disease (Cho
mistek et al., 2015; Nicolau et al., 2021; Piepoli et al., 2016; Smolderen 
et al., 2013; Steg et al., 2012; Yun et al., 2015; Brasileiro, 2013; Nicolau 
et al., 2021). 

In this study, we found that there was a reduction in the percentage 
of smokers (17 % vs 5.1 %) post ACS, and there was no distinction be
tween the types of healthcare regarding this trend (p = 0.264). In 
addition, the number of smokers (5.1 %) after ACS was lower than that 
found in a research (18.5 %) that aimed to investigate the prevalence of 
a healthy lifestyle in individuals with a history of coronary artery disease 
or stroke (Teo et al., 2013). 

Worldwide, physical inactivity contributes to 3.2 million deaths and 
69.3 million disabilities per year (World Health Organization, 2014). 
While evaluating patients at 180 days after ACS, we noticed a large 
number of patients (57.4 %) with a sedentary lifestyle in the sample, 
with worse results in the SUS group than in the PHCS group (63 % vs 
53.1 %; p = 0.034). The frequency of sedentarism in this sample pop
ulation exceeded the frequency of sedentarism at the national (46 %), 
regional (44.3 %), and state (44.7 %) levels (Brasileiro, 2013). 

In the study conducted by Goodwin et al (2019) (Goodwin et al., 
2019) with the purpose of identifying factors associated with physical 
activity performance after hospital discharge in ACS patients, it was 
found that 39.7 % of participants were sedentary, with an association for 
female sex (OR = 2.76 (1.10; 6.95), p = 0.031) and older individuals 
(OR = 1.11 (1.06;1.17), p < 0.001). 

Our data also revealed that younger individuals showed better 
adherence to the recommendations for physical activity (OR = 0.96 
(0.94; 0.98), p < 0.001), but contrasted with the literature on that, this 
study revealed a higher number of active individuals of the female sex 
(OR = 0.46 (0.30; 0.70), p < 0.001). 

Greater adherence to the recommendations for physical activity was 
also seen in PHCS users (OR = 1.76 (1.21; 2.79), p < 0.047), and we 
verified that this assistance model exerted a great influence on the de
cision of individuals to lead an active lifestyle. The data on sedentarism 
concerning the patients of this research are worrisome as the relation
ship between physical exercise, secondary prevention, and the prognosis 
of individuals following coronary artery disease has already been 
established in the literature (Piegas et al., 2015; Marasigan et al., 2020; 
Chomistek et al., 2015; Goodwin et al., 2019; Broers et al., 2020; 
Nakayama et al., 2020). 

Rodrigues et al. (20177), in a systematic review, found that the so
cioeconomic level directly impacts the practice of physical activity, 
especially due to the low income that favors a greater workload and 
longer commuting time to work. In addition, the lack of knowledge of 

the importance of physical activity in the treatment due to the low level 
of education associated with socioeconomic inequality contributes to 
the higher prevalence of sedentary lifestyle. On the other hand, those 
with higher income, education and professional status have a higher 
level of activity. 

We note that a study of individuals with cardiometabolic risk 
enrolled in an intervention program involving the practice of physical 
activity in association with guidelines for a healthy lifestyle proved to be 
a more effective strategy in reversing sedentary behavior (50 %) than 
receiving only lifestyle guidelines (21 %) (Ensenyat et al., 2020). Thus, 
the literature shows that intervention strategies can be promising in 
changing inactive behaviors in individuals with chronic conditions, 
including cardiovascular conditions (Dempsey et al., 2021). 

This study had some limitations. First, we gathered the information 
on adherence to pharmacotherapy with simple self-report questions 
without using validated measuring instruments. Similarly, we did not 
validate the definitions of smoking cessation and persistence by 
measuring the nicotine levels. Second, the public hospital included in 
this study had discontinued healthcare services for SUS users in July 
2014 and June 2015, a fact that may have contributed to a reduced 
number of patients assisted by this service. We suggest that future 
studies use validated instruments and/or methods to confirm our results. 
Finally, due to multicollinearity, it was not possible to insert the ABEP 
classification in the logistic regression model. 

The findings of this investigation present evidence that social factors 
and possible disparities in healthcare quality influence the degree of 
adherence to secondary prevention measures after ACS in the State of 
Sergipe. It is important to emphasize that the use of a more circum
scribed geographical area would probably represent a more realistic 
strategy considering the continental dimensions of Brazil. However, we 
can speculate that the results obtained from the sample population in 
Sergipe are a reflection of the situation at the national level. 

5. Conclusions 

We can conclude that PHCS was associated with better adherence to 
pharmacotherapy and with better results for all classes of medications at 
180 days after ACS. Regarding lifestyle changes, high frequencies of 
sedentarism were detected in the study patients, and with worse results 
in the public service when compared to the private service. However, no 
distinction was found between the groups for adherence to smoking 
cessation guidelines. Thus, the findings of this research present evidence 
that social factors, besides disparities in the quality of care, influenced 
the difference in adherence to secondary prevention. 

This study demonstrates that more effective measures will be needed 
to overcome the socioeconomic barrier in the prevention of ACS, 
through lifestyle changes (combating smoking and sedentary lifestyles) 
and better pharmacological adherence strategies for this population. 
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correspondentes e dá outras providências. http://www.planalto.gov.br/ccivil_03/Leis/ 
L8080.htm. Accessed November 08, 2017. 

Instituto Brasileiro de Geografia e Estatística (IBGE). Ministério da Saúde. Ministério do 
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Widdershoven, J.W.M.G., Habibović, M., 2020. Usefulness of a lifestyle intervention 
in patients with cardiovascular disease. Am. J. Cardiol. 125 (3), 370–375. 

Cheng, K., Ingram, N., Keenan, J., Choudhury, R.P., 2015. Evidence of poor adherence to 
secondary prevention after acute coronary syndromes: possible remedies through the 
application of new technologies. Open Heart 2 (1), e000166. 

Chomistek, A.K., Chiuve, S.E., Eliassen, A.H., Mukamal, K.J., Willett, W.C., Rimm, E.B., 
2015. Healthy lifestyle in the primordial prevention of cardiovascular disease among 
young women. J. Am. Coll. Cardiol. 65 (1), 43–51. https://doi.org/10.1016/j. 
jacc.2014.10.024. 

Committee IPAQR. Guidelines for data processing and analysis of the International Physical 
Activity Questionnaire (IPAQ). Retrieved November. 2005;15:2010. https://www.ipa 
q.ki.se/scoring.pdf. Accessed Maio 14, 2014. 

Costa, I.M.N.B.C., Silva, D.G., Oliveira, J.L.M., Silva, J.R.S., Andrade, F.A., Jorge, J.G., 
et al., 2022. Quality of life among patients with acute coronary syndromes receiving 
care from public and private health care Systems. Clin. Pract. 12, 513–526. https:// 
doi.org/10.3390/clinpract12040055. 

Costa, I.M.N.B.C., Silva, D.G., Barreto Filho, J.A.S., Oliveira, J.L.M., Silva, J.R.S., 
Buarque, M.D.B.M., Nascimento, T., Jorge, J.d.G., Almeida, A.S., Almeida-Santos, M. 
A., Sousa, A.C.S., 2019. Diet quality of patients with acute coronary syndrome 
receiving public and private health care. Nutrition. 59, 131–137. 

Dempsey, P.C., Friedenreich, C.M., Leitzmann, M.F., Buman, M.P., Lambert, E., 
Willumsen, J., Bull, F., 2021. Global Public Health Guidelines on Physical Activity 

and Sedentary Behavior for People Living With Chronic Conditions: A Call to Action. 
J Phys Act Health. 18 (1), 76–85. 

Drummond, E.D. Socioeconomic inequalities in access to medication and adherence to 
pharmacotherapy in Brazil. Thesis in Public Health: epidemiology. Saúde Coletiva do 
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Supradesnivelamento do Segmento ST Assistidos na Rede Pública versus Privada - 
Registro VICTIM. Arq. Bras. Cardiol. 112 (5), 564–570. https://doi.org/10.5935/ 
abc.20190054. 

Piegas, L.S., Timerman, A., Feitosa, G.S., et al., 2015. Diretriz da Sociedade Brasileira de 
Cardiologia sobre tratamento do infarto agudo do miocárdio com supradesnível do 
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