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Abstract

Background: Cardiovascular diseases (CVDs) are the leading cause of death in the world, and companies can implement 
prevention and control actions aimed at reducing risk factors among their workers.

Objectives: To verify whether the result of model A of a CVD prevention and control program was superior to model B 
in reducing the cardiovascular risk (CVR) of individuals from an oil company.

Methods: Retrospective evaluation of secondary data from a restricted and fixed cohort of 670 workers, from 01/01/2016 
to 12/31/2018. The workers were divided by program model into Group A (514) and Group B (156). The 2016 CVR was 
compared with that of 2018, within and between groups, as well as the mean and prevalence of risk factors for CVD. 
Statistical analysis was set at a significance level of 5%.

Results: Group A improved the level of physical activity (PAL), consumption of fruits and vegetables, and consumption 
of alcohol, but the “high” CVR increased from 0.4% in 2016 to 1.4% in 2018 (p<0.01). In Group B there was no change 
in the workers’ health profile, but the percentage of individuals with “intermediate” CVR increased from 14.1% to 16.7% 
(p=0.01).

Conclusions: The actions developed by the company had a positive impact on the way of life of workers covered by the 
model A program; however, they were not sufficient to reduce CVR in this group.
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Introduction
Cardiovascular diseases (CVD) are the leading cause of 

death worldwide,1-4 and actions to address this problem 
have been developed with positive results, especially in more 
developed regions.1-6

The recommended actions are aimed at reducing 
behavioral risk factors and controlling chronic diseases, such 
as hypertension, diabetes, and obesity.2,5 Because companies 
employ workers in the age group most prone to CVD, they 
play an important role in the early identification and control of 
these disease factors, as they have favorable conditions to plan, 
implement, monitor, control, and evaluate the effectiveness 
of the actions developed.7-12

Thus, companies that invest in health promotion have 
implemented programs aimed at reducing CVD risk factors.7-11 
However, results on the effectiveness of these actions are 

scarce in the literature, especially when looking for studies that 
compared different methodologies.12-15 This study compared 
the effect of implementing two CVD prevention programs in 
an oil company, with the aim of verifying whether model A, 
which is more robust, would have better results than model B in 
reducing cardiovascular risk (CVR) among monitored workers.

Methods

Study design
Retrospective cohort study of a restricted and fixed 

population.

Study Population
This study worked with a population of workers employed 

by the oil company from January 1, 2016, to December 31, 
2018; who were maintained in the same position/function, 
same workplace, and same regime during the period studied; 
and who were evaluated annually by the health area. 
Individuals who were away from the company for more than 
four months in one year due to illness, except CVD; who 
had an illness that could distort the CVR calculation; or who 
refused to participate were excluded.

Thus, of the 880 workers in the company on December 
31, 2018, 670 were included, 514 from model A and 156 
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from model B. The loss of 210 individuals met previously 
established criteria, with 73 joining or leaving the company 
during the period studied; 25 who did not undergo periodic 
medical evaluations due to absences; 20 who changed 
locations; 49 who assumed new positions or their lost jobs; 
40 who changed their work regime; and 3 who refused to 
participate in the study.

Study Development
Secondary data were obtained from electronic medical 

records for the period from January 1, 2016, to December 
31, 2018, related to age; sex; marital status; education; 
blood pressure (BP); weight; height; waist circumference 
(WC); smoking; physical activity; alcohol consumption; 
fruit, vegetable, and legume consumption (FVL); total 
cholesterol (TC); HDL cholesterol (HDL-C); LDL cholesterol 
(LDL-C); triglycerides; fasting blood glucose; work shift; 
and job function. Body mass index (BMI) was obtained 
using the weight/height formula.2 The smoking variable 
was stratified into ex-smoker (quit smoking and did not 
return), smoker (smoked > 100 cigarettes/lifetime and 
smokes), non-smoker (never smoked), passive smoker (does 
not smoke but lives with a smoker), experimenter (smoked 
<100 cigarettes/lifetime and smokes). To assess the level of 
physical activity (PAL), the company used the short version 
of the International Physical Activity Questionnaire (IPAQ), 
classifying the worker as active, irregularly active, regularly 
active, or very active, considering the type of activity (light, 
moderate, or vigorous), days in the week, and time of 
practice/day. The nutritionist considered the number of 
meals per day with consumption of FVL to classify it as 

insufficient, regular, and recommended. Alcohol use was 
distributed as an abstainer (less than 01 time/year or never 
drank), infrequent (less than 01 time/month), less frequent 
(01 to 03 times a month), frequent (1 to 4 times a week), 
and heavy frequent (every day).

Income was obtained from the company’s job and salary 
plan, by level assigned to the worker’s position, disregarding 
additional bonuses and length of service, due to unavailability 
of the data at the time of collection. The income ranges by 
position are publicly accessible, but they do not represent the 
individual’s gross salary.

CVR was calculated according to the Framingham 
score16, which indicates the probability of occurrence of 
cardiovascular events (CVE) in 10 years, using age, sex, 
smoking, BP, TC, and HDL-C as variables. Individuals were 
distributed according to CVR classification as low (< 10%), 
moderate (> 10% and < 20%), and high (> 20%).

Health Intervention Program Models
The company has two different CVD prevention and 

control program models.

Model A

Model A was developed on an operational basis, with 
43.2% of the workers working at stations or in open fields, 
and 46.8% in offices.

In this model, employees underwent additional tests 
and were subsequently evaluated by a physical education 
professional, doctor, nutritionist, nurse, dentist, and oral 



Int J Cardiovasc Sci. 2025; 38:e202402413

Original Article

Rocha & Ladela
Prevention of cardiovascular diseases in a company

hygiene technician, who provided recommendations based 
on the identified problems, encouraging self-care. After the 
consultations, each case was discussed by the team and 
a follow-up plan was established in accordance with the 
CVR, which included follow-up and referral to specialists, 
if necessary. Employees consumed food provided by the 
company, controlled by a nutritionist, and had the possibility 
of exercising at the workplace and during work hours or 
at accredited gyms subsidized by the company, under the 
supervision of a physical education professional.

The actions instituted were aimed at controlling chronic 
diseases and reducing risk factors for CVD, with the strategy 
of encouraging the consumption of FVL and the adoption of 
physical activity (Figure 1).

Model B

Model B was implemented at the company’s administrative 
headquarters, the monitoring of employees began with 
additional tests and subsequent evaluation by a nursing 
technician, doctor, dentist, and nutritionist. Each professional 
provided guidance to the employee according to problems 
identified in their area of ​​expertise, encouraging the adoption 
of healthy habits and referring them to specialists when 
necessary (Figure 2). The company subsidized physical activity 
at external gyms and registered employees were monitored 
by a physical education professional.

Data Analysis
Data were analyzed using SPSS, version 14.0, assuming a 

significance level of p<0.05.

The health profile was described using mean and 
standard deviation for continuous variables and frequency 
for categorical variables. The normality of the variables was 
verified by histogram, Q-Q diagram, symmetry, and kurtosis 
measures.

The difference in results between programs was verified 
by comparing the frequency of categorical variables in 2016 
and 2018, using the Chi-square or Fisher’s exact test and 
the unpaired Student’s t-test for continuous variables. The 
intragroup comparison was performed using the McNemar 
and Wilcoxon tests for nominal and ordinal categorical 
variables, respectively, and the paired Student’s t-test was 
used for continuous variables.

Ethical Aspects
This study was approved by the ethics committee of the 

Bahia School of Medicine and Public Health.

Results
In 2016, neither group presented differences in terms of 

age, marital status, and average time at the company; however, 
they did differ in terms of sex, education, income, and work 
regime (Table 1).

Regarding lifestyle habits, initially, the groups did not differ 
in smoking and consumption of sugary drinks; however, group 
B consumed more alcoholic beverages (p=0.03) and practiced 
less physical activity (p=0.01), but had a higher consumption 
of FVL (p<0.01).

The groups showed similar behavior for the variables of 
TC, and male and female HDL-C; however, they presented 

Figure 1 – Flowchart of assistance to workers by model A team.
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differences for the other variables related to the health 
profile of the workers. Despite this finding, the CVR, in 
2016, showed no difference between the groups (p = 0.4). 
After two years, when comparing variables related to CVD 
risk factors between the groups, a difference was identified 
for male HDL-C, with a more pronounced reduction in 
group A (-5.8 ± 8.6 mg/dL; p < 0.01) than in group B 
(-0.3 ± 6.0 mg/dL; p < 0.01), and for triglycerides, which 
decreased in group A (- 9.6 ± 123.2 mg/dL; p = 0.01) and 
increased in group B (10.2 ± 66.4 mg/dL; p = 0.01). The 
behavior of CVR variation was similar between the groups 
(0.3 ± 2.4 vs 0.2 ± 2.1; p = 0.1). No difference was found 
for the other analyzed variables.

The groups were compared internally (Wilcoxon test) after 
two years of follow-up, and it was observed that, for behavioral 
variables, group A improved its PAL and consumption of FVL 
and alcohol, but it worsened its consumption of sugary drinks 
(p = 0.01), a fact also found in group B (p = 0.002).

As for risk factors for CVD, in the intragroup comparison, 
group A increased blood glucose, LDL-C, and female 
abdominal circumference; reduced male HDL-C and female 
HDL-C; and worsened its CVR. By contrast, group B showed 
an increase in blood glucose, BP, and CVR, with no changes 
in the other variables (Table 2).

The Central Illustration shows the CVR by category before 
and after intervention for the two groups. The CVR, compared 
by categories between groups at the two study moments, 
found a difference between the results obtained by the models 
(p < 0.01), with a higher risk of death in 10 years due to CVE 
for members of group A. The intragroup comparison by CVR 
categories also showed a difference, with group A increasing 
both the “intermediate” and “high” risk, while group B showed 
an increase only in “intermediate” risk (Graph 1).

The association of CVR categories and behavioral variables 
in 2018 was evaluated, and no difference was found for 
physically active individuals in the two groups. However, for 

alcohol abuse and adequate consumption of FV, a difference 
was found in group A, with “high” CVR being more frequent 
among those who drink more and for those who consume 
less FV. Regarding smoking, non-smokers had a higher 
frequency of “low” CVR than did smokers, both in group A 
and group B (Table 3).

Discussion
This study verified the results of two different programs 

implemented in an oil company to prevent and control CVD. 
Model A was more robust, considering the professionals 
involved and the proposed actions, and it was therefore 
expected to obtain better results, both in the reduction of 
the prevalence of risk factors and in the reduction of CVD. 
Thus, after two years of intervention, it was observed that 
model A obtained better results for some behavioral variables, 
such as increasing the PAL and the consumption of FVL, and 
decreasing alcohol consumption, while model B did not 
change the profile identified in 2016. The justification for these 
results should not be related only to the guidelines provided 
regarding lifestyle habits, but above all to the environmental 
interventions carried out in the operational area, such as the 
provision of healthy food by the company and spaces built 
for the practice of physical activity during the workday. The 
verification of the association between the classification of 
CVR and behavioral variables found positive results for group 
A for “alcohol abuse” and “adequate consumption of FVL”, 
reinforcing the thesis that actions aimed at adopting healthy 
habits contribute to reducing the risk of death from CVD.16-19 
However, for physical activity, this association was not found, 
since there was no difference in CVR between physically active 
and inactive individuals, contradicting the results of studies 
that demonstrated the beneficial relationship between physical 
activity and the reduction of risk factors for CVD.20,21

Moreover, regarding behavioral habits, it was observed that 
non-smokers presented a “low” risk for CVE in both groups, 

Figure 2 – Flowchart of assistance to workers by model B team.
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Table 1 – Sociodemographic characteristics by intervention group, 2016

Variables	 Groups
A

(N = 514)
(%)

B
(N = 156)

(%)
p-value 

TOTAL
(N = 670)

(%)

Marital Status
(f)1

Single 35.8 34.6

p = 0.4

35.5

Married 59.7 58.3 59.4

Separated 4.1 7.1 4.8

Widowed 0.4 0.0 0.3

Sex
(f) 1

Male 92.4 79.5
p < 0.01

89.4

Female 7.6 20.5 10.6

Educational level
(f) 1

Incomplete Elem. 1.0 0.0

p < 0.01

0.7

Elementary 1.9 0.0 1.5

Incomplete high school 8.2 0.6 6.4

High school 55.4 13.5 45.7

Incomplete Upper Ed. 0.4 1.3 0.6

Upper education 25.5 48.7 30.9

Post-graduation 5.8 19.2 9.0

Master´s 1.8 14.1 4.6

Ph.D. 0.0 2.6 0.6

Income
(x²)³

0 (41 to 45) 64.6 11.5 52.2

1 (46 to 50) 22.6 16.7 p<0.01 21.2

2 (51 to 55) 12.8 71.8 26.6

Work regime
(X2)1

Administrative 56.8 98.1

p<0.01

66.4

On-call 8.8 0.0 6.7

Shift 34.4 1.9 26.9

Age (t)2 45,7 ± 10,1 47.1 ± 9.3 p = 0.1 46.0 ± 9.5

Time worked at company (t) 2 19,1 ± 10,9 19.1 ± 11.4 p=0.97 19.1 ± 11
1. Fisher’s exact test; 2. Student’s t-test; 3. Pearson’s chi-square test.

confirming data from the literature on the subject, which 
indicate that this risk factor is an important cause of disability 
and death, not only for CVD, but also for other NCDs.2,16,22

Despite the actions implemented by both programs and the 
results obtained by model A, no reduction in CVR was observed 
for workers in either group. Important risk factors, such as BP, 
overweight, hyperglycemia, and hypercholesterolemia, were 
not well controlled, which may explain the increase in CVR, 
especially for group A.

Other studies have discussed the effectiveness of CVD 
prevention and control programs in the workplace and 
have indicated, in most cases, the occurrence of behavioral 
changes, but with little impact on the reduction of CVR,9-11,23,24 
which is in line with what was observed here. The authors 
presented the following justifications: cultural issues related 
to workers,9 the short duration of the intervention, and the 
strategy adopted.23,24 However, both these authors and others 
recognize that the corporate space is important for reducing 

CVD risk factors and indicates positive results,25 such as those 
obtained by Unilever’s Lamplighter program and the IC Health 
program in India.26

The two programs evaluated in the present study differed 
in terms of methodology, with model B monitoring only those 
enrolled in the physical activity program during the period, 
while model A expanded its strategy, with environmental 
interventions and systematic monitoring of individuals with 
metabolic syndrome. The difference in methodology may 
be associated with the sociodemographic and occupational 
characteristics observed between the groups; however, the 
strategy used was not sufficient to achieve a reduction in CVR 
and adequate control of chronic diseases, regardless of the 
allocation group.

To justify this result, some hypotheses were raised, 
which should be verified in future studies, such as failure 
to monitor healthy individuals, immediate management 
support, worker adherence to the program, and the type of 
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Table 2 – Comparison of intragroup CVD risk factors, by group, 2016 and 2018

Variables	 Groups
A

p1
B

p1

2016 2018 2016 2018

BMI2  (Kg/m2) 28.0 ± 4.3 28.0 ± 4.3 p=0.4 26.4 ± 4.0 26.6 ± 4.0 p=0.12

CAF3 (cm) 89.4 ± 9.5 92.0 ± 10.1 p=0.002 82.1 ± 7.8 82.1 ± 7.8 p=1.0

CAM3 (cm) 98.4 ± 13.0 98.6 ± 11.5 p=0.4 93.9 ± 11.2 93.9 ± 11.0 p=1.0

CT4 (mg/dL) 194.1 ± 41.5 193.1 ± 43.9 p=0.5 197.6 ± 40.2 202.7 ± 52.8 p=0.07

HDLF5 (mg/dL) 54.7 ± 13.2 48.1 ± 12.3 p=0.01 60.4 ± 14.1 58.6 ± 14.3 p=0.3

HDLM5 (mg/dL) 47.9 ± 11.0 42.1 ± 9.5 p<0.01 47.4 ± 9.2 47.0 ± 9.6 p=0.5

LDL6 (mg/dL) 113.8 ± 36.4 120.3 ± 40.4 p<0.01 126.9 ± 37.1 131.8 ± 49.1 p=0.09

TG7 (mg/dL) 166.2 ± 90.9 156.6 ± 137.5 p=0.08 143.1 ± 174.8 153.2 ± 207.4 p=0.06

Blood glucose (mg/dL) 91.8 ± 25.1 97.6 ± 29.4 p<0.01 86.8 ± 11.8 92.3 ± 20.7 p<0.01

PAS8 mmHg 125.6 ± 14.2 126.3 ± 15.4 p=0.2 115.1 ± 10.2 117.1 ± 9.6 p=0.02

PAD9 mmHg 80.6 ± 9.8 80.8 ± 10.8 p=0.7 75.6 ± 7.5 76.7 ± 8.0 p=0.1

CVR10 6.0 ± 5.8 7.7 ± 5.4 p<0.01 6.3 ± 5.9 7.5 ± 5.1 p<0.01

CVRA11 4.4 ± 2.7 4.8 ± 2.7 p=0.002 4.0 ± 2.5 4.1 ± 2.6 p=0.3
1. Student’s t-test; 2. Body Mass Index; 3. Abdominal Circumference Female/Male; 4. Total Cholesterol; 5. HDL Cholesterol Female/
Male; 6. LDL Cholesterol; 7. Triglycerides; 8. Systolic blood pressure; 9. Diastolic blood pressure; 10. Cardiovascular risk according to 
Framingham score; 11. CVRA without considering the individual’s age. BMI: Body mass index; CVR: cardiovascular risk; CAF: female 
abdominal circumference; CAM: male abdominal circumference; CT: total cholesterol; HDLF: female HDL cholesterol; HDLM: male 
HDL cholesterol; LDL: Low-Density Lipoprotein; TG: triglycerides; PAS: systolic blood pressure; PAD: diastolic blood pressure;
CVRA: cardiovascular risk without considering the individual’s age.

Graph 1 – Comparison of intragroup CVR classification, by group, 2016 and 2018. t: MacNemar Test.
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individual and group approach used. Thus, low investment 
in healthy individuals may have increased the risk of them 
acquiring risk factors for CVD, just as the failure of managers 
to release workers may have reduced participation in activities 
implemented by model A, since the focus on operational 
results may be above the health of workers. The establishment 
of clear goals and objectives, as well as the establishment of 
incentives for results achieved and effective communication 
with participants throughout the process, are factors indicated 
for the success of programs developed in companies.26

Another point to be investigated would be the influence of 
the work regime on the CVR, since a significant percentage of 
workers in group A work in shifts, with more time away from 
the corporate space due to compensatory time off, and may 
adopt behaviors different from those recommended regarding 
food consumption and physical activity. It is a fact that the 
aging process increases the prevalence of CVD, and that 
reducing the risk of death caused by CVD is associated with 
reducing and controlling the risk factors for these diseases.27 
Coping strategies point to investing in healthy habits and 
early diagnosis and treatment.1,2,16-22 It is also well-known that 
controlling these behavioral factors requires raising awareness 
and convincing the individual to change habits and adhere 
to treatments when necessary. It is essential to maintain a 
strict monitoring of individuals with chronic diseases, such as 
hypertension and diabetes, as well as to adopt strategies that 
ensure the individual’s interest in remaining in the program 
and adhering to the recommendations.28 In this sense, some 
studies that evaluated intervention programs that used strict 
participant monitoring procedures showed better results when 
compared to routine interventions.15,29

This study did not aim to identify the strengths and 
weaknesses of the programs, and therefore does not have 

definitive answers for the failure to reduce CVD. However, 
it is important to emphasize that the strategies implemented 
should be reviewed. The creation of spaces for physical 
activity during working hours and the provision of adequate 
food within the school walls, in isolation, showed favorable 
results and should be expanded to all workers. Health 
promotion and NCD prevention measures should involve 
families and even the community where workers are 
inserted as a measure to increase adherence to program 
recommendations and ensure the reduction of risk factors 
and control of CVD.

Conclusion
The actions developed by the company had a positive 

impact on the lifestyle of workers monitored by program 
model A, but they were not sufficient to reduce CVR in any 
of the monitored groups.
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Table 3 – Comparison of CVR by prevalence of risk factors and group, 2028

Variables

A
(N 514)

B
(N 156)

CVR1 (%)
p2

CVR1 (%)
p2

Low Intermediate High Low Intermediate High

AF3
No 75.5 22.9 1.6

p=0.8
78.9 20.2 0.9

p=0.08
Yes 77.4 21.5 1.1 92.9 7.1 0.0

Álcool
No 77.3 21.6 1.0 p=0.02 87.1 11.8 1.1

p=0.08
Yes 62.1 31.0 6.9 76.2 23.8 0.0

FLV4
No 73.8 24.3 1.8 p=0.04 78.2 20.8 1.0

p=0.09
Yes 84.1 15.9 0.0 90.9 9.1 0.0

Fumo

No 78.5 21.3 0.2 p<0.01 85.9 13.4 0.7

p<0.01Yes 25.0 45.0 30.0 14.3 85.7 0.0

Yes 75.7 22.1 2.2 87.8 12.2 0.0
1. CVR classification according to Framingham score; 2. Fisher’s exact test; 3. Performs physical activity; 4. Adequate consumption of 
fruits, vegetables, and legumes. FLV: Adequate consumption of fruits, vegetables, and legumes; AF: Performs physical activity. CVR: 
cardiovascular risk.
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