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Abstract Original Research Article

Introduction: obesity is a well-known risk factor for heart disease which is associated with high rates of dyslipidaemia
which is abnormal lipids in the blood. Aim: The aim of this study was to evaluate the correlation of anthropometric
indices with lipid profile among women resident in Port Harcourt and Obio/Akpor local government areas of Rivers
State. Materials and Methods: We performed a cross-sectional analytical study. A total of 332 participants were
selected using the multi-stage sampling method after giving their consent. Anthropometric measurement was done
using the standard protocol and the lipid profile parameters was analysed. 5mls of random blood was collected into
lithium heparin bottles and spun at 3000 rpm for 5 minutes to obtain plasma. Total cholesterol was measured
enzymatically, high density lipoprotein cholesterol was measured using the direct method, triglyceride was estimated
using the Gpo-pap method while low density lipoprotein was estimated using the Friedwald equation. Results: There
was a significant positive correlation between Total cholesterol TC, triglycerides and low density lipoprotein LDL
with anthropometric indices BMI, AC, WC, HC, WHR, W-HT-R, CI, VAI, BAI, AVI, ABSI, and HI. High density
lipoprotein cholesterol HDL was positively correlated with anthropometric indices of BMI, AC, WC, HC, WHR, W-
HT-R, ClI, BAI, AVI, ABSI and HI but was negatively correlated with VAI. Conclusion: High levels of total
cholesterol TC, triglycerides, TG and low density lipoprotein cholesterol LDL observed in this participants that are
obese and overweight are risk factors for cardiovascular disease. This shows that anthropometric indices are sensitive
and better predictor of cardiovascular risks particularly in subjects that are obese. It can be used as an effective
screening tool to predict dyslipidaemia and its associated complications.
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lipoprotein  cholesterol  (LDL-C) which is an
independent causal factor in atherosclerosis [2].

1 INTRODUCTION

Dyslipidaemia is abnormal quantity of lipids in

the blood. It may be shown as high level of total
cholesterol TC, low density lipoprotein cholesterol
(LDL-C) and triglycerides TG concentration and
reduction in high density lipoprotein cholesterol
(HDL-C) this is mostly caused by lifestyle and diet.
Obesity and weight are two main modifiable risk factors
in the causation of dyslipidaemia, obesity is a well-
known risk factor for heart disease, and a number of
conventional cardiovascular factors have been proposed
in the pathways that is between obesity and heart
diseases such as hypertension, diabetes, dyslipidaemia
and so on [1]. Abnormal abdominal fat produces
physiological changes that alter lipid profile, which will
lead to hyperlipidaemias and dyslipidaemia which will
cause an increase in the risk of cardiovascular events.
This is specifically true of alterations in the low density

Anthropometric indices are simple and non-invasive
tests. It can be applied to predict lipid profile
abnormality and at-risk population for future
cardiovascular and other endocrine events. The aim of
this study is to correlate between measures of adiposity
and lipid profile parameters among adult female
subjects resident in Obio/Akpor and Port Harcourt local
government areas of Rivers State.

2. MATERIALS AND METHODS

A cross-sectional analytical study conducted in
females resident in Obio/Akpor and Port Harcourt local
government areas in Rivers State Southern Nigeria
among apparent non-pregnant adult females of
reproductive age 20-50 years. Ethical clearance was
obtained from the research ethics committee of the
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University of Port Harcourt with reference number
UPH/CEREMAD/REC/MM77/017. Informed consent
of each subject was obtained.

1. Measurements of Anthropometric Indices

BMI was calculated as body weight (Kkg)
divided by height (m2). Waist and hip circumferences
was obtained using a measuring tape in standing
position. Waist circumference was measured at
approximate midpoint between the lower margin of the
last costal rib and the top of the iliac crest. Hip
circumference was taken around the widest portion of
the buttocks [3]. Waist-to-hip Ratio (WHR) was
calculated from the above measurements by using the
formula, WHR = waist circumference (cm) divided by
hip circumference (cm). Waist to height ratio was
calculated from the above measurements by using the
formula, waist circumference (cm) divided by height
(cm). The conicity index (C index) was derived using
the following formula [4]C| Yisteireumference (m)

0.109 (weight (kg)
height (m)

Abdominal Volume Index: was calculated from waist
and hip circumference

[2x(waist(cm))2+0.7cmx(w(cm) -hip(cm)-hip2)]/1000
[5]

Visceral Adiposity Index VAI (Females) = [waist

circumference  (cm)/  (36.58+ (1.88xBMI)]  x
(triglyceride /0.81) x (1.52/HDL-K

Body Adiposity Index BAI (Females) = [Hip
circumference (cm) / height (m) 1.5]-18

A Body Shape Index ABSI = WC / BMI2/3 x
Height1/2

Hip index .

Hip circumference (m)

ight i - -
elgntm Cm‘/welght inkg

Determination of Lipid Profile Parameters

5mls of random blood was collected into
lithium heparin bottles and spun at 3000 rpm for 5
minutes to obtain plasma. The total cholesterol TC in
the serum was measured enzymatically using the
method as described by [6]. High density lipoprotein
(HDL): was estimated using the direct method as
described by [7]. Triglyceride estimation: The
concentration of triglyceride TG was estimated through
the Gpo-pap method as described by [8]. Low density
lipoprotein (LDL): It was estimated by using the
Friedwald equation [9].

2.2 Statistical Analysis

Carried out using statistical package for social
sciences (SPSS) version 25. Relationship or association
between variables was determined using Pearson’s
correlation, as appropriate. Significant values was
determined at P< 0.05.

3 RESULTS

Table 1: Anthropometric distribution of subjects in the study population

BMI (kg/m?) <18.5 (underweight) 17 4.7
18.5-24.99 (normal) 147 44.1
25-29.99 (Overweight) 118 36.1
>=30(Obese) 50 15.1
Total 332 100.0
Abdominal circumference (cm) = <88cm 193 59.8
>88cm 139 40.2
Total 332 100.0
Waist circumference (cm) <=88cm 182 56.5
>88cm 150 43.5
Total 332 100
Hip circumference (cm) <97cm 136 421
97-108cm 106 321
>108cm 90 25.8
Total 332 100.0
Conicity index (CI) Low (1.04-1.36) 270 83.6
Middle(1.37-1.50) 62 16.4
Total 332 100.0
Abdominal volume index (AVI) = Optimal (<=0.700) 214 64.9
Non-optimal (>7.00) 118 35.1
Total 332 100.0
Waist to hip ratio (WHR) <=0.85 93 26.8
>0.85 239 73.2
Total 332 100.0
Waist to height ratio (W-HT-R) <=0.5 247 75.9
>0.5 85 24.1
Total 332 100.0
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Table 2: Correlation of anthropometric parameters and lipid profile among subjects

Coefficient
Height (M) R

P-value
Weight (kg)
BMI(kg/m?)

Abdominal circumference (cm)
Waist circumference (cm)

Hip circumference (cm)

Waist to hip ratio(WHR)

Waist to height ratio (W-HT-R)
Conicity index (CI)

Visceral adiposity index (VAI)
Body adiposity index (BAI)
Abdominal volume index (AVI)
A body shape index (ABSI)

Hip index (HI)

W XTUVXVWTUVXUVWTUVODTUOTTUXIXTUIUTTUVIODTUXINTTUXITUUIUTUIOTUD

Table 1 Shows anthropometric distribution of
subjects in the study population which are BMI,
abdominal circumference, waist circumference, hip
circumference, WHR, W-HT-R, CI and AVI, shows
their class frequency and percentage.

Table 2 Shows correlation of anthropometric
indices with lipid profile parameters. There was a
positive correlation between lipid profile parameters of
total cholesterol TC, triglycerides, TG, low density
lipoprotein cholesterol LDL, HDL with BMI, AC, WC,
HC, WHR, W-HT-R, CI, AVI, VAI, BAI, ABSI and
HI. HDL was negatively correlated with VAL

4. DISCUSSION

Dyslipidaemia an important known
modifiable risk factors that will result in the
development of coronary artery disease and other
complications. Obesity being one of the causes of
dyslipidaemia, is a condition of excess fat in the body.
This study was done to correlate simple anthropometric
indices with lipid profile parameters and hence to
signify the importance of implementing anthropometry
in routine screening procedures.

is

(mmol/L) (mmol/L) (mmol/L) (mmol/L)
0.229 0.278 0.054 0.201
0.000** 0.000** 0.327 0.000**
0.939 0.552 0.544 0.820
0.000** 0.000** 0.000**  0.000**
0.838 0.417 0.525 0.734
0.000** 0.000** 0.000**  0.000**
0.842 0.476 0.528 0.715
0.000** 0.000** 0.000**  0.000**
0.869 0.525 0.521 0.741
0.000** 0.000** 0.000**  0.000**
0.858 0.522 0.535 0.720
0.000** 0.000** 0.000**  0.000**
0.318 0.182 0.133 0.304
0.000** 0.001** 0.015* 0.000**
0.813 0.446 0.513 0.693
0.000** 0.000** 0.000**  0.000**
0.556 0.387 0.339 0.451
0.000** 0.000** 0.000**  0.000**
0.234 0.838 -0.232 0.201
0.000** 0.000** 0.000**  0.000**
0.727 0.371 0.499 0.607
0.000** 0.000** 0.000**  0.000**
0.868 0.531 0.519 0.739
0.000** 0.000** 0.000**  0.000**
0.291 0.263 0.177 0.215
0.000** 0.000** 0.001**  0.000**
0.430 0.307 0.311 0.320
0.000** 0.000** 0.000**  0.000**

Total cholesterol was positively correlated
with anthropometric indices body mass index BMI,
abdominal circumference, waist circumference WC, hip
circumference HC, waist hip ratio WHR, waist height
ratio W-HT-R, conicity index CI, visceral adiposity
index VAI, body adiposity index BAI, abdominal
volume index AVI, a body shape index ABSI, and hip
index HI. This is consistent with the findings of [10],
they observed a positive significant correlation between
central obesity indices of WC and TC and also a
significant positive correlation WHR and TC. This also
agrees with the findings of [11, 12]. were significant
positive correlation were seen between WHR and TC in
type 2 diabetics [13], also reported that total cholesterol
TC is highly correlated with anthropometric
measurements of WC and WHR of central obesity that
can predict obesity associated with cardiovascular risks.
Some studies have demonstrated a statistically
significant correlation between lipid profile and gender,
but reported that women had high mean values of total
cholesterol TC, low density lipoprotein cholesterol
LDL-C and triglycerides when compared to men [14].
Significant correlation from this study could be as a
result of lifestyle habits with respect to anthropometric
data with lipid profile. Studies have reported that
lifestyle such as sedentary, smoking, lack of physical
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activity, being overweight, high waist circumference
subjects were those who had dyslipidaemia. Obesity can
cause the increase in free fatty acids in the liver leading
to the formation of density lipoprotein. These free fatty
acids are taken up by the liver to increased very-low-
density lipoprotein (VLDL) synthesis which elevates
total cholesterol levels. [15].

There was also a positive significant
correlation with BMI, central anthropometric indices of
AC, WC, HC, WHR, W-HT-R, CI, VAI, BAI, AVI,
ABSI, VAI and HI with triglycerides.

This is consistent with the findings of [10],
who reported a significant positive correlation between
central obesity indices of WC and WHR with
triglyceride. Studies have [16], reported significant
relationship only with anthropometric indices with
triglycerides in Dekina area of Kogi State Nigeria [12],
also proved that triglyceride correlated more strongly
and significantly with WHR [13], reported that WC,
WHR was significantly linked with triglyceride and that
both waist circumference and waist to hip ratio of
central obesity can predict obesity that is associated
with cardiac risks. Shamekhi and Keshvari also reported
in 2017 a significant positive correlation between
central obesity indices of waist circumference and
WHR with triglycerides [17], reported confirmed the
significant correlation between visceral adiposity index
VAI with triglycerides TG with an increased risks of
impaired 2 hours glucose tolerance test in healthy obese
adults [18], reported a positive correlation between a
body shape index ABSI with triglycerides from their
study. The strength of waist circumference WC and
waist to hip ratio WHR correlation varies with
dyslipidaemia in different studies. Many biological
mechanisms can explain the relationship but the
possible mechanisms is the effect obesity has on insulin
resistance this will result in the increase of triglycerides
[19]. Insulin resistance is the decreased ability of
insulin to effectively act on target tissues especially on
the liver, fat muscles which is an important feature of
type 2 diabetes and results from combination of obesity
and genetic susceptibility [20].

High density lipoprotein cholesterol HDL was
positively correlated with BMI, AC, WC, HC, WHR,
W-HT-R, CI, BAI, AVI, ABSI, and HI. Estrogen and
lipid metabolism: Estrogen playa a key role in
increasing HDL levels by upregulation hepatic
apolipoprotein A1 (APOA1) production a key structural
component of HDL. Estrogen also reduces hepatic
lipase activity, which slows HDL clearance and
increases its circulating levels. Women particularly pre-
menopausal women have a more favourable lipid
profile, including higher HDL levels, due to estrogen
effects. Fat distribution and metabolism in females:
Women naturally have higher body fat percentages than
men, and fat is preferentially stored in subcutaneous

and gluteofemoral depots rather than visceral fat. This
deposition pattern is linked with higher HDL levels as
subcutaneous adipose tissue is less metabolically active
than visceral fats and releases fewer free fatty acids and
lower HDL. Adipokines and Inflammation: Adipose
tissue secretes bioactive molecules (adipokines) like
adiponectin, which enhances HDL biogenesis and
reverse cholesterol transport by activating AMPK and
PPAR-a pathways. More adipose tissue in women
particularly in the gluteofemoral region, correlates with
high adiponectin levels, promoting HDL stability and
functionality. Lipoprotein lipase (LPL) and HDL
metabolism: LPL is more active in subcutaneous fat
than in visceral fat, leading to enhanced lipid uptake
into adipose tissue and higher HDL - triglyceride ratio in
women. This contributes to a paradox where higher
BMI or WC in females does not necessarily imply HDL
levels as seen in males.

HDL was negatively correlated with VAI [21],
from their study reported that waist circumference was
best correlated with high density lipoprotein HDL
negatively, it was also similarly reported by [22-24],
reported that WHR was independently associated with
decreased HDL from their study [22-25], reported a
significant negative correlation between waist hip ratio
WHR and HDL they concluded that regarding the
significant relationship of anthropometric indices with
lipid profile their significant differences of these
parameters can be used to evaluate and screen
metabolic disease related risk factors and heart disease
[26], reported that the abdominal volume index AVI
was negatively correlated with HDL-C in patients with
coronary artery disease. They also stated that abdominal
obesity is a risk factor for atherosclerosis [27], reported
a significant negative correlation between HDL
cholesterol with WC and W-TH-R in women. HDL-C is
known to play an important role the prevention and
formation of atheromatous plaques and also
cardiovascular events, the results from this study shows
that central anthropometric indices could be used as
predictors of HDL-C that is abnormal.

Low density lipoprotein LDL was positively
correlated with anthropometric indices body mass index
BMI,  abdominal  circumference  AC,  waist
circumference WC, hip circumference HC, waist hip
ratio WHR, waist height ratio W-HT-R, Conicity index
Cl, visceral adiposity index VAI, body adiposity index
BAI, abdominal volume index AVI, a body shape index
ABSI, and hip index HI. This is also similar to the
findings [12], they proved that high low density
lipoprotein  cholesterol LDL-C correlated more
significantly and strongly with waist to hip ratio WHR
and concluded that waist to hip ratio can be good
anthropometric indices to predict cardiometabolic risk
in type 2 diabetic obese patients. Studies have proved
that dyslipidaemia was prevalent in type 2 diabetes
obese patients and the most affected lipid parameter is
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low density lipoprotein cholesterol LDL-C [12]. A
report by [28, 29], proved that high LDL-C is followed
by hypertriglyceridemia. Similarly [30], reported
significant serum increase of low density lipoprotein
LDL in patients with coronary artery disease CAD. This
could be linked with triglycerides because it causes
changes in low density lipoprotein LDL particle density
distribution and composition, particle size which will
produce small dense LDL that is more atherogenic [30].
A report by [15], observed that students with large waist
circumference WC had higher mean values of total
cholesterol TC, low density lipoprotein cholesterol
LDL-C and high triglycerides levels when compared to
those with normal waist circumference. Many
cardiovascular risk factors such as abnormal lipid
profile and obesity are affected by dietary factors
specifically high intake of calorie, sedentary lifestyle in
a population and very low physical activity [32]. Some
researchers have proposed that the size of low density
lipoprotein LDL particle, may be a more determinative
factor of atherogenicity rather than its level. Research
studies have proved that metabolic condition changes
such as obesity influence predominantly the low density
lipoprotein LDL particle more than levels [33]. Low
density lipoprotein LDL size particle is under the
influence of insulin resistance, which is greatly affected
by obesity [34]. The relationship  between
anthropometric indices and lipid profile remains
controversial which may be partly explained by body
composition and fat distribution differences in racial
groups, sexes, genetic susceptibility dietary pattern and
age groups [35].

5. CONCLUSION

High levels of total cholesterol TC,
triglycerides, TG and low density lipoprotein
cholesterol LDL observed in this participants that are
obese and overweight are risk factors for cardiovascular
disease. This shows that anthropometric indices are
sensitive and better predictor of cardiovascular risks
particularly in subjects that are obese. It can be used as
an effective screening tool to predict dyslipidaemia and
its associated complications.

Obesity is a world-wide health epidemic we
have a duty as a society to promote healthy eating,
physical activity and promote good nutrition so as to
stop the rising trend.

Consent: It is applicable

Ethical Approval

Ethical approval for this study was sought for
and was granted by the Research and Ethical
Committee of the University of Port Harcourt.

Competing Interest: Authors have declared that no
competing interests exists.

REFERENCES

1. Powell-Wiley, T.M; Poirier, P and Burke, L.E
(2021). Obesity and cardiovascular disease a
scientific statement from the American Heart
Association. Circulation. 143(21):¢984-e101

2. Park (2013). Park’s text book of preventive and
social medicine. Jabalpur. Bhanot Publishers. Page
335.

3. Nishida C, Ko GT, Kumanyika S. (2010). Body fat
distribution and noncommunicable diseases in
populations: overview of the 2008 WHO expert
consultation on waist circumference and waist-hip
ratio. European Journal of Clinical Nutrition.
;64(1):2-51

4. Sabbah I, Sabbah H, Sabbah S, Akoum H, Droubi
N. (2012). Central obesity and comorbidity risk in
haemodialysis patients: a cross sectional study in
Lebanon. Open Journal of Nephrology. ;2(4):109-
15.

5. Motamed N, Perumal D, Zamani F, Ashrafi H,
Haghjoo M, Saeedian FS. (2015). Conicity index
and waist-to-hip ratio are superior obesity indices
in predicting 10-year cardiovascular risk among
men and women. Clinical Cardiology. ;38(9):527-
34.

6. Roeschlau, P. (1974). Enzymatic determination of
cholesterol. Clinical Biochemistry. 12(226).

7. Warnick, G.R; Nauck, M and Rifai, N (2001).
Evolution of methods for measurements of HDL-
cholesterol from ultracentrifugation to
homogeneous assays. Clinical Chemistry. 47:1579-
1596.

8. McGowamn, M.W (1983). A peroxidase-coupled
method for the colorimetric determination of serum
triglycerides. Clinical Chemistry. 29:538.

9. Friedewald, W.T; Levy, I.T and Fredrickson, D.S
(1972). Estimation of the concentration of low-
density lipoprotein cholesterol in plasma, without
use of preparative ultracentrifuge. Clinical
chemistry. 18:499-502.

10. Reddy, R and Nambiar, S (2018). Correlation of
anthropometric indices with lipid profile in adult
females. National Journal of Physiology. Pharmacy
and Pharmacology. 8(4):512-516

11. Biadgo, B; Abebe, S.M; Bayes, HW,; Yesuf, M
and Alemu, A et al; (2017). Correlation between
serum lipid profile with anthropometric and clinical
variables in patients with type 2 diabetes mellitus.
Ethiopian Journal of Health Sciences. 27(3):215

12. Shah, T; Patel, U; Modi, P and Patel, T (2022).
Study and correlation of anthropometric indices
and lipid profile in 300 patients of type 2 diabetes
mellitus with obesity at tertiary care hospital.
International Journal of Pharmaceutical and
Clinical Research. 14(4):283-

13. llyas, M.N; Yasrulizad, A.B; Sana, A and Atif-
Amin, B (2020). Correlation of anthropometric
indices with lipid profile indices among Malay

| © 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India [ 82 |




Ogechi Stephanie Ezeala et al; Sch J App Med Sci, Apr, 2025; 13(4): 848-853

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

obese and non-obese subjects in Malaysia.
Nutrition and Food Science 51(2): 278-288.
Brandao, M.P; Pimentel, F.L and Cardoso, M.F
(2011). Impact of academic exposure on health
status of university students. Review of Saudi
Publication 45(1):49-58

Freitas, R.W.J; Araujo, M.F.M; Lima, A.C.S;
Pereira, D.C.R and Alencar, AM.P et; (2013).
Study of lipids.

Emmanuel, B; Nozeagwu, O and Iheme, G (2022).
Anthropometric status and lipid profile of older
persons in Dekina local government area of Kogi
State Nigeria. Human Nutrition Metabolism.
Https//doi.org/10.1016/j.hnm.

Waleed, W.M; Shukkur, S.M; Mohammed, W.A;
Saad, H.A; and Abdulrahman, S.H (2020).
Association of visceral adiposity index, lipid
profile and serum leptin with glucose intolerance
risks in Iragi obese patient. A cross-sectional study.
Journal of Pharmacy and Bioallied Sciences.
12(4):468-474.

Bertoli, S Leone, A; Krakauer, N.Y; Bedogni, G;
Vanzulli, A (2017). Association of body shape
index (ABSI) with cardio-metabolic risk factors : A
cross-sectional study of 6081 Caucasian adults.
Plos One. 12(9):e0185013.

Chadla, D; Singh, G; Kharbanda, P; Vasdev, V and
Ganjoo, R (2006). Anthropometry correlation of
lipid profile in healthy aviators. International
Journal of Aerospace Medicine. 50(2):32-6.
Bakker, W; Eringa, E.C and Sipkema, P (2009).
Endothelial dysfunction and diabetes :roles of
hyperglycemia, impaired insulin signaling and
obesity. Cell Tissue Research. 335, 165.
Manjareeka, M; Nanda, S; Mishra, J and Mishra, S
(2015). Correlation between anthropometry and
lipid profile in healthy subjects of Eastern India.
Journal of Mid-Life Health. 6(4):164-168.
Kushkestani, M; Parvani, M; Pour-Nosrani, E.S
and Rezaei, S (2020). The relationship between
anthropometric indices and lipid profiles in-office
employees. Journal of Sports Sciences. 8:76-82.
Dholakia, J; Sharma, H; Vasava, S.N and Kayal, S
(2018). Correlation of anthropometric parameters
with lipid profile in first year medical students.
International Journal of Clinical Biochemistry and
Research. 5(1):54-60.

Wei, D; Melgarejo, J;Vanassche, T; Van,
AJanssens,San
andVerhammeeal(2022)Atherogenic  lipoprotein

associated with anthropometric indices and their
association with cardiometabolic risk markers: a
cross-sectional study in community. European
Heart Journal. 43(2):544.2386.

Malick, A.KA; Das, B and Rai, A (2018). A
correlation study of lipid profile with body mass

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

index and waist hip ratio in Rohilkhand region.
International Journal of Medical Research and
Reviews. 6(03);186-9.

Arjmand, G; Shidfar, F; Molavi Nojoomi, M and
Amirfarhangi, A (2015). Anthropometric indices
and their relationship with coronary artery diseases.
Health Scope. 4(3):e25120.

Mota dos Santos, S; Sa, Silva, C; Cesar de Araujo,
E; Grade, Arruda, I.K (2013). Lipid and glucose
profiles in out patients and their correlation with
anthropometric  indices. Review Report on
cardiology. 32(1):35-41.

Pokharel, D.R; Khadka, D; Sigdel, M; Yadav, N.K
and Acharya, S et al; (2017). Prevalence and
pattern of dyslipidemia in Nepalese individuals
with type 2 diabetes. BMC Research Notes.
10(1):146.

Borle, A.L; Chhari, N; Gupta, G and Bathma, V
(2016) Study of prevalence and pattern of
dyslipidemia in type 2 diabetes mellitus patients
attending rural health training Centre of medical
college in Bhopal, Madhya Pradesh, India.
International Journal of Community Medicine of
Public Health. 3(1):140-4.

Khaki-Khatibi, F; Yaghoubi, A.R and Rahbani,,
N.M (2012). Study of antioxidant enzymes, lipid
profile and immunologic factor in coronary artery
disease in East Azerbaijan. International Journal of
Medicine and Biomedical Research. 1(2):147-152.
Sharma, S.B; Gary, S; Veerwal, A and Dwivedi, S
(2008). HS-CRP and oxidative stress in young
CAD patients :a pilot study. Indian Journal of
Clinical Biochemistry. 23:334-336.

Mattew, S and Chary, T.M (2013). Association of
dietary caloric intake with blood pressure, serum
lipids and anthropometric indices in patients with
hypertension. Indian Journal of Biochemistry and
Biophysics. 50(5):467-73.

Drapeau, V; Lemieux, I; Richard, D; Bergeron, J
and Tremblay, A (2006). Metabolic profile in
severely obese women is less deteriorated than
expected compared to moderately obese women.
Obesity, Surgery. 16(4):501-9.

Voruganti, V.S; Cai, G; Cole, S.A; Freeland-
Graves, J.H; Laston,S Wenger, C.R et al;(2006).
Common set of genes regulates low density-
lipoprotein size and obesity-related factors in
Alaskan Eskimos: Results from the Gocadan study.
American Journal of Human Biology. 18(4):525-
3L

Misra, A; Wasir, J.S and Vikram, N.K (2005).
Waist circumference criteria for the diagnosis of
abdominal obesity are not applicable uniformly to
all participants and ethnic groups. Nutrition. 21
(9):969-76.

| © 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India

853




