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ABSTRACT 

Objectives: To estimate and compare cardiovascular risk using the Framingham risk score (FRS) 
and waist circumference (WC) in primary care individuals and determine the main factors 
associated with these scores.  
Methods: Cross-sectional study involving individuals of both sexes aged between 30 and 74 years 
and attended in a primary health unit. Cardiovascular risks (FRS and WC) were stratified as low, 
intermediate, or high. Weighted Kappa coefficient assessed agreements between scores.  
Results: Fifty-five individuals (52.8 ± 9.4 years, 70.9% women) were evaluated. Using FRS, 40.0% 
of the sample presented a low risk, 45.5% intermediate-risk, and 14.5% high risk of cardiovascular 
disease. Conversely, the highest frequency (71%) using WC score was observed in the high-risk 
category. Also, no agreement (K = 0.36; p = 0.55) was found between scores. FRS was associated 
with stress in females (p = 0.01), while WC score was associated with hypertension (p = 0.02), 
obesity (p < 0.01), and high-density lipoprotein cholesterol (HDL-c) (p = 0.03).  
Conclusions: Primary care individuals presented intermediate cardiovascular risk in the FRS and 
high risk in the WC, with no agreement between scores. Hypertension, stress, obesity, and HDL-
c represented factors most associated with these scores. 
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INTRODUCTION 

Cardiovascular diseases (CVD) present high 
morbidity and mortality rates worldwide and lead to 
significant social and economic impacts1. As most CVDs 
result from impaired vascular endothelial function, 
platelet activation and aggregation, and formation of 
atherosclerotic plaques2, prevention is based on 
identification and control of modifiable (i.e., smoking, 
physical inactivity, obesity, diabetes, hypertension, 
dyslipidemia, and stress) and non-modifiable (race, sex, 
age, and family history) risk factors3,4. 

In this sense, monitoring the prevalence of risk 
factors allows implementing preventive actions with 
greater cost-effectiveness3. Predictive equations have 
been recommended to measure coronary and 
cardiovascular risks and identify individuals most likely 
to develop CVD5,6. Their use also promotes greater 
awareness regarding CVD and better communication 
between health professionals and patients, increases 
adherence to lifestyle changes and enables better health 
care decision-making7,8. 

Although several scores combining multiple 
predictors have been developed9,10, the Framingham risk 
score (FRS) is the most used worldwide to calculate the 
cardiovascular risk of a population10. However, FRS was 
developed with North American individuals; thus, some 
risk factors differ (e.g., present greater weight) from 
the Brazilian population. Also, possible influencing 
variables (e.g., diet, level of physical activity, or 
anthropometry) are not considered to calculate the 
score10,11. In this context, other conditions may be 
associated with the development of CVDs, such as 
visceral adiposity12, in which the assessment of waist 
circumference (WC) is a widely used option because it is 
simple, low-cost, and has good applicability13,14. 
Nevertheless, studies comparing these two methods of 
prediction are scarce15. 

Predictive scores become relevant as parameters 
needed to calculate the risk of future cardiovascular 
events are easy to obtain. Moreover, identifying possible 
risk factors and asymptomatic individuals in primary 
care settings is essential7 to reduce the number of 
hospitalizations and public health costs16. Thus, 
considering the high mortality rate, the importance of 
CVD prevention, and the lack of studies, the main 
objective of this study was to estimate and compare 
cardiovascular risk assessed using two different scores 
(FRS and WC) in primary care individuals and determine 
the main factors associated with these scores.  

METHODS 

This is a cross-sectional study conducted between 
September 2018 and July 2019 in the city of Macapá. The 
study was approved by the research ethics committee of 
the Universidade Federal do Amapá (CAAE 
95595818.3.0000.0003, approval n. 2.876.384) and 
followed the Resolution 466/2012 of the National Health 
Council and the Declaration of Helsinki. All individuals 
included signed an informed consent form. A sample size 
of 43 individuals was calculated using FRS (high-risk 
ratio) and considering a margin of error of 5% and a 95% 

confidence interval. A final sample of 51 was calculated 
considering a loss of 20%. 

A consecutive non-probabilistic convenience 
sample of individuals who attended in a primary health 
care unit for routine examination (first time or return 
visit) was used. Data were collected on two days of the 
week (Wednesdays and Fridays). Individuals of both 
sexes and aging between 30 and 74 years were included. 
Those without laboratory tests for high-density 
lipoprotein cholesterol (HDL-c) and total cholesterol, 
pregnant women, or with orthopedic or cognitive 
impairments that could limit measurements were 
excluded. An evaluation form containing anamnesis data 
(i.e., personal data, pathological and family history, risk 
factors, life habits, and medications), vital signs (heart 
rate and systolic and diastolic blood pressure), 
anthropometric measurements, HDL-c, and total 
cholesterol was used for data collection. Systolic (SBP) 
and diastolic (DBP) blood pressures were assessed with 
individuals seated upright comfortably, with back 
against a chair, knees and hips flexed to 90°, left arm 
positioned at heart level, and palm facing up. Individuals 
remained at rest for a minimum of five minutes before 
the assessment, and the average of two blood pressure 
measurements was included for data analysis. 

Anthropometric measurements were performed 
following the Brazilian Obesity Guidelines17, in which 
weight and height were assessed using a mechanical 
scale with a stadiometer (WELMI-110CH, São Paulo, SP, 
Brazil) and body mass index (BMI) was calculated to 
identify obesity18. The neck circumference (NC) was 
measured using a measuring tape positioned at the 
thyroid cartilage level with the individual standing and 
head oriented in the Frankfurt plane. WC was evaluated 
in the largest abdominal perimeter between the lowest 
rib and upper border of the iliac crest, whereas hip 
circumference (HC) was measured in the widest part of 
the hip at the level of the greater trochanter. These 
measures were used to calculate the waist-hip ratio 
(WHR)17.  

Cardiovascular risk was considered the primary 
outcome of the study and calculated using the FRS. Data 
regarding sex, age, SBP, total cholesterol, HDL-c, 
diabetes, and smoking habits were included in an online 
calculator19. The ten-year risk of developing CVD was 
classified according to the percentage obtained and 
considered low (0-6%), intermediate (6%-20%), or high 
(>20%)19. Cardiovascular risk was also calculated 
according to WC, and the following cutoff points were 
considered: for females – ideal or low (<79.9 cm), 
moderate (between 80 and 87.9 cm), and high risk (≥88 
cm); for males – ideal or low risk (<93.9 cm), moderate 
(between 94 and 101.9 cm), and high risk (≥102 cm)20. 
Assessments were conducted by previously trained 
researchers. 

Statistical analysis 

Data were analyzed using the Statistica v.10.0 
software (StatSoft, USA). Normality was verified using 
the Shapiro-Wilk test. Parametric and non-parametric 
continuous data are shown as mean ± standard deviation 
and median and interquartile range (25%-75%), 
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respectively, while categorical variables were expressed 
as frequencies. The unpaired t-test was used to compare 
data between sexes and HDL-c and total cholesterol data 
between two WC risk categories (low/moderate and 
high). Mann–Whitney test compared non-parametric 
variables (risk factors and scores) between sexes. The 
association between risk scores and the presence of 
comorbidities was verified using the chi-square test. 
Weighted Kappa coefficient (K) assessed agreements 
between FRS and WC, and values were interpreted as no 
agreement (0), none to slight (0.01–0.20), fair (0.21–
0.40), moderate (0.41–0.60), substantial (0.61–0.80), or 
almost perfect agreement (0.81–1.00)21. Relationships 
between clinical and anthropometric variables were 
assessed using Pearson’s correlation coefficient (r) 
associated with a simple linear regression model. For all 
analyses, a significance level of 5% (two-tailed) was 
considered.  

RESULTS 

One hundred and twenty-four individuals were 
included, but sixty-five were excluded due to lack of 
laboratory tests; two were pregnant, and two presented 
orthopedic limitations. The final sample (N = 55) 
presented mean age of 52.8 ± 9.4 years (most females, 
70.9%), grade I obesity (30.2 ± 10.4 kg/m2), and mean 

WC of 96.0 ± 10.3 cm. When stratified by sex, females 
presented higher BMI (p < 0.001) and SBP (p = 0.04) than 
males (Table 1). 

Most individuals (n = 25; 45.5%) were categorized 
as intermediate risk, according to FRS; however, a 
higher frequency of individuals was categorized as high 
risk (n = 39, 71.0%) when using WC (Table 2). No 
agreement (K = 0.36, p = 0.55) was found between 
scores. Regarding risk factors, a sedentary lifestyle was 
the most prevalent (n = 31, 56.3%), followed by stress (n 
= 28, 50.9%), dyslipidemia (n = 22, 40.0%), hypertension 
(n = 21, 38.1%), obesity (n=18, 32.7%), diabetes (n = 14, 
25.4%), alcoholism (n = 9, 16.3%), and smoking (n = 4, 
7.2%), with no significant differences between sexes (p 
> 0.05). WC score associated significantly with
hypertension (p = 0.02) and obesity (p < 0.01). Stress was
also associated with FRS (p = 0.01) in females.

Significant and weak correlations were found 
between SBP and WC (r = 0.32, p = 0.01), DBP and HC (r 
= 0.33, p = 0.01) and WC (r = 0.42, p < 0.01), and 
between HDL-c and NC (r= -0.31, p = 0.01). Regression 
analysis demonstrated a reduction of 1.15 mg/dL of HDL-
c per 1 cm increase in NC (Figure 1). We also observed 
that individuals with high cardiovascular risk, according 
to WC, presented lower HDL-c values (p = 0.03) than 
those with low/moderate risk, but with no significant 
difference in total cholesterol (p = 0.50) (Figure 2).

Table 1 — Sociodemographic, clinical, and anthropometric characteristics of the study population. 

Data are expressed as mean ± standard deviation. BMI, body mass index; DBP, diastolic blood pressure; HC, hip circumference; 
WHR, waist-hip ratio; HDL-c, high density lipoprotein cholesterol; NC, neck circumference; SBP, systolic blood pressure; WC, waist 
circumference. *Unpaired t-test.  

Table 2 — Cardiovascular risk according to FRS and WC score. 

Genre 
FRS WC* 

Low Intermediate   High Low Moderate High 
Males 5 (31.2%) 7 (43.7%) 4 (25.0%) 6 (37.5%) 3 (18.7%) 7 (43.8%) 
Females 17 (43.6%) 18 (46.1%) 4 (10.3%) 2 (5.1%) 5 (12.9%) 32 (82.0%) 
Total** 22 (40.0%) 25 (45.5%) 8 (14.5%) 8 (14.5%) 8 (14.5%) 39 (71.0%) 

Data are expressed in absolute and relative frequency (%). FRS, Framingham risk score; WC, waist circumference. *p = 0.01 (Mann-
Whitney test between sexes for WC score). **K = 0.36; p = 0.55.   

Variables Total (N = 55) Males (n = 16) Females (n = 39) *p-value

Age (years) 52.8 ± 9.4 52.7 ± 9.7 52.9 ± 10.0 0.94 

WC (cm) 96.0 ± 10.3 98.3 ± 10.8 95.0 ± 10.1 0.71 

NC (cm) 37.1 ± 3.6 39.7 ± 3.6 36.0 ± 3.1 0.42 

HC (cm) 103.0 ± 8.4 102.6 ± 9.1 103.7 ± 8.3 0.62 

WHR 0.93 ± 0.08 0.95 ± 0.05 0.92 ± 0.09 0.26 

Weight (kg) 72.2 ± 14.2 79.0 ± 16.4 69.5 ± 12.4 0.16 

Height (cm) 157.0 ± 9.0 166.0 ± 7.0 153.3 ± 6.8 <0.001 

BMI (kg/m2) 30.2 ± 10.4 28.4 ± 4.5 30.9 ± 12.0 <0.001 

SBP (mmHg) 125.2 ± 18.2 123.4 ± 12.3 126.0 ± 20.2 0.04 

DBP (mmHg) 79.4 ± 8.8 79.3 ± 7.7 79.4 ± 9.3 0.44 

HDL-c (mg/dL) 49.1 ± 13.4  49.4 ± 13.0 48.9 ± 13.7 0.86 

Total cholesterol (mg/dL) 201.6 ± 45.3 189.7 ± 32.5 206.6 ± 49.2 0.08 
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Figure 1 — Correlations and simple linear regression between clinical variables and anthropometric 
measurements considering total sample (n=55). (A). Systolic BP and WC. (B). Diastolic BP and WC. (C). Diastolic 
BP and HC. (D). HDL cholesterol and NC. BP, blood pressure; HC, hip circumference; HDL, high density 
lipoprotein; NC, neck circumference. WC, waist circumference.  

DISCUSSION 

The main finding of this study is the lack of 
agreement between FRS and WC cardiovascular risk 
classifications. Specifically, WC measurement classified 
most individuals as high risk, whereas FRS classified as 
intermediate risk. Hypertension, stress, obesity, and 
HDL-c represented factors most associated with these 
scores. 

Concerning cardiovascular risk assessment 
obtained using FRS, Lima-Júnior et al. (2016)22 evaluated 
135 males (55.35 ± 9.17 years) and observed that 47.8% 
was categorized as intermediate risk, corroborating with 
our results. Conversely, in another study analyzing 160 
patients (66.2% males) with metabolic syndrome, 77.5% 
was at low risk10 probably due to a sample of younger 
individuals (44.0 ± 10.0 years). Likewise, Oliveira et al.15 
studied a population with central obesity (n = 54, 83.0% 

women) and observed that most (91.0%) were at low 
risk, according to FRS. However, different from our 
study, the FRS score may have been influenced by the 
presence of only four individuals (7.4%) with diabetes 
mellitus. 

Few studies estimated cardiovascular risk using 
the WC score. A previous survey evaluated 231 Brazilian 
individuals (54.1% males) and observed that most 
females (42.0%) were categorized as high risk, whereas 
53.9% of males were at low risk11. More recently, 3,201 
Iranians were analyzed, and significantly higher WC 
values were found in females (96.3 ± 11.5 cm; high risk) 
than males (93.8 ± 11.2 cm; moderate risk)23. It is worth 
noting that males included in the study presented lower 
weight, BMI, SBP, and DBP values than observed in our 
sample, justifying the moderate cardiovascular risk. 
Similar to our findings, a study involving 133 Brazilian 
individuals found that males (102.5 ± 10.1 cm) and
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Figure 2 — Comparison of HDL cholesterol (A) and total cholesterol (B) levels 
between WC risk categories considering total sample (n = 55). HDL, high 
density lipoprotein; SE, standard error; WC, waist circumference. *Unpaired 
t-Test

females (100.2 ± 11.9 cm) were at high risk, according 
to WC measurements24. The heterogeneity of these 
studies regarding sex, age, sample size, and 
comorbidities may justify differences between results.  

To our knowledge, only one study15 compared 
these two cardiovascular risk scores. However, the 
sample was composed of individuals with abdominal 
obesity, and cardiovascular risk according to WC was not 
categorized as low, moderate, or high, precluding the 
possibility of performing the agreement between FRS 
and WC. In our study, no agreements were observed 
between these two scores. Given the critical influence 
of central obesity on CVDs and the low-cost and easy 
applicability of WC24, some studies criticized the lack of 
inclusion of this anthropometric measure in 
cardiovascular risk scores (including the FRS)21,23. 
However, Bozorgmanesh et al.25 studied 8,248 Iranians 
and observed that associations between FRS and 
anthropometric measures (e.g., body shape index, BMI, 
WHR, and waist-to-height ratio) were not superior to FRS 
alone in predicting cardiovascular risk, despite these 
variables provide important information and are 
recommended due to practicality (especially where 
information regarding traditional risk factors is not 
available). 

In a multicenter study, abdominal adiposity and 

the influence of BMI on CVD incidence were assessed in 
4,061 healthy young adults followed for 25 years26. 
Authors concluded that general and abdominal obesity 
were good predictors of CVD, but these predictors were 
more accurate when combined25. Another study27 
investigated whether central and abdominal adiposity 
markers, combined or alone, influence coronary risk in 
Brazilian individuals aged between 35 and 74 years. They 
concluded that WHR alone was the most influential 
marker of coronary risk. However, associations with 
coronary risk were higher when combining at least one 
marker of central obesity with one marker of general 
obesity (e.g., BMI + WHR). 

When dealing with central obesity, morbidity and 
mortality rates and the chances of developing CVD 
become even high15 since visceral fat facilitates lipolysis 
and expression of more glucocorticoid receptors 
sensitive to catecholamines. This leads to less insulin 
receptor substrate expression and greater deterioration 
of insulin sensitivity, increasing blood pressure and 
atherosclerotic process28. Therefore, WC may represent 
a valuable parameter for assessing CVD development, 
mainly in the primary health care context since obesity 
levels are increasing worldwide12. 

Some studies addressed the influence of WC on 
hypertension29-31, corroborating our results regarding 
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SBP and DBP. Although biological mechanisms 
responsible for the association between WC and 
hypertension are little known, the influence of 
metabolic products in the intra-abdominal adipose tissue 
(i.e., inflammatory adipokines, angiotensinogen, 
cortisol, or reactive oxygen species) linked to 
hypertension may also be considered30. Furthermore, HC 
correlated positively with DBP, corroborating with 
previous studies assessing the influence of this variable 
on obesity and hypertension32,33.  

Some authors also discussed the influence of 
stress on CVDs, which also corroborates our findings 
since stress influenced FRS in females. In a study 
conducted with older Afro-American females, authors 
found that stressful life events were associated with 
CVD34. Another study also showed that prolonged 
exposure to stress could result in cerebral hyperactivity 
and increased levels of neurohumoral hormones, leading 
to inflammatory responses, atherosclerosis, and other 
CVDs35.  

In this study, total cholesterol levels were not 
associated with cardiovascular risk assessed using WC, 
but this result is still debated in the scientific 
community. Relationships between total cholesterol and 
CVD were found in the study that defined the FRS36; for 
this reason, the need for reducing total cholesterol 
levels has been advocated. However, the same group 
conducted a 30-year follow-up study37 and observed that 
elevated total cholesterol levels were directly 
associated with overall and CVD mortality in individuals 
aged < 50 years. Conversely, high total cholesterol levels 
did not influence mortality in individuals aged > 50 years 
(14% CVD mortality increase per 1 mg/dL per year drop 
in cholesterol level). Schatz et al.38 conducted a study 
with elderly individuals (n = 3,572) and found an 
association between low total cholesterol levels and 
mortality, corroborating findings of a 10-year follow-up 
study conducted with 207 older adults39. 

In this sense, the frequent occurrence of 
atherosclerotic disease has been discussed, even with 
low levels of low-density lipoprotein cholesterol40,41, and 
greater attention must be paid to HDL-c since it is 
considered a cardiovascular protective factor42. This 
may occur due to its anti-atherogenic function (i.e., 
reverse cholesterol efflux, oxidative stress attenuation, 
and inhibition of endothelial cell apoptosis) that 
contributes to endothelial repair43. Although 
relationships between cardiovascular risk (assessed 
using WC) and HDL-c and NC were weak, we hypothesize 
that individuals with altered anthropometric measures 
may present low levels of HDL-c, increasing the risk of 
cardiovascular events. Thus, this reflection raises the 
following: should we pay too much attention to 
increased total cholesterol levels, or should we be more 
concerned with low HDL-c levels? We, therefore, 
highlight the need for more in-depth investigations on 

this topic. 
Preventive measures and early screening are 

essential to improve clinical decision-making and reduce 
costs and complications caused by the late diagnosis of 
CVD. Therefore, we emphasize the need to measure WC 
in primary care individuals during routine consultations 
since it requires only a tape measure and can be 
performed at any age, facilitating its use compared to 
FRS. Those individuals classified as intermediate or high 
risk should be referred to a specialized multidisciplinary 
team to perform specific exams and prevent disease 
development or progression or both. We also 
recommend more specific screening and preventive 
measures for those presenting low cardiovascular risk 
but with associated risk factors. This early action favors 
the reduction of the burden of hospitalizations at the 
tertiary level, avoiding the collapse of health systems. 
Thus, we suggest future studies analyzing combined or 
isolated anthropometric measurements to assess 
cardiovascular risk. 

Some limitations of our study need to be 
addressed. First, the relatively small sample size 
prevented a more accurate comparison between scores, 
especially regarding sex. The difficulty found to perform 
laboratory tests necessary for FRS was the main factor 
influencing the reduced sample. However, this is the 
first study analyzing the agreement between FRS and WC 
scores. Second, the presence of some risk factors, such 
as diabetes and hypertension, were self-reported. 
However, we believe that the data collected are reliable 
because all individuals evaluated participated in 
periodic medical consultations with primary health unit 
professionals. Last, our results cannot be extrapolated 
to other populations. We emphasize the need for further 
studies involving more individuals and long-term follow-
up to better investigate differences between FRS and WC 
and main associated risk factors.  

CONCLUSION 

This study showed no agreement between FRS and 
WC scores. Primary care individuals presented an 
intermediate risk of developing CVD according to FRS, 
and stress (in females) represented the leading risk 
factor associated with this score. Regarding WC, high 
risk was the most prevalent, and the score was 
associated with hypertension, obesity, and HDL-c. More 
studies with larger samples are needed to support and 
confirm these results. 

ACKNOWLEDGMENTS 

The authors thank Probatus Academic Services for 
providing scientific language translation, revision, and 
editing. 

REFERENCES 

1. Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger
ZD, Hahn EJ, et al. ACC/AHA Guideline on the Primary
Prevention of Cardiovascular Disease. A 2ontinent the
American College of Cardiology/American Heart Association

Task Force on Clinical Practice Guidelines. Circulation. 
2019;140(11):e596-646. 
https://doi.org/10.1161/CIR.0000000000000678 

2. Gimbrone Jr MA, García-Cardeña G. Endothelial cell

https://doi.org/10.1161/CIR.0000000000000678


Andrade NVSS et al. Rev Cienc Saude. 2021;11(4):53-60 59 

dysfunction and the pathobiology of atherosclerosis. Circ Res. 
2016;118(4):620-36. 
https://doi.org/10.1161/CIRCRESAHA.115.306301 
PMid:26892962 PMCid:PMC4762052 

3. Reamy BV, Williams PM, Kuckel DP. Prevention of
cardiovascular disease. Prim Care. 2018;45(1):25-44.
https://doi.org/10.1016/j.pop.2017.11.003 PMid:29406943

4. Hajar R. Risk factors for coronary artery disease: Historical
perspectives. Heart Views. 2017;18(3):109-14.
https://doi.org/10.4103/HEARTVIEWS.HEARTVIEWS_106_17
PMid:29184622 PMCid:PMC5686931

5. Grundy SM, Stone NJ, Bailey AL, Beam C, Birtcher KK,
Blumenthal RS, et al.
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/AphA/ASPC/NL
A/PCNA Guideline on the Management of Blood Cholesterol:
Executive Summary: A report of the American College of
Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. J Am Coll Cardiol. 2018;73(24):3168-209.
https://doi.org/10.1016/j.jacc.2018.11.002 PMid:30423391

6. Pitanga FJG, Matos SMA, Almeida MC, Barreto SM, Aquino
EML. Leisure-time physical activity, but not commuting
physical activity, is associated with cardiovascular risk among
ELSA-Brasil participants. Arq Bras Cardiol. 2018;110(1):36-43.
https://doi.org/10.5935/abc.20170178 PMid:29412240
PMCid:PMC5831300

7. Karmali KN, Persell SD, Perel P, Lloyd-Jones DM, Berendsen
MA, Huffman MD. Risk scoring for the primary prevention of
cardiovascular disease. Cochrane Database Syst Rev.
2017;3(3):CD006887.
https://doi.org/10.1002/14651858.CD006887.pub4
PMid:28290160 PMCid:PMC6464686

8. Studzinski K, Tomasik T, Krzyszton J, Józwiak J, Windak A.
Effect of using cardiovascular risk scoring in routine risk
assessment in primary prevention of cardiovascular disease:
an overview of systematic reviews. BMJ Open. 2019;19(11):1-
16. https://doi.org/10.1186/s12872-018-0990-2
PMid:30626326 PMCid:PMC6327540

9. Damen JAAG, Hooft L, Shuit E, Debray TPA, Collins GS,
Tzoulaki I, et al. Prediction models for cardiovascular disease
risk in the general population: systematic review. BMJ.
2016;353:i2416. https://doi.org/10.1136/bmj.i2416
PMid:27184143 PMCid:PMC4868251

10. Jahangiry L, Farhangi MA, Rezaei F. Framingham risk score for
estimation of 10-years of cardiovascular diseases risk in
patients with metabolic syndrome. J Health Popul Nutr.
2017;36(1):36. https://doi.org/10.1186/s41043-017-0114-0
PMid:29132438 PMCid:PMC5682637

11. Rezende FAC, Rosado LEFPL, Ribeiro RCL, Vidigal FC, Vasques
ACJ, Bonard IS, et al. Body mass index and waist
circumference: association with cardiovascular risk factors.
Arq Bras Cardiol. 2006;87(6):666-71.
https://doi.org/10.1590/S0066-782X2006001900008
PMid:17262110

12. Piché ME, Tchernof A, Després JP. Obesity phenotypes,
diabetes, and cardiovascular diseases. Circ Res.
2020;126(11):1477-500.
https://doi.org/10.1161/CIRCRESAHA.120.316101
PMid:32437302

13. Ross R, Neeland IJ, Yamashita S, Shai I, Seidell J, Magni P, et
al. Waist circumference as a vital sign in clinical practice: a
Consensus Statement from the IAS and ICCR Working Group on
Visceral Obesity. Nat Rev Endocrinol. 2020;16(3):177-89.
https://doi.org/10.1038/s41574-019-0310-7 PMid:32020062
PMCid:PMC7027970

14. Cibičková L’, Langová K, Vaverková H, Lukeš J, Cibiček N,
Karásek D. Superior role of waist circumference to body-mass
index in the prediction of cardiometabolic risk in dyslipidemic
patients. Physiol Res. 2019;68(6):931-8.
https://doi.org/10.33549/physiolres.934176 PMid:31647298

15. Oliveira ACM, Ferreira RC, Santos AA. Cardiovascular risk
assessment according to the Framingham Score and
Abdominal Obesity in individuals seen by a clinical school of
nutrition. Rev Assoc Med Bras. 2016;62(2):138-44.
https://doi.org/10.1590/1806-9282.62.02.138 PMid:27167543

16. Abidov A, Chehab O. Cardiovascular risk assessment models:
Have we found the perfect solution yet? J Nucl Cardiol.
2020;27(6):2375-85. https://doi.org/10.1007/s12350-019-

01642-x PMid:30793251  
17. Associação Brasileira para o Estudo da Obesidade e da

Síndrome Metabólica. Diretrizes Brasileiras de Obesidade.
[Internet]. 2016 [cited 2021 Nov 14]. Avaiable from:
https://bit.ly/3oqBV6F

18. World Health Organization. Obesity: preventing and managing
the global epidemic: report of a WHO Consultation on Obesity
[Internet]. WHO: Geneva; 1997 [cited 2021 Nov 14]. Avaiable
from: https://apps.who.int/iris/handle/10665/63854

19. D’Agostino RB, Vasan RS, Pencina MJ, Wolf PA, Cobain M,
Massaro JM, et al. General cardiovascular risk profile for use
in primary care: the Framingham Heart Study. Circulation.
2008;117(6):743-53.
https://doi.org/10.1161/CIRCULATIONAHA.107.699579
PMid:18212285

20. Grundy SM, Becker D, Clark LT, Cooper RS, Denke MA, Howard
J, et al. Third report of the National Cholesterol Education
Program (NCEP) expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult
Treatment Panel III) final report. Circulation.
2002;106(25):3143-421.
https://doi.org/10.1161/circ.106.25.3143

21. Fleiss JL, Cohen J. The equivalence of weighted Kappa and
the intraclass correlation coefficient as measures of
reliability. Educ Psychol Meas. 1973;33:613-9.
https://doi.org/10.1177/001316447303300309

22. Lima Júnior MM, Silva GR, Jensem Filho SS, Granja F.
Association between perceived lifetime risk of cardiovascular
disease and calculated risk in a male population in Brazil.
Vasc Health Risk Manag. 2016;12:279-86.
https://doi.org/10.2147/VHRM.S107874 PMid:27382297
PMCid:PMC4922778

23. Motamed N, Perumal D, Zamani F, Ashrafi H, Haghjoo M,
Saeedian FS, et al. Conicity index and waist-to-hip ratio are
superior obesity 3ontine in predicting 10-year cardiovascular
risk among men and women. Clin Cardiol. 2015;38(9):527-34.
https://doi.org/10.1002/clc.22437 PMid:26418518
PMCid:PMC6490781

24. Souza NC, Oliveira EP. Sagittal abdominal diameter shows
better correlations with cardiovascular risk factors than waist
circumference and BMI. J Diabetes Metab Disord. 2013;12:41.
https://doi.org/10.1186/2251-6581-12-41 PMid:23856008
PMCid:PMC3733622

25. Bozorgmanesh M, Sardarinia M, Hajsheikholeslami F, Azizi F,
Hadaegh F. CVD-predictive performances of “a body shape
index” versus simple anthropometric measures: Tehran lipid
and glucose study. Eur J Nutr. 2016;55(1):147-57.
https://doi.org/10.1007/s00394-015-0833-1 PMid:25596850

26. Reis JP, Allen N, Gunderson EP, Lee JM, Lewis CE, Loria CM,
et al. Excess body mass index- and waist circumference-years
and 3ontinent cardiovascular disease: The CARDIA Study.
Obesity (Silver Spring). 2015;23(4):879-85.
https://doi.org/10.1002/oby.21023 PMid:25755157
PMCid:PMC4380633

27. Almeida RT, Matos SMA, Aquino EML. Individual and combined
performance of indicators of overall and central obesity to
estimate coronary risk in ELSA-Brasil participants. Arq Bras
Cardiol. 2021;30:S0066-782X2021005011202.
https://doi.org/10.36660/abc.20200360

28. Barroso TA, Marins LB, Alves R, Gonçalves ACS, Barroso SG,
Rocha GS. Association of central obesity with the incidence of
cardiovascular diseases and risk factors. Int J Cardiovasc Sci.
2017;30(5):416-24. https://doi.org/10.5935/2359-
4802.20170073

29. Dimitriadis K, Tsioufis C, Mazaraki A, Liatakis I, Koutra E,
Kordalis A, et al. Waist circumference compared with other
obesity parameters as determinants of coronary artery disease
in essential hypertension: a 6-year follow-up study. Hypertens
Res. 2016;39(6):475-9. https://doi.org/10.1038/hr.2016.8
PMid:26865004

30. Sun H, Zheng M, Wu S, Chen M, Cai J, Yang X. Waist
circumference and incidence of hypertension in chinese
adults: observations from the Kailuan study. Herz.
2017;42(7):677-83. https://doi.org/10.1007/s00059-016-4501-
x PMid:27928596

31. Tawfik HM. Waist height ratio and waist circumference in
relation to hypertension, Framingham risk score in

https://doi.org/10.1161/CIRCRESAHA.115.306301
https://doi.org/10.1016/j.pop.2017.11.003
https://doi.org/10.4103/HEARTVIEWS.HEARTVIEWS_106_17
https://doi.org/10.1016/j.jacc.2018.11.002
https://doi.org/10.5935/abc.20170178
https://doi.org/10.1002/14651858.CD006887.pub4
https://doi.org/10.1186/s12872-018-0990-2
https://doi.org/10.1136/bmj.i2416
https://doi.org/10.1186/s41043-017-0114-0
https://doi.org/10.1590/S0066-782X2006001900008
https://doi.org/10.1161/CIRCRESAHA.120.316101
https://doi.org/10.1038/s41574-019-0310-7
https://doi.org/10.33549/physiolres.934176
https://doi.org/10.1590/1806-9282.62.02.138
https://doi.org/10.1007/s12350-019-01642-x
https://doi.org/10.1007/s12350-019-01642-x
https://bit.ly/3oqBV6F
https://apps.who.int/iris/handle/10665/63854
https://doi.org/10.1161/CIRCULATIONAHA.107.699579
https://doi.org/10.1161/circ.106.25.3143
https://doi.org/10.1177/001316447303300309
https://doi.org/10.2147/VHRM.S107874
https://doi.org/10.1002/clc.22437
https://doi.org/10.1186/2251-6581-12-41
https://doi.org/10.1007/s00394-015-0833-1
https://doi.org/10.1002/oby.21023
https://doi.org/10.36660/abc.20200360
https://doi.org/10.5935/2359-4802.20170073
https://doi.org/10.5935/2359-4802.20170073
https://doi.org/10.1038/hr.2016.8
https://doi.org/10.1007/s00059-016-4501-x
https://doi.org/10.1007/s00059-016-4501-x


Andrade NVSS et al. Rev Cienc Saude. 2021;11(4):53-60 60 

hospitalized elderly Egyptians. Egypt Heart J. 2018;70(3):213-
6. https://doi.org/10.1016/j.ehj.2017.12.008 PMid:30190648
PMCid:PMC6123342

32. Bergman RN, Stefanovski D, Buchanan TA, Sumner AE,
Reynolds JC, Sebring NG, et al. A better index of body
adiposity. Obesity (Silver Spring). 2011;19(5):1083-9.
https://doi.org/10.1038/oby.2011.38 PMid:21372804
PMCid:PMC3275633

33. Lu N, Wang R, Ji M, Liu X, Qiang L, Ma C, et al. The value of
hip circumference /height x ratio for identifying childhood
hypertension. Sci Rep. 2018;8(1):3236.
https://doi.org/10.1038/s41598-018-21676-4 PMid:29459689
PMCid:PMC5818505

34. Felix AS, Lehman A, Nolan TS, Sealy-Jefferson S, Breathett K,
Hood DB, et al. Stress, resilience, and cardiovascular disease
risk among black women. Circ Cardiovasc Qual Outcomes.
2019;12(4):e005284.
https://doi.org/10.1161/CIRCOUTCOMES.118.005284
PMid:30909729 PMCid:PMC6508630

35. Magnavita N, Capitanelli I, Garbarino S, Pira E. Work-related
stress as a cardiovascular risk 4onti in police officers: a
systematic review of evidence. Int Arch Occup Environ Health.
2018;91(4):377-89. https://doi.org/10.1007/s00420-018-1290-
y PMid:29344727

36. Dawber TR, Meadors GF, Moore Júnior FE. Epidemiological
approaches to heart disease: the Framingham Study. Am J
Public Health. 1951;41(3):279-86.
https://doi.org/10.2105/AJPH.41.3.279 PMid:14819398
PMCid:PMC1525365

37. Anderson KM, Castelli WP, Levy D. Cholesterol and mortality.
30 years of follow-up from the Framingham Study. JAMA.

1987;257(16):2176-80. 
https://doi.org/10.1001/jama.257.16.2176 PMid:3560398  

38. Schatz IJ, Masaki K, Yano K, Chen R, Rodriguez BL, Curb JD.
Cholesterol and all-cause mortality in elderly people from the
4ontinen heart program: a cohort study. Lancet.
2001;358(9279):351-5. https://doi.org/10.1016/S0140-
6736(01)05553-2

39. Takata Y, Ansai T, Soh I, Awano S, Nakamichi I, Akifusa S, et
al. Serum total cholesterol concentration and 10-year
mortality in an 85-year-old population. Clin Interv Aging.
2014;9:293-300. https://doi.org/10.2147/CIA.S53754
PMid:24611005 PMCid:PMC3928456

40. Ascaso JF, Carmena R. Importance of dyslipidaemia in
cardiovascular disease: a point of view. Clin Investig
Arterioscler. 2015;27(6):301-8.
https://doi.org/10.1016/j.arteri.2015.07.002 PMid:26363575

41. Dehghan M, Mente A, Zhang X, Swaminathan S, Li W, Mohan V,
et al. Associations of fats and carbohydrate intake with
cardiovascular disease and mortality in 18 countries from five
4ontinentes (PURE): a prospective cohort study. Lancet.
2017;390(10107):2050-62. https://doi.org/10.1016/S0140-
6736(17)32252-3

42. Nicholls SJ, Nelson AJ. HDL and cardiovascular disease.
Pathology. 2019;51(2):142-7.
https://doi.org/10.1016/j.pathol.2018.10.017 PMid:30612759

43. Woudberg NJ, Goedecke JH, Lecour S. Protection from
cardiovascular disease due to increased high-density
lipoprotein cholesterol in african black populations: myth or
reality? Ethn Dis. 2016;26(4):553-60.
https://doi.org/10.18865/ed.26.4.553 PMid:27773983
PMCid:PMC5072485

Conflicts of interest: No conflicts of interest declared concerning the 
publication of this article. 

Indications about the contributions of each author: 
Conception and design of the study: FS, TO 

Analysis and interpretation of data: NVSSA, IMN, LXA, TO 
Data collection: NVSSA, IMN, LXA 

Writing of the manuscript: NVSSA, IMN, TO 
Critical revision of the article: FS 

Final approval of the manuscript*: NVSSA, IMN, LXA, FS, TO 
Statistical analysis: TO, NVSSA, IMN, LXA 

Overall responsibility: TO, FS 
*All authors have read and approved of the final version of the article

submitted to Rev Cienc Saude. 

Funding information: Not applicable.

https://doi.org/10.1016/j.ehj.2017.12.008
https://doi.org/10.1038/oby.2011.38
https://doi.org/10.1038/s41598-018-21676-4
https://doi.org/10.1161/CIRCOUTCOMES.118.005284
https://doi.org/10.1007/s00420-018-1290-y
https://doi.org/10.1007/s00420-018-1290-y
https://doi.org/10.2105/AJPH.41.3.279
https://doi.org/10.1001/jama.257.16.2176
https://doi.org/10.1016/S0140-6736(01)05553-2
https://doi.org/10.1016/S0140-6736(01)05553-2
https://doi.org/10.2147/CIA.S53754
https://doi.org/10.1016/j.arteri.2015.07.002
https://doi.org/10.1016/S0140-6736(17)32252-3
https://doi.org/10.1016/S0140-6736(17)32252-3
https://doi.org/10.1016/j.pathol.2018.10.017
https://doi.org/10.18865/ed.26.4.553

	ABSTRACT
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCES



