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ABSTRACT

Aims: Atherosclerosis is latent precursor of clinical cardiovascular disease. The present
study aimed to assess modifiable and non-modifiable atherogenic risk factors in both
sexes.
Study Design: Cross sectional design.
Place and Duration of Study: It was conducted at Exservicemen Contributory Health
Scheme (ECHS) Polyclinic, Sultanpur Lodhi, Kapurthala, Punjab, India from June, 2013 to
Oct, 2013.
Methodology: This study was undertaken to assess age, education, employment,
socioeconomic status, physical activity, body mass index, dietary habits, family history,
sleep, stress, dysglycaemia, hypertension and dyslipidemia as determinants of
atherogenic risk factors. The level of significance was defined by P<.05 with Chi Square
test.
Results: All patients (N=351) were divided into male (49.58%) and female (50.42%)
cohorts. A statistically significant males (45.41%; P<.001) were found >65 years old and
females (43.51%; P<.001) in 51-65 years. Males had significant higher literacy (55.19%;
P<.001) and employment status (55.75%; P<.001). Females were reported with
significant positive family history (40.12%; P<.01), stress (25.99%), sleep inadequacy
(28.82%; P<.001), sedentary lifestyle (83.62%; P<.001), and vegetarianism (74.02%;
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P<.01). Metabolic syndrome was more prevalent in females (19.78%) than males
(14.95%). The higher prevalence of hypertension (females: 49.16%; males: 48.28%),
obesity (females: 23.72%; males: 17.24%), dysglycaemia (females: 25.99%; males:
22.42%) was recorded in females; and dyslipidemia (males: 29.32%, females: 23.17%) in
males.
Conclusion: Females were reported with significantly higher frequencies of atherogenic
risk factors which make them highly susceptible to cardiovascular events than males.
Hence, sex should be considered to assess and differentiate atherogenic risk factors, and
when health professionals recommend lifestyle modifications.

Keywords: Atherosclerosis; cardiovascular disease; modifiable; non-modifiable; risk factors;
sexes.

1. INTRODUCTION

Atherosclerosis is a chronic progressive disease with long subclinical asymptomatic phase
[1] which is a latent precursor of clinical cardiovascular disease (CVD) including coronary
heart disease (CHD), cerebrovascular disease, stroke and peripheral arterial disease
affecting about 50% of men and 33% of women after age 40 [2]. Non communicable
diseases have overtaken communicable diseases as the world's major disease burden, with
CVD currently accounting for 17.3 million deaths per year which is expected to grow to >23.6
million by 2030 [3,4]. CVD is responsible for 10% of the disability-adjusted life years (DALYs)
in low- and middle-income countries and for 18% of DALYs in high-income countries [5]. The
cost of CVD is exacerbated in the developing world where it occurs in a higher proportion to
working-age adults affecting both families and society due to its relation to both a loss of
productivity and income of the person who has CVD and their caregiver, who may have to
stop working to care for them [6].

CVD is an epidemic in India whose prevalence has increased in urban areas from about 2%
in 1960 to 6.5% in 1970, 7.0% in 1980, 9.7% in 1990 and 10.5% in 2000; and it increased
from 2% in 1970 to 2.5% in 1980, 4% in 1990, and 4.5% in 2000 in rural areas. It accounts
for about 40% of the deaths in urban areas and 30% in rural areas. Epidemiological studies
has shown the prevalence of obesity, hypertension, hypercholesterolemia, and diabetes
have increased significantly in urban and gradually in the rural areas over the past 50 years
with currently about 30 million CHD patients in the country [7]. The INTERHEART-South
Asia study [8] identified eight established coronary risk factors--abnormal lipids, smoking,
hypertension, diabetes, abdominal obesity, psychosocial factors, low fruit and vegetable
consumption, and lack of physical activity which accounted for 89% of acute myocardial
infarctions in Indians at a much younger age than North Americans and Western Europeans.

Atherogenic risk factors such as age, dyslipidemia, hypertension, smoking, diabetes, obesity
and physical inactivity are shared by both sexes and besides that, women have additional
risk factors in the form of contraceptives use and reduced ovarian function with age [9].
However, sex itself has a significant influence on the cause, clinical manifestation and
prognosis of CHD. Women have a more favorable atherogenic profile and age-specific CHD
mortality rates than the same-aged men and this disparity is referred to as the female
advantage [10]. This gender difference of lagging women 10 years behind those of men has
been reported to decrease with age and after age 60, CHD accounts for 1 in 4 deaths in both
sexes from 1 in 17 women and 1 in 5 men before age 60 [11].
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Differential prevalence and impact of traditional cardiovascular risk factors have been shown
to account for part but not all of the gender differences [12]. Non-modifiable CHD risk factors
such as age and family history have different impact in both sexes. Modifiable risk factors
further show similar trends with abdominal obesity and smoking more prevalent, and
hypertension less controlled in men which increases their risk for CHD. Myocardial infarction
is usually the first manifestation of CHD in men and the risk of its recurrence is twice as high
in men as in women. This could explain gender differences in the CHD incidences but
women significant protection against CHD during their reproductive years further contributes
to the differences [13]. Estrogen has protective antioxidant and anti-inflammatory properties
which provides beneficial effects on atherosclerotic plaque progression, vasodilatation and
blood pressure [14]. An observed 2-fold increased CHD incidence in surgically
postmenopausal versus premenopausal women of the same age has implicated a protective
role of estrogen [15]. Early menopause, either spontaneous or artificial, is accompanied with
an elevation in age-adjusted risk for CVD [16], but not all studies support it which may be
partly explained by methodological differences [17]. However, the hormone replacement
therapy use hasn’t shown reduction in CHD events among postmenopausal women; and the
role of endogenous estrogen in the cardioprotection of women compared with men is not
completely understood [18]. Furthermore, trials in the 1960s and 1970s to prevent CHD in
men by giving them high doses of estrogen had unfavorable results [19].

Environmental factors, geography and secular trends further play a role in gender
differences, where women are more likely to have difficulty with social and physical activity
[20,21]. Furthermore, differences in the clinical presentation of CHD have been observed in
both sexes. The initial presentation of CHD in women is frequently atypical and complicated,
whereas men relatively more often present with typical symptoms of CHD. The traditional
diagnostic evaluation strategies have been validated in men and may be less suited for
women [22]. Indeed, recent investigations have increased our awareness that gender-
specific differences may exist in the pathophysiology of CHD [23]. Hence, further enhanced
insights into the differences between male and female atherogenic risk factors are essential
toward achieving optimal gender-specific disease prevention and therapy. This study is
designed to assess the prevalence and comparison of the sociodemographic factors,
modifiable and non-modifiable atherogenic risk factors in both sexes.

2. MATERIALS AND METHODS

2.1 Study Design

Sultanpur Lodhi, a county under district Kapurthala is located in the Indian state of Punjab.
Males constitute 54% of the population and females 46% as per Indian census [24]. This
cross-sectional descriptive study was undertaken to assess the sex-related assessment and
differentiation of atherogenic risk factors among subjects registered with Ex-Servicemen
Contributory Health Scheme (ECHS) Polyclinic. It is primary care centre which provides free
at the point of access primary medical services and follow up care to the retired defense
personnel. A multi-parameter and pre-tested questionnaire was designed to record the
clinical history, physical examination and biochemical tests by personally interviewing the
participants.
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2.2 Ethnic Statement

Institutional ethical committee approval was obtained prior to the start of study and informed
written consent was taken from all the participants who attended the polyclinic from June,
2013 to Oct, 2013.

2.3 Study Participants

The inclusion criteria was ex-servicemen who had been retired from their defense services;
their family members limited to spouse, parents and children; holds a ECHS health card, and
visited during the study period with any medical complaint.

2.4 Socioeconomic Variables

Age, education, socio-economic status and employment were elaborated. Education level
was classified into four categories: no/little formal, primary, secondary and graduation.
Socioeconomic status was defined into lower, middle and upper on the basis of retired ranks
of ex-servicemen including their household income and assets. Homemaker, retiree and/or
unemployed person had been counted under being at home.

2.5 Clinical Assessment

The clinical details of physical activity, family history, sleep adequacy, stress levels, dietary
habits, alcohol consumption, metabolic syndrome and its components were elaborated. The
American College of Sports Medicine and the American Heart Association recommendations
for doing 30 minutes of moderate-intensity physical activity (e.g., brisk walking) on 5 or more
days of the week or 20 minutes of vigorous-intensity physical activity (e.g., jogging or
running) on 3 or more days of the week were considered [25]. The family history was defined
as positive if a first-degree male relative (e.g. father, brother) and female relative have
cardiovascular diseases (e.g., heart attack, hypertension) before the age of 55 or 65 years,
respectively [3]. Sleep adequacy evaluated on the basis of sleep duration (7 to 8 hrs),
difficulty in initiating and maintaining sleep. Job strain, social constraints, financial un-stability
and emotional distress in the form of anxiety and/or depression were included under “stress”
which significantly affects the daily life activities. Metabolic syndrome was defined on the
basis of modified National Cholesterol Education Program Adult Treatment Panel III (NCEP-
ATPIII) guidelines [26], where-in presence of any three following traits in the same individual
would meet the criteria:- abdominal obesity: waist circumference (WC) ≥102cm (>40inches)
in men or ≥88cm (>35inches) in women; serum triglycerides (TGs): ≥150mg/dl (≥1.7mmol/L);
High Density Lipoprotein Cholesterol (HDL-C): <40mg/dl (<1.03mmol/L) in men or <50mg/dl
(<1.29mmol/L) in women; fasting blood glucose level: ≥100mg/dl (≥5.6mmol/L); blood
pressure (BP): ≥130/85mmHg. It further includes those previously diagnosed with
hypertension, dyslipidemia, impaired fasting glucose, impaired glucose tolerance or type 2
diabetes mellitus and being on treatment for these disorders [26]. However, the current study
used a correspondence of a WC of 102cm to body mass index (BMI) of ≥29.40kg/m2 defined
in a linear regression analysis which is similar to BMI cut-offs used in previous modified
NCEP definitions [27].
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2.6 Clinical Measurements

Participants were weighed to the nearest 0.1kg wearing minimal clothes and without shoes;
and height was measured to the nearest 0.1cm with a wall mounted non extendable
measuring tape. BMI was calculated as weight per square meter (kg/m2) and classified into
underweight (<18.50kg/m2), normal (18.50-24.99kg/m2), overweight (25.00–29.39kg/m2),
and obesity (≥29.40kg/m2) [26]. BP was measured in the right arm with the subject seated
and rested for 5 minutes using a standard mercury sphygmomanometer and a suitable
calibrated cuff.

2.8 Biochemical Measurements

A venous blood sample was obtained from all individuals after 8–10 hours of fasting. Blood
tests were measured using bacteriological incubator, Erba glucose kit (GOD-POD method,
end point), Erba triglyceride Des-kit (GPO-Trinder method, end point) and cholesterol kit
(Phosphotungstic acid method, end point). Dysglycaemia was diagnosed on the basis of
fasting blood glucose levels >100mg/dl (≥5.6mmol/L). Dyslipidemia was evaluated on the
basis of high TGs (≥150mg/dl or ≥1.7mmol/L) and/or low HDL levels (<40mg/dl or
<1.03mmol/L in men or <50mg/dl or <1.29mmol/L in women) [26].

2.9 Statistical Analysis

The results were analyzed by Chi Square test. The value of statistical significance was
calculated as P<.05.

3. RESULTS

All patients (N=351) were divided into male (49.58%) and female (50.42%) cohorts. Table 1
shows 12.65%, 32.19%, 48.86% and 06.33% of males had no/little, primary, secondary and
graduation level education; and females had 48.03%, 27.12%, 21.47% and 03.39% for the
same education categories, respectively. This shows a statistically significant higher literacy
among males (55.19%; P<.001) than females (24.86%; P<.001). Majority of males (58.63%)
and females (68.37%) belonged to the middle socioeconomic status in the present study. A
statistically significantly employment and unemployment were seen in males (55.75%;
P<.001) and females (96.62%; P<.001) respectively.

Table 1. Comparisons of the socio-demographic variables among males and females*

Category Males (174) Females (177) P value
Education
No/Little 12.65 (22) 48.03 (85) 80.70

(<.001)Primary 32.19 (56) 27.12 (48)
Secondary 48.86 (85) 21.47 (38)
Graduation 06.33 (11) 03.39 (06)
Socioeconomic status
Middle 58.63 (102) 68.37 (121) 3.58
Upper 41.38 (72) 31.64 (56)
Occupation
Stays at home 44.26 (77) 96.62 (171) 116.05

(<.001)Employed 55.75 (97) 03.90 (06)
*parentheses represent absolute number of the subjects in a sample
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Table 2 reflects the comparison of non-modifiable atherogenic risk factors in both sexes.
02.88%, 16.09%, 35.64% and 45.41% of males were in 20-35years, 36-50 years, 51-65
years and >65 years of age group; and females had 04.52%, 29.38%, 43.51% and 22.60%
for the same age groups, respectively. A statistically significant higher age group (>65years)
was reported in males (45.41%; P<.001), and females (43.51%; P<.001) among 51-65 years
of age groups. Males (73.56%; P<.01) and females (40.12%; P<.01) were observed with a
statistically significant negative and positive family history, respectively.

Table 2. Comparison of the non-modifiable atherogenic risk factors in both sexes*

Category Males (174) Females (177) P value
Age (years)
20-35 02.88 (05) 04.52 (08) 22.30

(<.001)36-50 16.09 (28) 29.38 (52)
51-65 35.64 (62) 43.51 (77)
>65 45.41 (79) 22.60 (40)
Family history
Positive 26.44 (46) 40.12 (71) 7.42

(<.01)Negative 73.56 (128) 59.89 (106)
*parentheses represent absolute number of the subjects in a sample

Fig. 1 and Table 3 represent the comparisons of modifiable atherogenic risk factors in both
sexes. 05.18%, 45.41%, 32.19% and 17.24% of males were in <18.50kg/m2, 18.50-
24.99kg/m2, 25.00-29.39kg/m2 and ≥29.40kg/m 2 of BMI; and females had 05.65%, 40.68%,
29.95% and 23.72% for the same BMI groups, respectively. Males (32.19%) and females
(23.72%) were reported with a higher prevalence of overweight and obesity, respectively. A
statistically significant active and sedentary lifestyle was noticed in males (55.75%; P<.001)
and females (83.62%; P<.001), respectively.

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

Fig. 1. Graphical presentation of atherogenic risk factors among males
and females

Males

Females

Table 3 further displays males (53.45%; P<.001) and females (74.02%; P<.001) had a
statistically significant dietary preference for omnivores and vegetarian food, respectively.
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Sleep inadequacy was more frequently self-reported by females (28.82%) than males
(26.44%). Similarly, a statistically significant stress was self-reported by females (25.99%;
P<.001) than males (06.33%; P<.001). Furthermore, females (19.78%) were more frequently
diagnosed with metabolic syndrome than males (14.95%); however, no statistically
significant relation was revealed.

Table 3. Comparison of the modifiable atherogenic risk factors in both sexes*

Category Males (174) Females (177) p value
Body mass index
Underweight 05.18 (09) 05.65 (10) 2.40
Normal weight 45.41 (79) 40.68 (72)
Overweight 32.19 (56) 29.95 (53)
Obesity 17.24 (30) 23.72 (42)
Physical activity
Adequate 55.75 (97) 16.39 (29) 59.07

(<.001)Inadequate 44.26 (77) 83.62 (148)
Dietary habits
Vegetarian 46.56 (81) 74.02 (131) 27.66

(<.001)Omnivores 53.45 (93) 25.99 (46)
Sleep
Adequate 73.57 (128) 71.19 (126) 0.27
Inadequate 26.44 (46) 28.82 (51)
Stress
Yes 06.33 (11) 25.99 (46) 24.95

(<.001)No 93.68 (163) 74.02 (131)
Metabolic syndrome
Yes 14.95(26) 19.78(35) 1.41
No 85.06(148) 80.23(142)

*parentheses represent absolute number of the subjects in a sample

Table 4 elaborates the comparison of the components of metabolic syndrome in both sexes.
The prevalence of hypertension was approximately the same in both males (48.28%) and
females (49.16%). Dyslipidemia was more frequently diagnosed in males (29.32%) than
females (23.17%). Conversely, females had a higher predisposition to dysglycemia (25.99%)
and obesity (23.72%) than males (dysglycemia: 22.42%; obesity: 17.24%) in the present
study. The age and BMI specific prevalence of hypertension, dysglycemia and dyslipidemia
is shown in Fig. 2 and Fig. 3 respectively.

Table 4. Comparison of the components of metabolic syndrome in both sexes*

Category Males (174) Females (177) p value
Healthy Diseased Healthy Diseased

Hypertension 51.73(90) 48.28(84) 50.85 (90) 49.16(87) .04
Dyslipidemia 70.69(123) 29.32(51) 76.84(136) 23.17(41) 1.69
Dysglycemia 77.59(135) 22.42(39) 74.02(131) 25.99(46) .59
Obesity 82.76 (144) 17.24(30) 76.28 (135) 23.72 (42) 2.26

*parentheses represent absolute number of the subjects in a sample
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Fig. 2. Age(years) and gender specific prevalence of hypertension, dysglycemia
and dyslipidemia
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Fig. 3. Body mass index(kg/m2)- and gender-specific  prevalence of
hypertension, dysglycemia and dyslipidemia
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4. DISCUSSION

Atherosclerosis begins with fatty streaks, the precursor of atherosclerotic plaques which
appear in the aortic intima at the three years of age, and in the coronary arteries during
adolescence [28]. Thus, atherosclerosis gradually changed from a model of a chronic
degenerative disease exclusively affecting patients with advanced age to a model of
subclinical chronic inflammatory disease already existing in childhood [29]. The likelihood of
occurrence of CVD further increases in the presence of multiple atherogenic risk factors
which may be modifiable or non-modifiable [30]. The current study was designed to
determine the prevalence and comparison of modifiable and non modifiable risk factors in
both sexes.
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The current study (Table 1) observed a significant higher education levels in males (55.19%;
P<.001) than females (24.86%; P<.001). Bobak et al. [31] has shown an inverse correlation
of atherogenic risk factors and education attainment, and found men and women with lower
education have a higher incidence of elevated BP, BMI, total cholesterol, and smoking.
Furthermore, Saeed et al. [32] has noticed subjects with a higher education level have a
good knowledge and awareness level of modifiable CVD risk factors. Majority of males in the
present study were employed significantly (55.75%; P<.001), while most of significant
females were looking after their families by staying at home (96.62%; P<.001). Dupre et al.
[33] has found unemployment status, multiple job losses, and short periods without work are
all significant risk factors for acute cardiovascular events. However, Kivimaki et al. [34] has
shown psychological stress at work or job strain to be moderately associated with an
increased risk of CHD. Furthermore, Cho and Lee [35] noticed associations between
education, occupation, and financial status and cardiovascular risk factors. Such differences
may be due to underlying gender differences in biological vulnerability; social coping
mechanisms; and access to material, social, and physiological resources [35]. It shows a
higher illiteracy (24.86%; P<.001) and being at home (96.62%; P<.001) makes females
prone to a statistically significant higher atherogenic risk in the current study.

A majority of significant males (45.41%) in the current study (Table 2) belonged to geriatric
group (>65years; P<.001), and significant females to 51-65 years of age group (43.51%;
P<.001). Jousilahti et al. [12] has observed an age-related increase in CHD incidence and
mortality in both sexes but to a larger extent in women. This can be contributed to the
menopausal state which accompanies metabolic, biochemical, and physiological alterations.
Total cholesterol, LDL-C, and TGs rises, and HDL-C apparently decreases [36].
Furthermore, glucose metabolism worsens in the sense of higher blood glucose and
decreased insulin sensitivity [37]. An additional change is procoagulatory state with
increased fibrinogen and plasminogen activator inhibitor-1 levels [37]. On the whole, reduced
glucose tolerance, abnormal plasma lipids, increased BP, increased sympathetic tone,
endothelial dysfunction and vascular inflammation [38] seems to develop during the
menopause which can be partly reversed by estrogen administration [39]. A higher
statistically significant positive family history in females (40.12%; P<.01) than males
(26.44%; P<.01) in the present study was found supported by Pohjola-Sintonen et al. [40].
Furthermore, Jousilahti et al. [41] showed that 76% of the women and 62% of the men who
survived a myocardial infarction had first degree relatives with CHD at ˂65 years of age.
This shows a postmenopausal status (66.11%; P<.001) and positive family history (40.12%;
P<.01) predisposes females to a statistically significant higher atherogenic risk levels in the
present study.

A higher prevalence of obesity (Table 3) in females (23.72%) than males (17.24%) in the
current study has been consistent with Sani et al. [42]. Furthermore, Wannamethee et al.
[43] reported significantly increased long term risk of CVD and diabetes with increasing
overweight and obesity. McGill et al. [44] showed adiposity has a greater impact on
atherogenesis in men than women. This difference in atherogenesis rates may be due to
differences in body fat distribution where men are more prone to abdominal obesity, one of
the cardiovascular risk factors and women to gluteofemoral adiposity [45]. However, females
with a menopausal status experiences changes in body fat distribution from a gynaeoid to an
android pattern which increases their atherogenic risk levels [38]. A statistically significant
sedentary lifestyle lived by females (83.62%; P<.001) than males (44.26%; P<.001) in the
current study has been persistent with Perez et al. [46]. Heavy environmental pollution,
scarcity of “green spaces” or open land for public use, high traffic, no sidewalks, and even
the threat of violence outside the home contributes to the lack of exercise and sedentary
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lifestyle [5]. Sedentary lifestyle (83.62%; P<.001) and obesity (23.72%) makes females
susceptible to a higher atherogenic risk levels in current study.

A statistically significant vegetarianism (74.02%; P<.001) and omnivorism (53.45%; P<.001)
was reported in females and males respectively, in the present study. Key et al. [47] has
observed vegetarians had a 24% lower mortality from ischemic heart disease than
omnivores due to lower serum total cholesterol, reduced LDL-C oxidation or changes in
blood clotting. Tonstad et al. [48] has further added lower rate of obesity and type 2 diabetes
mellitus among vegetarians. Pettersen et al. [49] has noticed lower systolic and diastolic BP
among vegetarians. Thus, vegetarianism (74.02%) plays a protective role for females
participating in the current study. Furthermore, a higher sleep inadequacy was self-reported
by females (28.82%) than males (26.44%) in the present study. Epidemiological and
pathophysiological studies [50,51] indicated a causal link between primary sleep
abnormalities (sleep curtailment, shift work, and sleep-disordered breathing) and
cardiovascular and metabolic diseases including hypertension, atherosclerosis, stroke, heart
failure, cardiac arrhythmias, obesity, menopause, and the metabolic syndrome. This shows
medical conditions like obesity (23.72%) and menopause (66.11%) might had contributed to
a higher sleep inadequacy among female subjects in the present study.

A statistically significant higher stress levels was complained by females (25.99%; P<.001)
than males (06.33%; P<.001) in the current study. The Framingham Study [52] was the first
to describe the relationship between type A behaviour and cardiovascular disease, and
found hostility and anger are significantly associated with CVD in both sexes. Nyberg et al.
[53] has further found an association between job related strain and elevated Framingham
risk score attributing to the higher prevalence of diabetes, smoking and physical inactivity
among those reporting job strain. Marital stress, at the same time, appears to be one of the
primary factors in worsening prognosis among women with CHD [54]. Furthermore, Gallo et
al. [55] has shown high-quality marriages may protect against CVD by less rapid progression
of carotid atherosclerosis relative to women in low-satisfying marriages. Thus, the sleep
inadequacy (28.82%) and higher stress levels (25.99%; P<.001) among female population
make them vulnerable to an elevated atherogenic risk levels.

A higher trend of metabolic syndrome in females (19.78%) than males (14.95%) in the
present study was found supported by Magnat et al. [56]. Conversely, Sawant et al. [57] has
found significant double the prevalence of MetS in males than females. The prevalence of
hypertension (Table 4) was approximately the same among males (48.28%) and females
(49.16%) in the present study. However, Castanho et al. [58] has reported higher prevalence
of hypertension among women than men. Conversely, Sani et al. [42] found a contrary
finding of higher blood pressure in men. However, Hsia has shown a strong association
between hypertension and CHD in women [59]. A higher prevalence of hyperlipidemia in
males (29.32%) than females (23.17%) in the current study was contrary to Cho and Lee
[35]. Conversely, a higher prevalence of dysglycemia in females (25.99%) than males
(22.42%) in the present study might be contributed to sedentary lifestyle [46], obesity [43],
high stress levels [52,53,54,55] and inadequate sleep [51] among them. Diabetic women
lose their "relative immunity" to CHD in relation to men, where female diabetics are two
times more likely to die from CHD than male diabetics [60] which further make females of the
current population highly susceptible to an atherogenic risk. However, Sani et al. [49] has
reported an equal prevalence of type 2 diabetes mellitus in both sexes.
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4.1 Study limitations

The present study did not screen for other established CVD risk factors like smoking,
microalbuminuria, homocysteinaemia and C reactive protein. Smoking has a very low
prevalence in the study population due to practising of “Sikhism” by the study subjects in
which it is considered forbidden. A cross-sectional design did not allow for the determination
of concrete causal relationships in a specific time interval. Several variables like family
history, physical activity, stress level and sleep adequacy were self reported by the study
subjects which may had lead to an over-estimation or under-estimation of these risk factors.
However, the current study findings can serve as a template for a proper community based
study on the same subject especially in the view of high prevalence of atherogenic risk
factors.

5. CONCLUSION

Females were reported with significantly higher conglomerate frequencies of atherogenic
risk factors such as obesity, sedentary lifestyle, stress, inadequate sleep, postmenopausal
status, dysglycaemia, hypertension and dyslipidemia which make them highly susceptible to
cardiovascular events. Several characteristics easily obtained through self-report may
identifies individuals at a higher atherogenic risk who requires aggressive risk factor
intervention, including cholesterol and blood pressure reduction, management of blood
glucose, and weight loss. Hence, sex should be considered to assess and differentiate
atherogenic risk factors, and when health professionals promotes and recommend behavior
modifications by physical activity, reducing obesity and maintaining normal BMI, dietary
modifications, and stress management.
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