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Check-up and cardiovascular risk progression:

is there a room for innovation?
Check-up e progressao do risco cardiovascular: existe espago para inovagao?

Raquel Dilguerian de Oliveira Conceicao', Antonio Gabriele Laurinavicius', Nea Miwa Kashiwagi',
José Antonio Maluf de Carvalho!, Carlos Alberto Garcia Oliva'?, Raul Dias Santos Filho'?

ABSTRACT

Objective: To evaluate the impact of traditional check-up appointment
on the progression of the cardiovascular risk throughout time.
Methods: This retrospective cohort study included 11,126 medical
records of asymptomatic executives who were evaluated between
January, 2005 and October, 2008. Variables included participants’
demographics characteristics, smoking habit, history of cardiovascular
diseases, diabetes, dyslipidemia, total cholesterol, HDL, triglycerides,
glucose, c-reactive protein, waist circumference, hepatic steatosis,
Framingham score, metabolic syndrome, level of physical activity,
stress, alcohol consumption, and body mass index. Results: A total
of 3,150 patients was included in the final analysis. A worsening was
observed in all risk factors, excepting in smoking habit, incidence
of myocardial infarction or stroke and in the number of individuals
classified as medium or high risk for cardiovascular events. In addition,
a decrease in stress level and alcohol consumption was also seen.
Conclusion: The adoption of consistent health policies by companies
is imperative in order to reduce the risk factors and the future costs
associated with illness and absenteeism.
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RESUMO

Objetivo: Avaliar o impacto do modelo tradicional de check-up na
progressao do risco cardiovascular ao longo do tempo. Métodos:
Estudo coorte-retrospectivo com andlise de 11.126 prontuérios de
executivos assintomaticos, atendidos entre janeiro de 2005 e outubro
de 2008. Foram observados dados demogréficos, tabagismo, doencas
cardiovasculares, diabetes, dislipidemia prévios, valores de colesterol
total e fracoes, triglicérides, glicemia, proteina C-reativa, circunferéncia
de cintura, esteatose hepética, escore de Framingham, sindrome

metabolica, nivel de atividade fisica, estresse, consumo de alcool
e indice de massa corporal. Resultados: Foram incluidos 3.150
pacientes. Houve piora de todos fatores de risco, com excecéo do
tabagismo, do aumento na incidéncia de doencas cardiovasculares e
da populagao com risco médio ou alto para eventos cardiovasculares.
Houve ainda reducdo na prevaléncia de pouco ativos, estresse e
consumo de 4lcool. Conclusio: E prioritaria a adogéo de politicas de
salde por parte das empresas, para a melhora da condigao de salde
e a redugdo dos custos advindos das doencas, além do absenteismo
a eles associados.

Descritores: Doencas cardiovasculares; Fatores de risco; Politicas
publicas de satde

INTRODUCTION

Circulatory system diseases represent the first cause
of death in all regions of Brazil. This fact is mainly
explained by high prevalence among population of risk
factors such as smoking, overweight, physical inactivity,
dyslipidemia, diabetes and hypertension.!-* Control of
such risk factors is, therefore, a public health priority.
In the lastyears, the number of executives undergoing
check-up appointments has been growth in Brazil
specially in large cities because of the high concentration
of companies in such areas.® The traditional check-up
appointment is presented as an attractive strategy for
systematic tracking risk factor, because it concentrates
a set of tests and consultations in an single health center
during a single period of time; normally from morning
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to afternoon. Despite check-up appointments constitute
a promising approach to control cardiovascular risk
factors, to date few evidences exist concerning efficacy
of traditional check-up appointments to reduce risk of
cardiovascular events.

OBJECTIVE

To evaluate the impact of traditional check-up appointment
on the progression of the cardiovascular risk throughout
time.

METHODS

We included 3,150 adult Brazilians who underwent
two consecutive regular check-up appointments from
January 2005 to October 2009 at Hospital Israelita
Albert Einstein. The protocol was part of the health
programs promoted and financed by private companies
in the state of Sdo Paulo. As part of the protocol,
we conducted an extensive clinical and laboratory
evaluations, abdominal ultrasonography and routine
treadmill exercise testing. The mean interval between
two check-up appointments was 24 months for men
and 22 months for women. To evaluate progress of
cardiovascular risk profile in the studied population
within the period considered, cardiovascular risk
factors were classified according to Framingham
score. Our study was approved by the Ethical and
Research Committee of the Hospital Israelita Albert
Einstein, number 629-08 and protocol 09/1040, CAAE:
0018.0.028.000.09. A consent form was not required.

Evaluation of cardiovascular risk and presence of
metabolic syndrome

Risk of cardiac death and infarction within 10 years was
calculated using the Framingham score and according
to sex. The participants were divided into low risk (risk
<10%), median and high risk (>10%).® Metabolic
syndrome was diagnosed based on criteria of the Third
Report of the Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel IIT) (NCEP-ATP III).?”

Clinical variables

Participants were asked about previous history of
dyslipidemia (previous diagnosis or use of hypolipemiant),
hypertension (previous diagnosis of hypertension, use of
anti-hypertensive drugs or blood pressure — BP —measuring
=140/90mmHg), diabetes (previous use of diabetes drugs
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or fasting glucose >126mg/dL) and smoking (consumption
of at least one cigarette within the last 30 days).

Body mass index (BMI) was obtained by calculate
weight/height (kg/m?) to classify individuals as eutrophics
(BMI <25), overweight (25 to 29,9) and obese (=30).
The abdominal circumference was measured to evaluate
visceral adiposity. Systolic and diastolic BP (mmhg) of
each individual was taken following the American Heart
Association® guidelines, by using a calibrated aneroid
sphygmomanometer and an adequate cuff for the arm
circumference. The BP was measured three times, and
the mean value obtained was considered.

We evaluated the physical exercise level (sedentary,
low active, high active individuals) according to the
International Physical Activity Questionnaires (IPAQ)®!%
criteria. Alcohol consumption was measured using the
Alcohol Use Disorders Identification Test (AUDIT)
questionnaire,'V a score =8 was considered for moderate/
high consumption. Symptoms of stress were evaluated
and classified according to Lipp’s Inventory of Stress
Symptoms.!'? Application and correction of Lipp’s and
AUDIT questionnaires were conducted by psychologists.

Laboratorial and imaging variables

Clinical laboratory tests were done after 12 hours fasting.
Total cholesterol, high-density lipoprotein cholesterol
(HDL-c), triglycerides (TG) and glycemia (mg/dL)
were determined by enzymatic methods in VITROS
platforms (Johnson & Johnson Clinical Diagnostics,
USA). Low- density lipoprotein cholesterol (LDL-c) was
calculated by Friedewald formula for TG <400mg/dL.
Impaired fasting glycemia was considered when values
were between 100mg/dL and 126mg/dL. Values of
high sensitivity C-reactive protein (CRP) in mg/L were
determined by immunoturbidimetry (Dade-Boehring,
USA).

All patients were submitted to abdominal
ultrasonography after 6 hours minimum fasting. Fatty
liver was defined by ultrasonography standard of brilliant
liver with evidence of contrast between liver and renal
parenchyma, using a previous described method.(31%
We used the Acuson XP-10 (Mountain View, USA) to
analyze all tests.

Intervention on cardiovascular risk factors

After identification of cardiovascular risk factors all
participants received, routinely and during check-up
appointments, advices for changing lifestyle and, when
indicated, they were referred to a physician in order to
establish a drug therapy. Two groups of interventions
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were considered: drug intervention, evaluated by difference
in use rate of hypolipemiant, anti-hypertensive and
anti-diabetic drugs between the first and the second
check-up appointment; and behavioral intervention,
evaluated by difference in sedentary prevalence,
overweight, stress and smoking between the two
check-up appointments. Future global impact of these
interventions on cardiovascular was estimated based on
progress observed between the first and second check-
up appointment, and by the Framingham score found in
the studied population.

Statistical analysis

All variables were analyzed and statistics compared
between groups of the first and the second check-
up appointment. Association of these measures was
verified in groups using x> tests. Quantitative measures
were described as means (minimal; maximal). For
comparisons we used ¢ test for two samples and/or
the Mann-Whitney test for non-gaussian distribution
variables. The y?test was used to compare categorical
variables. The significance level considered was 5%.

RESULTS

Table 1 show clinical and laboratory characteristics
of the studied population separated by sex. This
population of this study was young and approximately
60% of individuals did not exercise regularly, 65% were
overweight and most of them had low estimated risk for
cardiovascular disease in 10 years (85%) according to
Framingham score. However, metabolic syndrome and
fatty liver were diagnosed, respectively, in almost 20%
to 33% of the population. The cardiovascular risk was
high in men than in women (p<0.05).

Figure 1 shows that number of individuals with
cardiovascular risk classified as medium and high
based on the Framingham score increase 38% within
the period between the first and second check-up
appointment (p<0.001), despite the interventions done
after the first evaluation. Figure 2 describes the increase
of cardiovascular risk in the period within the two check-
up appointments. In addition, an important highlight
is that 66% of executives who were classified with high
cardiovascular risk in the first check-up did not have
change in this status in the second check-up.

Proportion of executives who reported use of anti-
diabetic agents, antihypertensive drugs and hypolipemic
drugs is shown in figure 3. In comparison with the first
check-up appointment, an increase of 130%, 31%
and 108% (respectively, p<0.001, p<0.01 e p<0.001)
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Table 1. Clinical and laboratory characteristics of the studied population in the first
health evaluation separated by sex

Characteristics Male Female Total
Sex, n (%) 2587(82.1)  563(17.9)  3.150(100)
Age in years, mean = SD 44.7+8.4 41.3+83 44.1+85
Laboratory tests, mean = SD
Total cholesterol 198.0+36.9 180.0£32.1  195.0+36.7
LDL-c 1210334  98.0+298  118.0=337
HDL-c 48.0=11.7  61.0£14.0 50.0+13.1
Triglycerides 121.04982  820+426 113.0+884
Uric acid 59+1.2 38+1.0 58+14
Fasting glycemia 91.0£16.0 85.0+8.6 90.0£15.3
TSH 19+15 21+14 20£15
AA 27.0+9.6 21.0+6.1 26.0+9.4
GPT 420+19.7  29.0=102  39.0=194
Gama GT 29.0£29.1 17.0£11.5 26.0+27.6
C-reactive protein 14+3.6 1.3+4.1 1.4£3.7
Alkaline Phosphatase 62.0+155  57.0+143  61.0+155
Measurement of blood pressure, mean = SD
Systolic 120+13.1 110+13.2 120+14.1
Diastolic 80+8.2 70+8.1 80+8.7
Abdominal circumferenceincm, mean =SD 96.0£9.6 77.0+9.6 93.0+11.8
Medication, n (%)
Antidiabetics 40(1.6) 1(0.2) 41(1.3)
Anti-hypertensive 314(12.1) 28(5.0) 342(10.9)
Hypolipemiant 167 (6.5) 8(1.4) 175 (5.6)
Smoking, n (%) 308(11.8) 61(11.0) 364 (364)
Exercise, n (%)
Less active 162(33.8)  898(38.9)  1.060(38.0)
Sedentary 121(25.3)  454(19.7)  575(20.6)
Body mass index, n (%)
Overweight 1.342(543)  103(19.2)  1.485(48.2)
Obesity 442 (17.4) 39(73) 481 (15.6)
Medium and High Framingham score, n (%) 453 (17.8) 17(3.1) 470(15.2)
Fatty liver, n (%) 287(38.4) 21(104) 308(32.5)
Metabolic syndrome (ATP Ill) 565 (21.8) 16(2.8) 581(18.5)
Mental health risk, n (%)
Stress 425 (18.5) 156 (32.3)  581(20.6)
Alcohol (AUDIT>8) 257(21.3) 11(3.6) 268 (17.8)

SD: standard deviation; LDL-c: Low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol;
TSH: thyroid stimulating hormone; AA: aspartate aminotransferase; GPT: glutamic pyruvic transaminase; AUDIT: Alcohol
Use Disorders Identification Test.
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Figure 1. Progress of metabolic and cardiovascular risk
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Progresion of cardiovascular risk (%) In the second check-up appointment, an increase was

observed in total cholesterol and LDL-c, but HDL-c
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Figure 2. Progress of metabolic and cardiovascular risk based on the initial
diagnosis

was seen. The markers of life style did not present
changes in prevalence of obesity and overweight while
prevalence of smoking and sedentary individual/
less active, which is shown in figure 4, decreased
21% (p<0.01) and 11% (p<0.05), respectively. The
mean (% standard deviation) systolic and diastolic
arteries did not change significantly between the two
evaluations: 120+14.1lmmHg and 80+8.7mmHg versus
120=13.6mmHg and 80+8.6mmHg (p=n.s.)

The results seen related to mental health were reduce
of stress level (20%, p<0.001) and alcohol consumption
(38%, p<0.001).
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Figure 3. Use of medicines

Comparison of laboratory variables between first
and second check-up appointment, showed in figure 5,
had statistical difference in assessed values, p<0.001.

decreased.
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Figure 4. Progression of physical activity, body mass index and mental health
status
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Figure 5. Laboratory variables

DISCUSSION

This study was the first to evaluate the impact of
the traditional check-up appointment in reducing the
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prevalence of risk factors of cardiovascular disease. Our
results indicated that, despite interventions done between
the two check-up appointments, the proportion of
executives classified with high and medium cardiovascular
risk increased almost 40%. This occurred despite the
drop in number of smokers and increase in prescription
of drugs for BP or lipids.

We assessed two set of interventions: medical
prescription of hypolipemiant, anti-depressive drugs
and anti-diabetic drugs; and behavioral intervention
for adequacy in lifestyle related with improvement of
eating habits, regular practice of exercise, adequate
stress management, reduce of alcohol consumption and
smoking cessation. To provide counseling to executives
was efficient to increase the number of non-smokers,
reduce the stress level and decrease unregulated
consumption of alcohol. Although significant, the
increase of exercise was moderate in absolute terms. In
addition, median of cardiovascular risk increased and
most of individuals in high risk remained the same. We
observed a significant increase in the total of individuals
using medicines in the period between the two health
evaluations.

Recently, Katz et al.’® in a Brazilian population
reported that 91% of their sample submitted to check-
up and classified as high cardiovascular risk perceived
themselves as low risk for cardiac events, indicating
a common underestimation of cardiovascular risk
perceived by individuals. The worsening of cardiovascular
risk profile in the second check-up, even after prescribed
recommendations according to traditional model, can
be explained by the positive perception toward risk
perceived by evaluated individuals. For this reason,
this feeling can contribute for the maintenance of
inadequate life style.(11)

One of the determining factors of cardiovascular
risk score is age, 2 years from one to the other check-
up. Our findings, however, indicate that risk increase
was not only by aging, but also by the increase of total
cholesterol and LDL-c, despite the increase of 130% in
the use of hypolipemiant. The increase of cholesterol
and reduction of HDL-c, parameterized factors in
Framingham score, surely contributed to progress
estimated risk. Unfortunately, our protocol did not have
ways to check adherence of patients to drug therapy.

In addition to classical variables, the fatty liver
prevalence is also associated to the increase of
cardiovascular risk, as reported in previous studies.®
This prevalence, however, is closely associated to
overweight, which was often found in our study and
unfortunately did not improve in the studied population.
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Our study findings reinforce the need to review the
traditional approach of check-up appointment and to
give a high emphasis to behavioral approach toward
the current prescription focus. A gap exists between
diagnosis after check-up and intervention needed to
reduce cardiovascular risk. The adoption of strategies
in lifestyle medicine can improve adherence of patient
to drug therapy and optimize his/her perceptions of
risk. In addition, such strategies can promote changes
in patients’ eating habit and exercise behavior.*2)

Limitations of the study

Our study has some limitations. Our prospective
evaluation did not include a control group. For this
reason, we could not define in which extent check-up
interfered in spontaneous support to cardiovascular
risk. Similarly, the type of studied population needs
to be considered: relatively young and sedentary
individuals who were overweight and had general,
short-term, low absolute risk for cardiovascular events.
The impact of a lifestyle change program in high risk
population can produce different results. Although our
study does not directly evaluate clinical endpoints, the
risk estimation by Framingham score is widely validated
in the literature and associated with prevalence of
conventional risk factors.

CONCLUSION

This study showed that traditional check-up is more
effective in the promotion of prescription measures than
in lifestyle changes. Our results indicate the need to
implement complementary strategies to the current
check-up model in order to increase efficiency in
cardiovascular risk control.
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