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Abstract

Background: Calculating and predicting the risk of disease plays an important role in preventive medicine.
Today, some risk scores have been designed to estimate the risk of cardiovascular diseases (CVDs) by assessing
different factors. Obesity is associated with an increased risk of cardiovascular disease, so we decided to calcu-
late the possible risk of heart disease in obese Iranian people to suggest a more accurate calculator.

Methods: In this cross-sectional study, we compared the data of 289 people from Framingham Risk Score and
ASCVD Risk Score calculations who had been referred to Shariati Hospital Obesity Clinic, Tehran, Iran from
2016 to 2019. In the form of sub-goals, we examined other factors such as blood pressure and hepatic ami-
notransferases, etc.

Results: The mean age of participants was 51.20£7.58 years, 86.2% being women. Of the whole, 19.72%,
31.83%, 21.11%, and 27.34% were categorized as overweight, Obese I, 11, and III, respectively. According to
the ASCVD score 80.3%, 4.8%, and 14.9%, and according to the Framingham score 95.5%, 3.5%, and 1% were
classified as low-risk, intermediate-risk, and high-risk. Moreover, a fair agreement was observed between the
two-risk score in the whole (Kappa=0.236; P<0.001), overweight (Kappa=0.304; P=0.028), Obese I (Kap-
pa=0.210; P=0.048), Obese 11 (Kappa=0.268; P=0.015), and obese 111 (Kappa=0.202; P=0.023).

Conclusion: Despite its age limit, ASCVD has a higher risk of CVDs, causing statin care (which has a protec-
tive role for cardiovascular disease) to be given to a larger population.
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Introduction

Obesity or overweight is physiologically defined serious health concerns. Racial differences can
as the accumulation of fat in an abnormal or ex- affect the definition and prevalence of obesity
cessive pattern in adipose tissue and may cause (1). The prevalence of overweight and obesity has
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been reported at 34.1% (CI 95%: 32.3-35.9) and
15.4% (CI 95%: 14.0-16.8), respectively in the age
group 20- to 84-year-old Iranian people (2). In-
creased prevalence of obesity and fat mass were
associated with increased cardiovascular risk, type
2 diabetes and related risk factors (such as meta-
bolic  syndrome), high blood pressure,
dyslipidemia, and sleep apnea and as a result, it is
estimated to reduce life expectancy by about sev-
en years (2).

Obesity is not limited to a specific country like
the United States or even developed countries
but exists in most parts of the world (3). Not
surprisingly, the incidence of obesity-related dis-
eases, including cardiovascular disease (CVDs), is
growing rapidly worldwide. More than 25 million
Americans have diabetes mellitus, and India will
have more than 100 million diabetics by 2030.
CVDs are the leading cause of death worldwide
4, 5).

Three anthropometric criteria are important for
assessing the degree of obesity: height, weight,
and waist circumference. Body Mass Index (BMI)
is the most common and practical indicator for
assessing overweight and obesity in adults
worldwide (2). A lower BMI threshold is defined
for overweight and obesity in Asians and Pacific
People It seems that this population is at risk of
abnormalities of sugar and fat at lower weights.
Excess abdominal fat is independently associated
with a higher risk of diabetes and cardiovascular
diseases (6). INTERHEART and INTER-
STROKE studies have concluded that more than
86% of CVD cases can be attributed to nine ma-
jor risk factors (Smoking, dyslipidemia, hyperten-
sion, diabetes, obesity, unhealthy diet, physical
inactivity, alcohol consumption, and psychosocial
factors) (7).

It seems necessary to identify patients at risk for
CVDs, especially obese individuals, and to use
the appropriate tools for predicting the risk of
cardiovascular diseases. There are many calcula-
tors, so identifying the most efficient and easy
tools is doubly important. Therefore, in this
study, we reviewed and compared the resulting
scores of two risk estimator tools to determine
the 10-year CVD risk in the present study, in-
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cluding the Framingham general cardiovascular
risk profile and ACC/AHA tool (ASCVD risk
score) in patients referred to the obesity clinic of
Shariati Hospital, Tehran, Iran.

Materials and Methods

This retrospective cross-sectional study was per-
formed during 2016-2019 in the Obesity Clinic of
Shariati Hospital in Tehran, Iran. The main study
inclusion criterion was obese patients referred to
the Clinic.

BMI is calculated from the formula = weight (kg)
/ height(m?®), which assesses body fat and is relat-
ed to disease risk, BMI 25-30 kg/m* and>30 are
classified as overweight and obesity, respectively.
Obesity is divided into three subgroups: class
one: 30- 34.5, class two: 35- 39.9, and class three
= 40. We confirmed abdominal obesity by meas-
uring waist circumference (WC) or waist-to-
pelvic ratio. WC measurement is an assessment
of visceral adipose tissue and should be measured
by a non-elastic tape measure and measured hori-
zontally between the top of the iliac crest to be-
low the last rib (8).

According to the WHO data, the recommended
sex-specific cut-off points are 94 cm (men) and
80 cm (women) for increased risk, and 102 cm
(men) and 88 cm (women) for substantially in-
creased risk. The substantially increased risk of
waist circumference to hip circumference ratio is
2 0.9 in men and = 0.85 in women (9).

Lipid profiles and fasting blood sugar (FBS) were
evaluated from a venous blood sample following
12 hours of fasting and then measured using rou-
tine and standardized laboratory methods. We
defined fasting glycemia as FBS > 100 and
dyslipidemia cut-off points: total cholesterol =
200 mg/dl, LDL = 130 mg/dl, HDL < 40
mg/dl, triglycerides = 150 mg/dl (10).

People who were on statin therapy or had a his-
tory of cardiovascular disease were excluded
from the study. Patient information through
checklists including medical history, clinical ex-
aminations, and demographic data (weight,
height, abdominal circumference, waist circum-
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ference, BMI) was collected and blood samples
were taken for analysis of fasting blood sugar
(FBS), total cholesterol, high-density lipoprotein
(HDL), low-density lipoprotein (LDL) and tri-
glycerides (TG), vitamin D levels (Vit D), thyroid
stimulating hormone (TSH) and liver enzymes.
Using the collected data, Framingham and
ASCVD scores were calculated for each patient.
The risk of ASCVD for the population aged 40
to 75 is calculated by combining variables of sex,
race, age, total cholesterol, HDL, hypertension,
receiving antihypertensive therapy, diabetes, and
smoking. These data were entered into the Ath-
erosclerotic Cardiovascular Disease 2013 Risk
Calculator from AHA / ACC and the 10-year
risk was calculated. According to the guideline
for primary prevention of cardiovascular diseases
AHA 2019: assess ASCVD risk in each age group
and emphasize adherence to a healthy lifestyle,
the calculated risk of low-risk group is < 5%, and
bordetline risk: is 5% - 7.5%, which is recom-
mends moderate statin therapy with a class of
recommendation IIb, intermediate risk: 7.5% —
20% With that moderate statin therapy is rec-
ommended to reduce LDL by 30 to 40% (class
I), calculated risk of high-risk group = 20% and
Statin treatment is recommended to reduce LDL
by 50% or more (class I) (4, 11-17).

The Framingham Risk Score for Hard Coronary
Heart Disease was calculated for people aged 30
to 75 years old using factors such as gender, age,
smoking status, total cholesterol, HDL, and sys-
tolic blood pressure (SBP). The calculated risk by
FRS is classified into three categories, Low risk <
10% (statin is not indicated generally), Medium
risk 10 to 20% (start statin therapy to reduce
LDL = 50%), and High risk = 20% (start statin
therapy to reduce LDL = 50%) (10, 18-20).
Permission to undertake the study was obtained
from the Ethics Committee of Tehran University
of Medical Sciences Tehran, Iran Code:
IR.TUMS.MEDICINE.REC.1398.656.

Statistical analysis
Continuous data are presented as mean and
standard deviation and categorical data are pre-
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sented as frequency and percent. To compare
continuous data according to BMI categories
ANOVA test was used and Gabriel test was ap-
plied as a post-hoc test whenever it was neces-
sary. To compare continuous data according to
BMI categories P value of Kendal's tau-b was
calculated. To assess the agreement between the
cardiovascular risk scores, the weighted Kappa
statistics were calculated. The Kappa statistics
show a slight agreement for values 0 to 2, fair
agreement for values 0.21 to 0.40, moderate
agreement for values 0.41 to 0.60, substantial
agreement for values 0.61 to 0.80, and perfect
agreement for values 0.81 to 1.00 (21). All statis-
tical analyses were done by statistical package R
3.6.1. P values of less than 0.05 were considered
significant.

Results

Totally 289 subjects were enrolled, of whom 40
(13.84%) cases were male and 249 (86.16%) were
female. The mean age of the study subjects was
51.20£7.58 years (ranges 40 — 73 years) .The
mean BMI of the subjects was 35.21 £ 6.65. Of
the whole, 57 (19.72%) cases were overweight, 92
cases (31.83%), 61 cases (21.11%), and 79 cases
(27.34%) were categorized as Obese I, 11, and II1
categories, respectively.

Subjects' characteristics, clinical data, and drug
usage according to BMI category are presented in
Table 1. The subjects’ BMI category did not dif-
fer significantly in sex, age, smoking status, LDL,
and TSH level (P>0.05). It was observed a stati-
cally significant increment in the mean of SBP
(P<0.001), DBP (P<0.001), and total cholesterol
(P=0.003) with a rising BMI. Furthermore, the
mean of HDL of overweight subjects was statis-
tically significantly higher than the other groups
(P=0.021), also the mean of vitamin D signifi-
cantly differed according to BMI categories
(P=0.039). Moreover, subjects with higher BMI
categories were more likely to have a family his-
tory of obesity (P=0.017).
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Table 1: Characteristics of study subjects according to BMI category

BMI category

Characteristics Overweight Obese 1 Obese 11 Obese II1 P value**

(n=57) (n=92) (n=61) (n=79)
Sex N (%)
Male 7 (12.3) 16 (17.4) 4 (6.6) 13 (16.5) 0.223
Female 50 (87.7) 76 (82.6) 57 (93.4) 66 (83.5)
Age 51.33 £ 9.15 50.47 £ 6.59 52.36 £ 8.21 51.06 £ 6.90 0.508
Smoker or ex- 2 (3.5 9 (9.8) 4 (6.6) 5 (6.3) 0.529
smoker N (%)
Family history of 25 (43.9) 59 (64.1) 42 (68.9) 53 (67.1) 0.017
obesity N (%o)
SBP mean * SD 117.2 £ 14.91 120.5 £ 15.75 125.3 £ 14.07 133.9 £ 23.71*+V <0.001
DBP mean + SD 77.89 = 10.69 77.45 + 10.69 83.03 = 10.93¢% 86.46 = 14.44%¢ <0.001
Total Cholesterol 212.1 £ 48.81 199.2 + 43.38 200.6 = 49.31 183.2 £ 41.48* 0.003
mean + SD
LDIL mean = SD 126.9 + 37.45 119.8 £ 34.04 116.4 + 38.50 110.6 £ 37.52 0.078
HDL mean * SD 51.33 £ 11.99 4597 £ 11.62* 4949 +13.27 46.18 £ 11.18 0.021
TSH mean £ SD 2.73 £ 293 2,72+ 423 272312 3.20 £ 3.60 0.802
Vit D mean + SD 50.06 * 37.95 43,13 + 37.29 46.12 = 38.12 33.61 + 25.92* 0.039

**P values are calculated based on Kendal's tau-b correlation or ANOVA.

Post hoc test:

*: statistically significant compared to overweight,
¥ statistically significant compared to obese I,

V: statistically significant compared to obese 11.

According to the ASCVD score 232 (80.3%), 14
(4.8%), and 43 (14.9%) were categorized as low
risk, intermediate risk, and high risk, respectively.
Also, according to the Framingham score 276
(95.5%), 10 (3.5%), and 3 (1%) were categorized
as low risk, intermediate risk, and high risk, re-
spectively (Fig.1).

A fair agreement was observed between the
ASCVD risk score and Framingham risk score,
even in the whole subjects (weighted Kap-
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pa=0.236) or according to the BMI categories
(overweight: weighted Kappa=0.304; Obese I:
weighted Kappa=0.210; Obese II: weighted
Kappa=0.268; obese III: weighted Kap-
pa=0.202). The result of the agreement between
these scores is shown in Table 2. Furthermore,
there was not observed any statistically significant
relationship between the BMI category and none
of the ASCD risk group (P=0.403) and Framing-
ham risk group (P=0.869).
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Fig. 1: Description of subjects according to the cardiovascular risk group of ASCVD and Framingham score

Table 2: Agreement between the risk scores according to the study groups

Risk score Framingham

Study groups Low  Inter-  High N (%) Weighted Kap- P value
ASCVD N mediate N pa (95% CI)

N

Total Low 232 0 0 232 (80.28) 0.236 <0.001
Intermediate 14 0 0 14 (4.84) (0.128 — 0.344)
High 30 10 3 43 (14.88)

Overweight  Low 46 0 0 46 (80.70) 0.304 0.028
Intermediate 3 0 0 3 (5.206) (0.034 — 0.575)
High 5 2 1 8 (14.04)

Obese 1 Low 75 0 0 75 (81.52) 0.210 0.048
Intermediate 5 0 0 5 (5.44) (0.002 — 0.417)
High 9 2 1 12 (13.04)

Obese 11 Low 52 0 0 52 (85.25) 0.268 0.015
Intermediate 1 0 0 1 (1.64) (0.052 — 0.483)
High 5 3 0 8 (13.11)

Obese III Low 59 0 0 59 (74.68) 0.202 0.023
Intermediate 5 0 0 5 (6.33) (0.028 — 0.377)
High 11 3 1 15 (18.99)

Discussion were men and women with a mean age of 44.7

The present study was performed on patients
referred to the obesity clinic and participants
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years All of them were obese and were not taking
statins and had no history of cardiovascular dis-
ease. Abdominal and visceral fat is a major risk
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factor for coronary heart disease and worsening
of ischemic heart diseases and is also associated
with high blood pressure, dyslipidemia, and dia-
betes. In a study, the prevalence of hypothyroid-
ism was 4.8% in men, 12.8% in women, and
8.8% on average (22). In our study, the preva-
lence of hypothyroidism almost doubled to
16.7%.

Because high blood pressure is asymptomatic in
the early stages, most people do not notice it.
The increase in BMI was also positively associat-
ed with hypertension (P< 0.001) (22, 23). The
increase in blood pressure and weight people
were almost linear; furthermore, weight loss and
reduction of waist circumference were related to
decreased blood pressure (24). In the present
study, as in the Tehran Lipid and Glucose Study
(19), hypertension was more common in men
than women. With increasing BMI, hypertension
increased in both sexes (P= 0.003).

A systematic review and meta-analysis showed
the prevalence of vitamin D deficiency in the
Iranian community is very high. Women and old-
er people are at a higher risk of vitamin D defi-
ciency. The overall prevalence of Vit D deficien-
cy was reported as 0.56 and the subgroup analysis
showed that 0.64 of women and 0.44 of men
were suffering from vitamin D deficiency (25). In
the present study, the prevalence of Vit D defi-
ciency in overweight and obese females and
males gender was estimated at 55.3% and 57.5%,
respectively.

Overall, this study showed that the mean of
Framingham and ASCVD in Iranian obese indi-
viduals with a mean age of 51.2027358 years was
not high. On the other hand, this study was the
first study of its kind in the obese Iranian Popula-
tion and it can be useful to start a cohort study to
understand and prove the superiority of one of
the predictors of cardiovascular problems. Such
studies help to extract a specific model for Irani-
ans in certain groups. It is suggested that com-
munity-based studies be conducted in different
cities of the country with different ethnicities
with large sample sizes and cohort methods to
achieve a general pattern for estimating the risk
of cardiovascular disease and rational and correct
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policies. Early identification of people at risk for
cardiovascular disease reduces the morbidity and
mortality caused by such diseases and reduces the
financial workload of the health system.

Conclusion

Despite its age limit, ASCVD has a higher risk of
CVDs, causing statin care (which has a protective
role for cardiovascular disease) to be given to a
larger population.
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