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Abstract

Background: Cardiovascular diseases (CVDs) remain the leading cause of mortality in Brazil. Effective dyslipidemia 
management is essential for preventing major adverse cardiovascular events (MACE); however, previous studies have 
reported low rates of lipid target achievement and inadequate statin prescribing in primary health care (PHC) settings.

Objective: To evaluate low-density lipoprotein cholesterol (LDL-C) target achievement and the appropriateness of statin 
prescriptions according to cardiovascular risk among patients receiving PHC in a medium-sized Brazilian city.

Methods: This cross-sectional study was conducted in 18 PHC units in Rio do Sul, Santa Catarina, Brazil, between 
January 13 and May 30, 2025. The study included 180 adults aged 30-59 years of both sexes who had been followed 
for at least 6 months and had a lipid profile assessment within the previous year. Cardiovascular risk was estimated 
using the Framingham Risk Score. Data were analyzed using the chi-square, Mann-Whitney, and Kruskal-Wallis tests. 
Statistical significance was set at p < 0.05.

Results: Among the 180 participants, 95 (52.7%) did not achieve LDL-C targets. LDL-C goal attainment was more frequent 
among low-risk (85.7%) and intermediate-risk (23.9%) individuals and less frequent among high-risk (15.1%) and very 
high-risk (0.0%) individuals. Cardiovascular risk was significantly associated with lipid control (p < 0.05). Median LDL-C 
was 106.8 mg/dL (Interquartile Range (IQR) , 88.4-136.2), with significant differences across risk categories (p < 0.05). 
Among the 56 statin prescriptions identified, only 26 (46.4%) were consistent with guideline-recommended statin intensity.

Conclusion: The low rate of LDL-C target achievement and the high prevalence of inadequate statin therapy highlight 
the need for more effective lipid management strategies and structured interventions in PHC.

Keywords: Heart Disease Risk Factors; LDL-Colesterol; Hydroxymethylglutaryl-CoA Reductase Inhibitors; Primary 
Health Care; Observational Study.
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Introduction
Card iovascu la r  d i seases  (CVDs )  a re  ch ron ic 

noncommunicable conditions characterized by slow 
progression and long asymptomatic periods.1 They remain 
the leading cause of premature morbidity and mortality 
worldwide. By 2030, around 23.6 million people are expected 
to die from CVD each year.2 In Brazil, nearly one-third of all 
deaths are attributed to CVD, imposing a substantial economic 
burden on the health care system. According to the Brazilian 
Society of Cardiology (SBC), the Brazilian Unified Health 

System (SUS) spends more than 1 billion reais annually on 
cardiovascular procedures.3

The Framingham Heart Study identified several major risk 
factors for CVD, including smoking, hypertension, diabetes 
mellitus, obesity, and dyslipidemia.4 Dyslipidemia, characterized 
by abnormal serum lipid concentrations, is a modifiable 
cardiovascular risk factor. Adequate control of cholesterol levels, 
particularly low-density lipoprotein cholesterol (LDL-C), plays a 
central role in both primary and secondary prevention of major 
adverse cardiovascular events (MACE).5

The therapeutic management of dyslipidemia is guided 
by individual cardiovascular risk, which is estimated 
using validated risk scores. Brazilian clinical guidelines 
recommend the Framingham global risk score, interpreted in 
conjunction with independent risk factors such as established 
atherosclerotic CVD (ASCVD), risk equivalents, and aggravating 
conditions. Cardiovascular risk estimation allows prediction 
of the likelihood of cardiac or cerebrovascular events within 
the subsequent 10 years.6,7
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Previous studies evaluating lipid target achievement 
were conducted in heterogeneous health care settings, 
limiting the applicability of their findings to primary health 
care (PHC) services in medium-sized cities.8,9 Because of 
the growing concern regarding population cardiovascular 
health and the need for effective strategies to decrease 
CVD-related morbidity and mortality, this study aimed to 
assess LDL-C target achievement and the appropriateness 
of statin prescriptions according to cardiovascular risk in 
PHC settings.

Methods

Study design

This cross-sectional observational study aimed to 
evaluate lipid target achievement according to individual 
cardiovascular risk among patients receiving care in the 
PHC system of the city of Rio do Sul, state of Santa Catarina, 
Brazil. The study was approved by the human research 
ethics committee on November 28, 2024 (approval number: 
7,256,169). No external funding was received.

Study setting
The study was conducted in 18 PHC units in Rio do Sul, 

Santa Catarina, Brazil, between January 13 and May 30, 
2025. These units were staffed by multidisciplinary teams 
predominantly coordinated by family and community 
physicians or general practitioners.

Study population
The study population consisted of adults aged 30-59 

years of both sexes who were eligible for cardiovascular risk 
stratification using the Framingham Risk Score and were 
consecutively attended at the PHC units. Only individuals 
who had been followed within the city health care system 
for at least 6 months and had a recorded lipid profile within 
the previous 12 months were included, as this interval 
was considered sufficient to reflect potential therapeutic 
adjustments. Participation required written informed consent.

Participant selection
Participant recruitment began with the identification of 

patients evaluated within the previous year for a possible 
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diagnosis of dyslipidemia at the PHUs of Rio do Sul, according 
to the predefined eligibility criteria. Data collection occurred 
during routine medical appointments using a sequential and 
proportional approach across the participating units. A total 
of 10 eligible patients per unit were included, reflecting a 
census-like sampling strategy during the study period. All 
identified patients agreed to participate and signed the 
informed consent form.

Sample
This study used a census-based design that included all 

patients meeting the eligibility criteria who attended the 
participating PHC units during the predefined data collection 
period. Therefore, no a priori sample size calculation was 
performed. Data collection followed a sequential and 
proportional approach across the units, resulting in the 
inclusion of 180 patients, with up to 10 eligible participants 
per PHC unit, reflecting routine clinical flow rather than a 
fixed sampling quota.

Variables
The primary outcome was the prevalence of patients 

achieving LDL-C targets according to individual cardiovascular 
risk. The variables assessed included age, sex, educational 
attainment, diabetes mellitus, cardiovascular risk stratifiers 
according to the Updated Cardiovascular Prevention Guideline 
of the SBC – 2019,10 hypertension, smoking status, family 
history of premature coronary artery disease (CAD), presence 
of significant CAD (history of acute myocardial infarction 
(AMI), stroke, or evidence of > 50% arterial obstruction), 
physical activity level, systolic blood pressure (SBP) and 
diastolic blood pressure (DBP), total cholesterol, high-density 
lipoprotein cholesterol (HDL-C), LDL-C, triglycerides, serum 
creatinine, estimated glomerular filtration rate (eGFR), 
overall cardiovascular risk, lifestyle modification (LSM), statin 
prescription, statin type, and adequacy of statin therapy. All 
independent variables were considered potential confounders.

Definition and measurement of variables
The primary outcome variable was LDL-C target 

achievement, defined according to the recommendations 
of the Updated Cardiovascular Prevention Guideline of the 
SBC – 2019. LDL-C goals were established according to 
cardiovascular risk stratification: < 130 mg/dL for low risk, < 
100 mg/dL for intermediate risk, < 70 mg/dL for high risk, and 
< 50 mg/dL for very high risk.10 LDL-C values were obtained 
from the most recent laboratory tests available in the patients’ 
medical records.

In most cases, LDL-C was calculated using the 
Friedewald equation (LDL-C = total cholesterol − HDL-C 
− [triglycerides/5]), which is valid for triglyceride levels 
< 400 mg/dL.11 For triglyceride levels ≥ 400 mg/dL, the 
Martin-Hopkins equation was applied using an individualized 
correction factor to improve LDL-C estimation accuracy.12

Global cardiovascular risk was estimated using the SBC 
Calculator for Cardiovascular Risk Stratification, according to 
current national recommendations. This tool, based on the 
Framingham Risk Score, integrates clinical and laboratory 

variables to classify individuals into low-, intermediate-, high-, 
or very high-risk categories. Although the Framingham score 
may overestimate cardiovascular risk in some populations, its 
use was maintained because it is the method recommended 
by Brazilian national guidelines for cardiovascular risk 
stratification.10

Statin use was assessed using the following question: “Do 
you currently use any statin?” Participants reporting the use of 
simvastatin, atorvastatin, rosuvastatin, pravastatin, fluvastatin, 
pitavastatin, lovastatin, or statin therapy combined with 
ezetimibe were classified as statin users.

Statin prescriptions were verified through medical record 
review and evaluated for adequacy according to individual 
cardiovascular risk, based on the Framingham Global Risk Score 
adapted for the Brazilian population. Statins were categorized 
according to expected LDL-C-lowering potency as low-to-
moderate intensity (e.g., simvastatin ≤ 40 mg or atorvastatin 
≤ 20 mg) or high intensity (e.g., atorvastatin ≥ 40 mg or 
rosuvastatin ≥ 20 mg).

Kidney function was assessed using the eGFR calculated 
with the Chronic Kidney Disease Epidemiology Collaboration 
equation, which is recommended by clinical guidelines 
because of its superior accuracy in adult populations.13

Physical activity level was classified according to the World 
Health Organization 2020 recommendations based on weekly 
exercise duration and intensity. The categories were defined as 
follows: i) low, no regular physical activity or < 150 minutes/
week of moderate activity or < 75 minutes/week of vigorous 
activity; ii) moderate, ≥ 150 minutes/week of moderate 
activity or ≥ 75 minutes/week of vigorous activity; and iii) 
high, ≥ 300 minutes/week of moderate activity or ≥ 150 
minutes/week of vigorous activity.14

Bias assessment
To minimize information bias, all interviewers underwent 

prior training and used standardized instruments for data 
collection and variable categorization. Data analysis followed 
rigorous procedures to verify consistency and completeness, 
and records lacking sufficient information for cardiovascular 
risk calculation were excluded. Potential selection bias resulting 
from the exclusion of incomplete records was acknowledged; 
however, this was mitigated through evaluation of missing 
data patterns, which did not indicate systematic losses. 
Nevertheless, underreporting and incomplete documentation 
cannot be entirely excluded, as these are inherent limitations 
of studies based on secondary data. The combined use of 
participant interviews and review of both electronic and 
physical medical records was intended to decrease information 
bias and minimize incomplete data capture.

Data collection
Data were collected in person through participant 

interviews and simultaneous review of electronic and physical 
medical records. A structured questionnaire developed by the 
authors was used (Appendix A), including sociodemographic, 
clinical, and therapeutic variables. All interviewers received 
prior training to ensure standardization of participant approach 
and data collection procedures.
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Missing data handling
Participants with missing essential data required for 

cardiovascular risk calculation were excluded from the 
analysis, and no data imputation procedures were performed. 
Before exclusion, missing data patterns were evaluated 
and considered nonsystematic, preserving the validity 
of the statistical analyses and minimizing bias associated 
with inappropriate imputation methods. Although formal 
comparisons between included and excluded records were 
not performed, the assessment of missingness patterns 
suggested no evidence of systematic bias.

Statistical analysis
Data were analyzed using the IBM SPSS Statistics for 

Windows, version 22.0 (IBM Corp., Armonk, N.Y., USA). 
Categorical variables were expressed as absolute and relative 
frequencies. Continuous variables were described as median 
(IQR), since all continuous variables showed nonnormal 
distribution according to the Kolmogorov-Smirnov test.

Extreme outliers were defined as values exceeding three 
times the IQR above the third quartile (Q3) or below the 
first quartile (Q1) and were excluded only when considered 
capable of substantially distorting the analyses, while 
preserving true clinical variability, particularly for triglyceride 
and creatinine values.

In addition to descriptive analyses of overall prevalence, 
subgroup analyses were performed according to LDL-C target 
achievement and cardiovascular risk categories. Statistical 
comparisons were conducted using Pearson’s chi-square 
test for categorical variables, including adjusted residual 
analysis (values ≥ 1.96 considered significant), and the Mann-
Whitney or Kruskal-Wallis tests for nonparametric continuous 
variables. Because of the small size of some cardiovascular 
risk subgroups, post-hoc pairwise comparisons following the 
Kruskal-Wallis test were not systematically performed, and 
the test was interpreted as an omnibus comparison. Statistical 
significance was set at p < 0.05.

Results
The study sample included 180 patients, predominantly 

women, with a median age of 47 years. Most participants had 
completed high school education and reported low levels of 
physical activity. Hypertension and diabetes mellitus were 
highly prevalent in the study population (Table 1).

Approximately half of the participants did not achieve 
LDL-C targets. Individuals who achieved lipid control 
were significantly younger and had a lower prevalence of 
hypertension and diabetes mellitus compared with those 
who did not achieve target levels (p < 0.05). In addition, 
participants with adequate lipid control presented lower 
levels of total cholesterol, LDL-C, and triglycerides as well 
as lower SBP and DBP values (p < 0.05 for all comparisons). 
HDL-C levels did not differ significantly between groups 
(Table 1).

No participant had documented complementary 
examinations for the assessment of subclinical ASCVD, such 
as coronary artery calcium scoring or carotid ultrasonography.

Cardiovascular risk was significantly associated with lipid 
control (p < 0.05). The highest proportion of LDL-C target 
achievement was observed among low-risk individuals, with 
a progressive decrease across the intermediate-, high-, and 
very high-risk categories (Figure 1).

When analyzed according to cardiovascular risk strata, a 
progressive increase in lipid concentrations was observed with 
increasing cardiovascular risk. Total cholesterol, LDL-C, and 
triglyceride levels were significantly higher among individuals 
classified as intermediate to very high risk, whereas HDL-C 
levels were significantly lower in higher-risk groups. LDL-C 
levels > 190 mg/dL were observed exclusively among 
individuals classified as high cardiovascular risk (Table 2).

LSM was recommended for most participants, particularly 
those at higher cardiovascular risk. Statin use was relatively 
low and consisted predominantly of low- or moderate-
intensity regimens. Some individuals achieved LDL-C targets 
exclusively through nonpharmacological measures, which 
may explain the discrepancy between the proportion of 
patients receiving statins and those with controlled LDL-C 
levels. Although statin prescription rates increased according 
to cardiovascular risk category, the use of high-intensity statins 
remained uncommon, especially among individuals at high 
and very high cardiovascular risk (Table 3).

Discussion
This study demonstrated an extremely low proportion 

of LDL-C target achievement among patients classified 
as intermediate, high, and very high cardiovascular 
risk. Sociodemographic characteristics and preexisting 
comorbidities were associated with lipid target attainment. 
Individuals who failed to achieve LDL-C goals showed a 
higher prevalence of hypertension and diabetes mellitus, in 
addition to higher total cholesterol, triglyceride, and LDL-C 
levels, along with lower HDL-C concentrations. Together, 
these findings characterize a metabolic profile strongly 
associated with increased cardiovascular risk. Furthermore, 
statin prescription rates were notably low, particularly among 
higher-risk individuals. The use of high-intensity statins 
was uncommon, and fewer than half of prescriptions were 
consistent with current guideline recommendations. These 
findings highlight a substantial gap between evidence-based 
recommendations and routine clinical practice in PHC. Central 
Illustration displays the main findings of the study.

In the present study, 52.7% of participants did not achieve 
the recommended LDL-C targets. Among individuals classified 
as low cardiovascular risk, 85.7% achieved adequate LDL-C 
levels without lipid-lowering therapy. In contrast, only 14.0% 
of patients classified as high or very high risk achieved the 
LDL-C goals recommended by the Brazilian Guideline on 
Dyslipidemias and Atherosclerosis Prevention – 2025.15 

Similar findings have been reported in previous Brazilian 
studies. The ELSA-Brasil study, which included 14,648 
participants, demonstrated that 45.5% had increased LDL-C 
levels, whereas only 14% achieved values consistent with their 
cardiovascular risk category.16 Likewise, a study conducted in 
southern Brazil involving 1,451 post-AMI patients found that 
only 30% achieved mean LDL-C levels below 70 mg/dL, and 
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Table 1 – Sociodemographic and clinical-laboratory parameters according to LDL-C target achievement

Variable Total (n = 180) Achieved (n = 85) Not achieved (n = 95) p-value

Sociodemographic data

Age, years* 47.5 (41.0-54.0) 42.0 (37.0-49.0) 52.0 (46.0-56.0) < 0.001

Male sex† 40 (22.2) 14 (16.5) 26 (27.4) 0.079

High school completed† 98 (54.4) 48 (56.5) 50 (52.6) 0.606

Clinical-laboratory parameters

Hypertension† 66 (36.7) 18 (21.2) 48 (50.5)ar = 4.1 < 0.001

Smoking† 23 (12.8) 7 (8.2) 16 (16.8) 0.084

Family history of premature CAD† 30 (16.7) 12 (14.1) 18 (18.9) 0.385

Significant CAD† 4 (2.2) 0 (0.0) 4 (4.2) 0.056

DM† 32 (17.8) 7 (8.2) 25 (26.3)ar = 3.2 0.002

Physical activity† 0.655

Low 134 (74.4) 63 (74.1) 71 (74.7)

Moderate 38 (21.1) 17 (20.0) 21 (22.1)

High 8 (4.4) 5 (5.9) 3 (3.2)

SBP, mmHg* 120.0 (110.0-140.0) 120.0 (110.0-130.0) 120.0 (120.0-140.0) 0.001

DBP, mmHg* 80.0 (70.0-90.0) 80.0 (70.0-80.0) 80.0 (70.0-90.0) 0.003

TC, mg/dL* 187.0 (161.0-217.7) 167.0 (147.0-187.5) 215.0 (185.0-233.0) < 0.001

HDL-C, mg/dL* 52.0 (41.0-61.0) 53.0 (44.5-62.0) 49.0 (39.0-60.0) 0.257

LDL-C, mg/dL* 106.8 (88.4-136.2) 92.0 (76.5-105.7) 134.8 (104.8-153.6) < 0.001

Triglycerides, mg/dL* 113.5 (82.2-156.5) 94.0 (66.8-131.2) 127.0 (102.0-185.7) < 0.001

Creatinine, mg/dL* 0.79 (0.69-0.93) 0.77 (0.68-0.93) 0.79 (0.71-0.94) 0.329

eGFR, mL/min/1.73 m2* 98.19 (82.8-107.8) 101.53 (81.1-111.4) 93.63 (83.27-106.3) 0.135
†Values are presented as (%). *Values are presented as median (Interquartile Range – IQR). ar: adjusted residual; CAD: coronary 
artery disease; DBP: diastolic blood pressure; DM: diabetes mellitus; eGFR: estimated glomerular filtration rate; HDL-C: high-
density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; SBP: systolic blood pressure; TC: total cholesterol.

approximately 20% achieved decreases greater than 50% from 
pre-AMI levels.8 This scenario is likely multifactorial and may 
involve underestimation of cardiovascular risk, inadequate 
prescribing practices, limited availability of lipid-lowering 
therapies such as ezetimibe and PCSK9 inhibitors within the 
public health care system, and poor treatment adherence.17,18

Despite the well-established efficacy of statins in 
decreasing LDL-C levels, a substantial proportion of patients 
remain outside recommended therapeutic targets.19 In 
the present study, statin prescription rates were markedly 
lower than expected, particularly among individuals at 
higher cardiovascular risk. High-intensity statin therapy was 
rarely prescribed, and fewer than half of prescriptions were 
considered guideline-concordant. Similar findings have been 
described in larger population-based studies. The WHO-
PREMISE study, which evaluated secondary cardiovascular 

prevention in low- and middle-income countries, reported 
low statin prescription rates, especially among patients with 
CAD. In Brazil, only 28.6% of patients with CAD and 16.9% 
of those with cerebrovascular disease were receiving statin 
therapy.20 Another Brazilian study demonstrated that among 
individuals with a previous diagnosis of AMI (n = 11,628), 
only 9.8% were receiving statins and merely 1.2% used high-
intensity regimens. Among patients with a history of stroke 
(n = 25,925), 5.5% were using statins and only 0.36% were 
receiving high-intensity therapy.21 The underuse of statins 
has been attributed to several factors, including insufficient 
implementation of evidence-based guidelines, physician 
inertia, limited medication availability, and inadequate 
longitudinal follow-up in PHC.20

In addition, no participant was receiving combination 
lipid-lowering therapy, such as ezetimibe or PCSK9 inhibitors. 
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Figura 1 – LDL-C Target Achievement According to Cardiovascular Risk Category. ar: adjusted residual; LDL-C: low-density lipoprotein 
cholesterol. p < 0.05 according to Pearson’s chi-square test.

Cardiovascular risk category
Low risk Intermediate risk Very high riskHigh risk

LDL-C target achieved LDL-C target not achieved

Pa
tie

nt
s,

 %

ar = –8.9*

ar = 3.7*

ar = 5.6*

ar = 1.9*

Table 2 – Lipid profile according to cardiovascular risk

Variable Total 
(n = 180)

Low 
(n = 77)

Intermediate 
(n = 46)

High 
(n = 53)

Very high 
(n = 4) p-value

Laboratory tests

TC, mg/dL*
187.0 

(161.0-217.7)
178.0 

(156.0-200.0)
207.0 

(177.0-237.0)
191.0 

(159.5-222.5)
198.0 

(134.0-262.0)
0.037

HDL-C, mg/dL*
52. 

(41.0-61.0)
55. 

(47.5-62.5)
48.5 

(35.5-61.5)
48.0 

(38.0-58.0)
39.0 

(32.0-45.5)
0.008

LDL-C, mg/dL*
106.8  

(88.4-136.2)
100.0 

(85.5-114.5)
120.9 

(94.4-147.4)
114.0 

86.0-142.0)
109.5 

(66.5-152.5)
0.020

LDL-C > 190 mg/dL† 4 (2.2) 0 (0.0)ar = −1.7 0 (0.0)ar = −1.2 4 (7.5)ar = 3.1 0 (0.0)ar = −0.3 0.020

Triglycerides, mg/dL*
113.5 

(82.2-156.5)
94.0 

(65.5-122.5)
118.0 

(78.5-157.7)
135.0 

 (81.5-188.5)
235.0 

(129.0-341.0)
< 0.001

*Values are presented as median (IQR). †Values are presented as n (%). ar: adjusted residual; HDL-C: high-density lipoprotein 
cholesterol; LDL-C: low-density lipoprotein cholesterol; TC: total cholesterol.

This finding may reflect both the limited availability of these 
medications within SUS and therapeutic inertia among health 
professionals as well as administrative barriers related to 
the incorporation of new technologies at the local level.22,23 
Although the present study did not directly assess medication 
availability, this limitation prevents precise differentiation 
between these contributing factors. Nevertheless, these 
findings reinforce the need for further investigations addressing 
medication accessibility and clinical decision-making in real-
world settings.

Prolonged exposure to increased LDL-C levels is a 
major determinant of increased ASCVD risk, which is 
directly proportional to both the magnitude and duration 
of cumulative LDL-C exposure.24,25 A meta-analysis of 21 
randomized clinical trials including 184,012 patients with a 
mean follow-up of 4.4 years demonstrated, through meta-
regression analysis, that the cardiovascular benefits of LDL-C 
decrease progressively increase over time. For every 1 mmol/L 
decrease in LDL-C, the relative risk of MACE decreased by 
12% during the first year, 20% during the third year, 23% 
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during the fifth year, and up to 29% during the seventh year 
of treatment.26 Another study based on causal inference 
models demonstrated that early and sustained LDL-C decrease 
provides greater lifetime cardiovascular protection. Initiating 
a 50% LDL-C decrease (approximately 67.7 mg/dL) at 30 
years of age substantially decreases the risk of MACE by 
80 years of age, whereas initiating the same intervention at 
60 years yields a considerably smaller cumulative benefit. 
Moreover, a 33% decrease initiated at 40 years of age was 
more effective than a 50% decrease started at 55 years of age, 
emphasizing the importance of early intervention.27 Therefore, 
the implementation of effective population-based and clinical 
strategies prioritizing early prevention and broader access to 
potent and combination lipid-lowering therapies is essential 
to decrease the global burden of ASCVD.27

Study limitations
This study has several limitations. First, the cross-sectional 

design precludes causal inference between the analyzed 
variables, and the absence of robust clinical outcomes prevents 
direct evaluation of the relationship between lipid control 
and MACE. In addition, the relatively short data collection 
period may not have captured potential seasonal variations in 
health-related behaviors. Longitudinal studies are warranted 
to evaluate the impact of LDL-C target achievement on 
cardiovascular outcomes.

Potential biases may also have resulted from the inclusion 
of only patients with complete medical records and the use 
of secondary data sources. These limitations were mitigated 
through standardized researcher training, verification of data 
completeness, and the combined use of participant interviews 
and review of both electronic and physical medical records.

The relatively small sample size may have decreased 
statistical power and limited estimate precision, particularly 
within the very high-risk subgroup. This finding likely reflects 
the patient distribution commonly observed in PHC settings, 
where very high-risk individuals are less prevalent and are 

often followed in specialized care services. Therefore, findings 
related to this subgroup should be interpreted cautiously. 
Furthermore, the sample size and low event frequency in 
certain strata limited the feasibility of performing robust 
multivariable analyses. The unfavorable ratio between 
the number of events and explanatory variables could 
have compromised model stability and estimate accuracy; 
therefore, bivariate analyses were preferred, acknowledging 
the limitation in identifying independent predictors of LDL-C 
target nonachievement.

Additionally, it was not possible to evaluate treatment 
adherence, duration of medication use, statin intolerance, 
or LSMs. These factors directly influence LDL-C target 
achievement, making it impossible to determine whether 
the low prescription rate and insufficient treatment intensity 
were primarily related to physicians, patients, or health care 
system barriers.

Finally, the study was conducted in a single city, which 
limits the generalizability of the findings to other Brazilian 
regions given the epidemiological and structural heterogeneity 
of PHC across the country. Nevertheless, the results provide 
important situational indicators that may support local health 
care interventions and guide future investigations.

Nevertheless, the sample size was sufficient to identify 
consistent patterns of lipid control and treatment adequacy 
across different cardiovascular risk strata, providing a 
representative overview of the local clinical reality. Importantly, 
the study was based on real-world data obtained from PHC 
units, reflecting routine clinical practice in medium-sized 
Brazilian cities. The inclusion of patients undergoing both 
primary and secondary cardiovascular prevention reinforces 
the importance of early intervention targeting modifiable 
cardiovascular risk factors.

Future perspectives
Considering the gaps identified, several opportunities 

exist to improve both clinical practice and future research. 

Table 3 – Treatment and management according to cardiovascular risk

Variable Total 
(n = 180)

Low 
(n = 77)

Intermediate 
(n = 46)

High 
(n = 53)

Very high 
(n = 4) p-value

Nonpharmacological treatment

LSM* 153 (85.0) 60 (77.9)ar = 2.3 39 (84.8)ar = 0.0 51 (96.2)ar = −2.7 3 (75.0)ar = 0.6 0.035

Pharmacological treatment

Statin prescription* 56 (31.1) 3 (3.9)ar = −6.8 17 (37.0)ar = 1.0 32 (60.4)ar = 5.5 4 (100)ar = 3.0 < 0.001

Statin potency* 0.001

Low/Moderate 49 (87.5) 3 (100)ar = 0.7 16 (94.1)ar = 1.0 29 (90.6)ar = 0.8 1 (25.0)ar = −3.9

High† 7 (12.5) 0 (0.0)ar = −0.7 1 (5.9)ar = −1.0 3 (9.4)ar = −0.8 3 (75.0)ar = 3.9

Prescription adequacy* 26 (46.4) 3 (100)ar = 1.9 17 (100)ar = 5.3 3 (9.4)ar = −6.4 3 (75.0)ar = 1.2 < 0.001

*Values are presented as n (%). †High-intensity statins were defined as atorvastatin ≥ 40 mg or rosuvastatin ≥ 20 mg. ar: adjusted 
residual; LSM: lifestyle modification.
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The implementation of treat-to-target management protocols 
supported by reminder systems or clinical decision-support 
tools may help PHC teams identify high-risk individuals 
and intensify treatment in a structured manner. Simple 
interventions, such as electronic checklists, may facilitate 
recognition of the need for high-intensity statin therapy and 
improve longitudinal follow-up.

Continuous monitoring of local performance indicators 
is essential to improve quality of care. Metrics such as the 
proportion of high-risk patients receiving potent statin 
therapy and the percentage achieving LDL-C targets may 
allow objective evaluation of therapeutic performance. 
Regular feedback to multidisciplinary teams may support 
timely adjustments and promote continuous improvement 
in cardiovascular care.

Expanding continuing education programs for PHC 
professionals, particularly emphasizing the proven benefits 
of intensive LDL-C lowering, in addition to implementing 
adherence-support strategies involving pharmacists, may 
optimize lipid management. Patient education, combined 
with facilitated access to laboratory testing and follow-up 
assessments 6-12 weeks after treatment adjustment, is also 
essential for therapeutic success.

From a research perspective, prospective multicenter 
studies with larger and more regionally representative 
samples are needed to confirm these findings and strengthen 
external validity. Future investigations should include direct 
measures of medication adherence, such as dispensing and 
treatment persistence data, as well as qualitative analyses 
involving both health professionals and patients to identify 
barriers to appropriate prescription and use of lipid-lowering 
therapies. Moreover, cost-effectiveness analyses evaluating 
the incorporation of ezetimibe and PCSK9 inhibitors for 
patients refractory to statin therapy may help inform public 
health policies aimed at optimizing resource allocation and 
expanding access to treatment.

Conclusion
Most patients evaluated did not achieve the LDL-C 

targets recommended according to their cardiovascular 
risk classification. Statin prescription rates were low, with 
a predominance of low- and moderate-intensity regimens 
and no use of combination lipid-lowering therapy. These 
findings suggest inadequate lipid control, particularly among 
individuals at higher cardiovascular risk, reflecting suboptimal 
therapeutic management in PHC settings.

The results of this study reinforce the need for more 
effective interventions aligned with current clinical guidelines 

for dyslipidemia management, including appropriate 
cardiovascular risk stratification, optimization of statin therapy, 
and implementation of structured strategies to improve lipid 
control in PHC.
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