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ABSTRACT

BACKGROUND AND OBJECTIVE: Cardiovascular diseases that are the most common causes of mortality
worldwide can be recognized and prevented through measurement of some anthropometric indices. Relationship of
many anthropometric indices with cardiovascular diseases risk factors has been well documented. The aim of this
study was to introduce a novel anthropometric index that can be used more easily and accurately.

METHODS: This cross sectional study was performed on 179 healthy and inactive men and women selected from
individuals referring to cardiovascular department of Imam Reza hospital of Mashhad for normal heart checkup
under supervision of a cardiovascular surgeon. Their anthropometric indices (neck circumference, waist
circumference, weight, body mass index, waist to hip ratio) and atherosclerosis risk factors (lipids and glucose) was
determined. Then the relationship between anthropometric indices and atherosclerosis risk factors was determined.
FINDINGS: Results showed positive and significant correlation between neck circumference with TC/HDL, TG,
TG/HDL and VLDL, waist circumference with glucose, TG and VLDL, body mass index with TC/HDL and
TG/HDL and waist to hip ratio with glucose (p<0.05). In men neck circumference with LDL, VLDL, TG, TC/HDL,
TC and TG/HDL and waist circumference with LDL, LDL/HDL, TC, TC/HDL, TG, TG/HDL and VLDL had
positive and significant correlation and waist to hip ratio had negative and significant correlation with HDL
(p<0.05).

CONCLUSION: According to the results of this study, neck and waist circumference had more precision in
predicting of atherosclerosis risk than other indices, thus we can use these indices especially neck circumference that

is simpler for determination of atherosclerosis risk in middle aged women and men.

KEY WORDS: Neck circumference, Atherosclerosis, Risk factors, Anthropometric indices.

“Corresponding Author;

Address: Division of Exercise Physiology, Faculty of Physical Education and Sport Sciences, Ferdowsi University of Mashhad, Azadi Square,
Mashhad, Iran

Tel: +98 511 8802618

E-mail: bijeh@ferdowsi.um.ac.ir

[ DOR: 20.1001.1.15614107.1389.13.1.12.7 ]


https://dor.isc.ac/dor/20.1001.1.15614107.1389.13.1.12.7

[ DOR: 20.1001.1.15614107.1389.13.1.12.7 ]

WA (63 ) ol /ol smw 093 ¢ Job (S5 pole olSuiils dloeo

IS 5 03 3l 2 Bgse (ol (8l Sy b 055 599 o3l 3 oy

References

1.Ben-Noun L, Sohar E, Laor A. Neck circumference as a simple screening measure for identifying overweight and
obese patients. Obes Res 2001; 9(8):470-7.

2.Ashwell M, Cole TJ, Dixon AK. Obesity: new insight into the anthropometric classification of fat distribution shown
by computed tomography. Br Med J (Clin Res Ed) 1985; 290(6483):1692-4.

3.Wing RR, Jeffery RW, Burton LR, Thorson C, Kuller LH, Folsom AR. Change in waist-hip ratio with weight loss
and its association with change in cardiovascular risk factors. Am J Clin Nutr 1992; 55(6): 1086-92.

4.Haffner SM, Stern MP, Hazuda HP, Pugh J, Patterson JK. Do upper-body and centralized adiposity measure different
aspects of regional body-fat distribution? Relationship to non-insulin-dependent diabetes mellitus, lipids, and
lipoproteins. Diabetes 1987; 36(1):43-51.

5.Pouliot MC, Despres JP, Lemiux S, et al. Waist circumference and abdominal sagittal diameter: best simple
anthropometric indexes of abdominal visceral adipose tissue accumulation and related cardiovascular risk in men and
women. Am J Cardiol 1994; 73(7):460-8.

6.Vague J. The degree of masculine differentiation of obesities: a factor determining predisposition to diabetes,
atherosclerosis, gout, and uric calculous disease. Am J Clin Nutr 1956; 4(1):20-34.

7.Kissebah AH, Vydelingum N, Murray R, et al. Relation of body fat distribution to metabolic complications of
obesity. J Clin Endocrinol Metab 1982; 54(2):254-60.

8.Peiris AN, Struve MF, Mueller RA, Lee MB, Kissebah AH. Glucose metabolism in obesity: influence of body fat
distribution. J Clin Endocrinol Metab 1988; 67(4):760-7.

9.Jensen MD. Lipolysis: contribution from regional fat. Annu Rev Nutr 1997; 17:127-39.

10. Saeidi M, Akhavan Tabib A, Joukar MH, Yazdani A. Prevalence of cardiovascular risk factors in male individuals
with hypertriglecamic waist phenotype. J Mashhad Univ Med Sci 2007; 50(97): 259-68. [in Persian]

11. Mohammadifard N, Shams HR, Paknahad Z, et al. Relationship between obesity and cardiovascular risk factors in
adults living in central Iran: Results of Isfahan healthy heart program. Iranian J Nutr Sci Food Technol 2009; 3(4):19-
28. [in Persian]

12. Dobbelsteyn CJ, Joffres MR, MacLean DR, Flowerdew G. A comparative evaluation of waist circumference, waist-
to-hip ratio and body mass index as indicators of cardiovascular risk factors. The Canadian Heart Health Surveys. Int J
Obes Relat Metab Disord 2001; 25(5):652-61.

13. Laakso M, Matilainen V, Keinanen Kiukaanniemi S. Association of neck circumference with insulin resistance-
related factors. Int J Obes Relat Metab Disord 2002; 26(6):873-5.

14. Ursavas A, Karadag M, Nalc N, Ercan I, Gozu RO. Self-reported snoring, maternal obesity and neck circumference
as risk factors for pregnancy-induced hypertension and preeclampsia. Respiration 2008; 76(1):33-9.

15.Ben-Noun L, Laor A. Relationship between changes in neck circumference and changes in blood pressure. Am J
Hypertens 2004; 17(5 Pt 1):409-14.

16. Preis SR, Pencina MJ, D'Agostino RB, Vasan RS, Levy D, Fox CS. Neck circumference and development of
cardiovascular disease risk factors in the Framingham heart study. Circulation 2009; 120:S509.

17. Davies NJ, Batehup L. Self-management support for cancer survivors: guidance for developing interventions. An
update of the evidence. National Cancer Survivorship Initiative Supported Self-Management Workstream. Macmillan
Cancer Support 2010.

18. Ben-Noun L, Laor A. Relationship of Neck Circumference to Cardiovascular Risk Factors. Obes Res 2003; 11(2):
226-31.


https://dor.isc.ac/dor/20.1001.1.15614107.1389.13.1.12.7

[ DOR: 20.1001.1.15614107.1389.13.1.12.7 ]

J Babol Univ Med Sci; 13(1); Jan 2011

Relationship between Neck Circumferences with ...; N. Bizheh, et al

19. Tilling K, Lawlor DA, Smith GD, Chambless L, Szklo M. The relation between components of adult height and
intimal-medial thickness in middle age: the atherosclerosis risk in communities study. A J Epidemiol 2006;164(2):136-
42.

20.Ben-Noun L, Laor A. Relationship between changes in neck circumference and cardiovascular risk factors. Exp
Clin Cardiol 2006; 11(1):14-20.

21.Nasrollah S, Jalalmanesh SH, Mohammadzadeh S, Mahmoudi M. Relationship between higher standard neck
circumference in women and risk factors of coronary artery disease. J Nurs Midwifery 2008; 18(60):28-34.

22.Fink B, Manning JT, Neave N. The 2nd-4th digit ratio (2D:4D) and neck circumference: implications for risk
factors in coronary heart disease. Int J Obes 2006; 30(4):711-14.

23. Huxley R, Mendis S, Zheleznyakov E, ReddyS, Chan J. Body mass index, waist circumference and waist: hip ratio
as predictors of cardiovascular risk: a review of the literature. Eur J Clin Nutr 2010; 64(1):16-22.

24. Wang Z, Hoy WE. Waist circumference, body mass index, hip circumference and waist-to-hip ratio as predictors of
cardiovascular disease in aboriginal people. Eur J Clin Nutr 2004; 58(6):888-93.

25. Lissner L, Bjorkelund C, Heitmann BL, Seidell JC, Bengtsson C. Larger hip circumference independently predicts
health and longevity in a Swedish female cohort. Obes Res 2001; 9(10):644-6.

26. Parker ED, Pereira MA, Stevens J, Folsom AR. Association of hip circumference with incident diabetes and
coronary heart disease. The atherosclerosis risk in communities study. Am J Epidemiol 2009; 169(7):837-47.

27. Litwin SE. Which measures of obesity best predict cardiovascular risk? J Am Coll Cardiol 2008; 52:616-19.

28.De Koning L, Merchant AT, Pogue J, Anand SS. Waist circumference and waist to hip ratio as predictors of
cardiovascular events: meta-regression analysis of prospective studies. Eur Heart J 2007; 28(7):850-6.

29. Villela NR, Aguiar LG, Bahia L, Bottino D, Bouskela E. Does endothelial dysfunction correlate better with waist to
hip ratio than with body mass index or waist circumference among obese patients? Clinics 2006; 61(1):53-8.

30. Bigaard J, Frederiksen K, Tj?nneland A, et al. Waist and hip circumferences and all-cause mortality: usefulness of
the waist-to-hip ratio? Int J Obes Relat Metab Disord 2004; 28(6):741-7.

31.Janssen I, Katzmarzyk PT, Ross R. Waist circumference and not body mass index explains obesity related health
risk. Am J Clin Nutr 2004; 79(3):379-84.

32.Jung C, Fischer N, Fritzenwanger M, Pernow J, Brehm BR, Figulla HR. Association of waist circumference,
traditional cardiovascular risk factors and stromal-derived factor-1 in adolescents. Pediatr Diabetes 2009; 10(5):329-35.
33.Lear SA, James PT, Ko GT, Kumanyika S. Appropriateness of waist circumference and waist to hip ratio cutoffs
for different ethnic groups. Eur J Clin Nutr 2010; 64(1):42-61.

34. Baik I, Ascherio A, Rimm EB, et al. Adiposity and mortality in men. Am J Epidemiol 2000;152:264-71.


https://dor.isc.ac/dor/20.1001.1.15614107.1389.13.1.12.7
http://www.tcpdf.org

