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ABSTRACT
BACKGROUND AND OBJECTIVE: Considering the relationship between abdominal (central) obesity and chronic
diseases and disorders of biochemical factors, as well as the role of ethnicity and geographical area on the relationship
between obesity and chronic diseases, this study aims to determine the prevalence of abdominal obesity and its
relationship with biochemical and blood pressure indices in candidates for angiography.
METHODS: This cross-sectional study was performed on 610 subjects aged 25-75 years who were candidates for
elective angiography and were referred to Heshmat Hospital in Guilan province in 2016. Data were collected by
interview, medical records, blood pressure measurements and anthropometric indicators, including weight, height, body
mass index and waist circumference. Fasting blood samples were used for biochemical indices. Abdominal obesity was
determined based on waist circumference more than 102 cm in men and more than 88 cm in women.
FINDINGS: In this study, 348 (57%) patients had abdominal obesity. 29% of men (101 patients) and 71% of women
(248 patients) had abdominal obesity and there was a significant relationship between gender and abdominal obesity
(p=0.0001). There was a significant different between patients with abdominal obesity and non-obese subjects in terms
of total cholesterol (161+40 vs. 153+41 mg/dl, p=0.04), HDL cholesterol (44+8.6 vs. 43+8.2 mg/dl, p=0.01) and
hematocrit (39+4.1 vs. 41+4.4 mg/dl, p=0.001). The variables of age, gender, and BMI were independent predictors of
abdominal obesity. The incidence of abdominal obesity was 37 times higher in women and increased significantly with
age. The chance of obesity increased by 1.25 per unit body mass index increase.
CONCLUSION: The results of this study demonstrate the prevalence of abdominal obesity in candidates for elective
angiography and its association with some blood factors.
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Introduction

Over the last two decades, overweight and obesity
has been rising in the world. According to the studies,
there is a significant relationship between obesity and
chronic diseases (1). In 2010 in Iran, the prevalence of
overweight and obesity in men and women was 42.8%
and 57% (2), and by 2020 these figures are expected to
reach 54 and 74% (3), respectively. The results of the
studies show that the incidence of abdominal obesity is
rising along with general obesity (1).

According to the results of a study, 33.8% of
Iranian adults suffer from abdominal obesity, and men
are four times more likely to suffer from this problem
compared to women (4, 5). According to studies,
abdominal obesity is a better predictor of the function
of the body organs and the development of chronic
diseases compared to general obesity (6). Many of the
important complications of obesity, such as heart
disease, insulin resistance, diabetes, hypertension and
hyperlipidemia, are mainly related to abdominal fat (7-
11). There are many factors that cause abdominal
obesity; genetic factors, increased energy intake,
inactivity, environmental factors, and psychological
factors are among these factors (1, 7).

Obesity is evaluated in different ways depending
on its type. Measuring the weight and body mass
index (BMI) indicate general obesity (peripheral
obesity), while measuring waist circumference, waist
to height ratio, waist to hip ratio and conicity index,
reflects central obesity (abdominal obesity) (12).
Varied results have been reported regarding the
association between these indices and the severity of
coronary artery disease and cardiovascular disease (13,
14). Some studies have examined the effects of age,
gender, ethnicity, race and geographical area on the
relationship  between  different  anthropometric
indicators and the incidence of heart disease. Evidence
suggests that people with high abdominal fat have
insulin resistance even if they are not obese (15). It
seems that central obesity in adults leads to major
metabolic problems such as diabetes, hypertension,
dyslipidemia, and ischemic heart disease (16-19).

In a study by Orces et al. (20) among people with
heart disease risk factors in Ecuador, the prevalence of
abdominal obesity was 65.9% and the incidence of
abdominal obesity was higher in people living in urban
areas. Men with abdominal obesity had a 51% higher
chance of having hypertension and diabetes. In a study
among the adults in Latin America, China and India,
there was a significant correlation between abdominal

obesity and hypertension among adults (21). Rodrigues
et al. (22) in a study showed that serum levels of
triglycerides and glucose in women with abdominal
obesity were higher than other women. Considering
the association between abdominal obesity and chronic
diseases and disruption of biochemical parameters, as
well as the role of ethnicity, race and geographical area
on the relationship between different indices of obesity
and chronic diseases, the present study was conducted
to determine the prevalence of central obesity and its
relationship with serum uric acid levels, glycosylated
hemoglobin, hypertension and lipid profiles in adult
subjects who were candidates for elective angiography
and referred to Heshmat Hospital in Guilan province.

Methods

After obtaining approval from the Ethics
Committee of the Guilan University of Medical
Sciences (IR.GUMS.REC.1395.97), this cross-
sectional study was conducted among 610 men and
women aged 25-70 years who referred to Heshmat
Heart Hospital in Rasht for elective angiography in
2016. Candidates for elective angiography, lack of
infectious diseases, rheumatoid arthritis, chronic renal
failure and inflammatory diseases, not using
corticosteroids were included in the study.
Convenience sampling was done based on the
inclusion criteria.

A trained nurse selected the patients every day
based on the inclusion criteria in angiography section.
Informed written consents were obtain from all
participants. Patients were excluded from the study if
they did not want to participate. Personal information
and variables related to age, gender, smoking,
residence and education were collected by questioning
individuals and completing the designed forms.
Patients' files were used to collect medical information.
Blood pressure was measured in a sitting position
using a pressure gauge on the right arm after 5 minutes
of rest. Systolic blood pressure above 140 mmHg and
diastolic blood pressure above 80 mmHg was
considered as hypertension (21).

Venous blood samples were collected from each
person after 12 hours of fasting and blood glucose,
lipid profile, creatinine, uric acid and BUN were tested
by the hospital laboratory. Blood glucose above 126
mg/dl, serum creatinine above 1.3 mg/dl, LDL above
130 mg/dl, and total cholesterol above 200 mg/dl were
considered as abnormal values (14). A lever scale with
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a precision of 0.1 kg connected to a stadiometer with a
precision of 0.1 cm was used to measure the height and
weight of participants. Measuring the height and
weight of people was done without shoes and with the
least clothes. Finally, body mass index (BMI) was
calculated based on the formula. Body mass index of
18.5-24.9 kg/m? was considered as natural body mass
(6). Waist circumference was also measured using tape
measure. To measure waist circumference, the meter
was held in one direction, in the middle of the space
between the last rib and the hip bone. Subjects were
divided into two groups based on waist circumference:
subjects with abdominal obesity and non-obese
subjects. Considering the international standards, waist
circumference higher than 102 cm in men and higher
than 88 cm in women were considered as abdominal
obesity in this study (23). After collecting the data, the
Stata 13 software was used for statistical analysis. A
multivariate logistic regression analysis was used to
estimate the odds ratio of each variable in relation to
abdominal obesity index. The variables that had a
significant level lower than 0.1 in a single-variable
analysis were entered into the multivariate logistic
model for modification and p<0.05 was considered
significant.

Results

The mean age of the study population was 58+9.1
years. 338 patients (45%) were female and 272
patients (55%) were male. Of 610 participants, 348 had
abdominal obesity and the prevalence of abdominal
obesity was 57% according to international standards.
The mean waist circumference was found to be
98+13.9 cm in study subjects, 95 cm in men and 102
cm in women. According to Iran's standards, which
consider abdominal obesity index waist circumference
more than 95 cm, the prevalence of abdominal obesity
in the population was estimated to be 60.7%. In terms
of gender, 101 (29%) patients had abdominal obesity
and 248 (71%) women. There was a significant
statistical relationship between gender and abdominal
obesity (p=0.001). The mean age of subjects with
abdominal obesity was significantly higher than non-
obese subjects (p=0.001) (Table 1).

In this study, 51% of patients (177 patients) with
abdominal obesity lived in the city and 49% (171
people) lived in the village. The prevalence of smoking
in subjects with abdominal obesity was 39 patients
(11%), which was significantly lower than non-obese
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subjects (p=0.001). On the other hand, 53% and 45%
of patients with abdominal obesity reported a history
of hypertension and diabetes, respectively, which was
significantly higher than non-obese subjects (p=0.001).
The mean total cholesterol (p=0.04), HDL cholesterol
(p=0.01) and hematocrit (p=0.001) in subjects with
abdominal obesity was significantly higher than non-
obese subjects (Table 1).

Table 1. Distribution of demographic characteristics and
underlying risk factors in terms of abdominal obesity
Abdominal obesity

+
Variables Mean+SD
does not
has
have
Gender
Male 237+90 101+29 0.001
Female 24+9 248471
Age (year) 5749.1 59+8.9 0.001
Place of residence
City 163+62 177451 0.005
Village 99+38 171+49
Smoking 75429 39+11 0.001
Hypertension 81+31 183153 0.001
Diabetes 73428 158+45 0.001
Level of Education
Illiterate 69+26 160+46
) 0.001
Lower than diploma 123+47 15645
Academic 70127 32+9
Triglyceride level 1554110 160492 051
(mg/dl)
Totaf cholesterol 153+41  161+40  0.04
level (mg/dl)
HDL cholesterol level 4348.2 44486 0.01
(mg/dl)
Hematocrit (%) 41(4.4) 39(4.1) 0.001
Uric acid (mg/dl) 5.22+1.35 5.04+1.39 0.12
HbALC (%) 6.48(2.02) 6.59(1.83) 0.58

p<0.05 levels are significant.

The results of multivariate regression analysis

showed that age, gender and body mass index are
independent predictors of abdominal obesity. The
chance of abdominal obesity increased significantly
with age. There was a significant difference in the
chance of abdominal obesity in men and women, and
the chance of abdominal obesity in women was 37
times more than men (95% confidence interval:
73.4+18.6). Moreover, the chance of abdominal
obesity increased by 1.25 per one unit increase in body
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mass index (95% confidence interval: 1.17-1.33)
(Table 2).

Table 2. Relationship between underlying variables and
other factors, and central obesity in regression model
Odds

Variable . CIl-95%  P-value
ratio
Gender (female) 37.01 18.6-73.5  0.0001
Age (year) 1.05 1.02-1.08  0.001
Body mass index 1.25 1.17-1.33 0.001
(kg/m2)
Smoking 1.62 0.87-3.01  0.126
Level of Education
Iliterate 1 - -
Lower than diploma 0.94 0.51-1.72 0.84

Academic 0.44 0.19-1.02 0.06
Location (City) 0.89 0.52-1.50 0.67
Diet 1.26 0.69-2.28 0.44
High blood pressure 1.39 0.84-2.31 0.19
Type 2 diabetes 1.44 0.85-2.43  0.17
HDL cholesterol (mg/dl) 1.00 0.97-1.04 0.82
Cholesterol (mg/dl) 0.99 0.99-1.00 0.54
Hematocrit (%) 1.04 0.98-1.11 0.17
Discussion

According to the present study, a high percentage
of candidates for angiography had abdominal obesity
while the chance of abdominal obesity in women was
37 times more than men. According to research,
central obesity is far more dangerous than the
accumulation of fat elsewhere in the body and in
regard with chronic illnesses, the type of body fat
distribution is more important than general obesity.
The increase in the prevalence of obesity in Iran and
other countries is largely similar. However, the
prevalence of abdominal obesity in Iran has been
reported to be several times more than other countries
(2, 3). Dc Moraes et al. estimated the prevalence of
abdominal obesity in developing countries to be 3.8%
to 51.7% and in developed countries from 7.8% to
33.2% (5).

Heshmat et al. reported the prevalence of central
obesity in Iran between 54.7% and 84.6% (24). In the
present study, the prevalence of abdominal obesity in
males and females in Guilan province was estimated to
be 29% and 71%, respectively, and the incidence of
abdominal obesity in women was 37 times (or 370%)
higher than men. In a study by Mohtasham Amiri in
Guilan province, the prevalence of abdominal obesity
in female students of Guilan University was 14.8%

(25). In addition, in the study of Azadbakht et al. in
Tehran, the chance of abdominal obesity in women
was 8 times more than that of men (26). The difference
in the prevalence of obesity between the genders is
probably because of less physical activity of women
due to their limitations for outdoor exercise activities
for cultural reasons and lack of access to sports
facilities. Furthermore, the higher prevalence of
abdominal obesity in women can be attributed to the
high prevalence of marriage at an early age and the
number of pregnancies and births. Since, according to
studies, marriages at an early age are quite common in
the north of Iran, and factors related to sex hormones
also have an obvious effect on women's obesity. In
most European and American studies, the prevalence
of abdominal obesity is higher in males than in females
(9). However, in Iran and most countries in the Middle
East, there is a specific pattern of abdominal obesity,
in which women have more abdominal obesity, and
more studies on Middle East population are required to
find the reasons.

The mean age of subjects with abdominal obesity is
59.2 years and the mean age of non-obese people is 57
years and the age factor increases the chance of
abdominal obesity by 1.05 times, which is consistent
with other studies, as in the study of Rodriguez et al.,
there was a significant relationship between age and
abdominal obesity (27). In the study of Sibai et al., the
prevalence of abdominal obesity at age 60 increased
significantly in both genders (28). In studies in other
countries, age has been one of the predictors of obesity
(23, 24). Another finding of this study was a
significant correlation between BMI and abdominal
obesity, and BMI higher than 30 kg/m?, increased the
incidence of abdominal obesity by 1.25%. According
to the study of Sturm in the United States, the
prevalence of abdominal obesity was nearly twice the
prevalence of obesity and the prevalence of abdominal
obesity has increased sharply in recent years (29). In
recent years, obesity has been rising in developing
countries due to increase in urbanization and changes
in the lifestyle. In a study in Tehran, a significant
increase in the incidence of abdominal obesity and
BMI was observed within a period of less than 5 years
(30). In the present study, high blood glucose and
diabetes as a component of metabolic syndrome did
not have a significant relationship with the incidence
of abdominal obesity. But despite this lack of
relationship, it increased the chance of having
abdominal obesity by 44%. In a study by Bari et al. in
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Sweden, abdominal obesity was observed in 33% of
diabetic men and 57% of diabetic women (31). In the
study of Wright-Pascoe et al. in Jamaica, the
prevalence of abdominal obesity was significantly
higher in diabetics (32). This can be due to lower
mobility and exercise, and perhaps even nutritional
issues, which requires further studies. In the present
study, there was no significant correlation between
triglyceride, cholesterol and HDL levels and the
prevalence of abdominal obesity. In other words, in the
present study population, abdominal obesity did not
have a significant effect on lipid profile as well as
serum uric acid. A study by McNaughton et al. in
Brazil showed that levels of triglycerides and HDL
increase with respect to patient’s weight, but these
indices did not have an effect on abdominal obesity
(33), which is consistent with the present study.
Despite previous studies that showed a positive
correlation between blood pressure and abdominal
obesity, there was no significant correlation between
blood pressure and abdominal obesity among people
living in northern Iran. This study had limitations. Due
to the cross-sectional nature of the study, it was not
possible to analyze the causal relationship between the
risk factors for abdominal obesity. Therefore, further
studies, such as collaborative and prospective studies

39

with long follow-up for patients, are required to
identify the variables that are probable to increase the
incidence of abdominal obesity.

The results of this study indicate an increase in the
prevalence of abdominal obesity in adults with cardiac
risk factors in Guilan province, which may be due to
changes in lifestyle patterns, particularly lack of
exercise, and increased consumption of high-calorie
foods and possibly more tendency towards Western
food patterns and moving away from traditional Guilan
food patterns. Therefore, it is suggested to develop
educational programs to improve the nutritional
pattern, lifestyle, mobility and more exercise,
especially in women, in order to prevent central
obesity and its complications and promote community
health.

Conflict of Interest: No conflicts of interest.

Acknowledgment

Hereby, we would like to thank Deputy of
Research and Technology of Guilan University of
Medical Sciences for their financial support and all the
patients who participated in this research.


http://dx.doi.org/10.18869/acadpub.jbums.20.4.35
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.4.6.0

[ DOR: 20.1001.1.15614107.1397.20.4.6.0 ]

[ DOI: 10.18869/acadpub.jbums.20.4.35 ]

40 Central Obesity In Adults Undergoing Angiography; M. Mahdavi-Roshan, et al

References

1.Zheng Y, Manson JE, Yuan C, Liang MH, Grodstein F, Stampfer MJ, et al. Associations of weight gain from early to
middle adulthood with major health outcomes later in life. Jama. 2017;318(3):255-69.

2.Knai C, Suhrcke M, Lobstein T. Obesity in Eastern Europe: an overview of its health and economic implications.
Econ Hum Biol. 2007; 5: 392-408.

3.Tee ES. Obesity in Asia: prevalence and issues in assessment methodologies. Asia Pac J Clin Nutr. 2002; 11: S694-
701.

4.Randeall E, Marshal JR, Graham S. Dietary patterns and colon cancer in western New York. Nutr Cancer. 1992;
18:265-76.

5.de Moraes AC, Fadoni RP, Ricardi LM, Souza TC, Rosaneli CF, Nakashima AT, et al. Prevalence of abdominal
obesity in adolescents: a systematic review. Obes Rev. 2011; 12 (2): 69-77.

6.0gden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM of. Prevalence overweight and obesity in
the United States, 1999-2004. J Am Med Assoc.2006; 295: 1549-55.

7.Siminialayi IM, Emem-Chioma PC, Dapper DV. The prevalence of obesity as indicated by BMI and waist
circumference among Nigerian adults attending family medicine clinics as outpatients in Rivers State. Niger J Med.
2008; 17: 340-45.

8.Popkin BM. The nutrition transition and obesity in the developing world. J Nutr. 2001; 131: S871-73.

9.Zabihi A, Jafarian SR, Farokhifar M, Babaee F, Salehi Omran MT, Bijani A. Study on Physical Activities in Babol City. JBUMS.
2010; 11(6):71-6. [In Persian]

10. Sharifnia H, Haghdoost AA, Huak Chan Y, Tabari F, Hashemi A, Alaei B, Salehi Omran MT, Siyadat Panah A,
Soleimani MA. Serum Ferritin and iron in diabetic and Non-diabetic with acute myocardial infraction. Life Sci J. 2012;
9(4):2740-5.

11. Salehi Omran MT, Asodollahi S. The Measurment of Serum fibrinogen levels in patients with acute coronary. Saudi Med J.
2008; 28(9): 1350-2.

12.Kelishadi R. Childhood overweight, obesity, and the metabolic syndrome in developing countries. Epidemiologic
Reviews. 2007; 29: 62-76.

13.Ghassemi H, Harrison G, Mohammad K. An accelerated nutrition transition in Iran. Public Health Nutr. 2002;
5:1499-505.

14.Azizi F, Azadbakht L, Mirmiran P. Trends in overweight, obesity and central fat accumulation among
Tehranianadults between 1998-1999 and 2001-2002: Tehran lipid and glucose study. Ann Nutr Metab. 2003; 1: 3-8.
15.Azadbakht L, Esmailzadeh A. Dietary and non- dietary determinants of central adiposity among Tehrani women.
Public Health Nutr. 2007; 3:1-7.

16.Lissner L, Sjoberg A, Schiitze M, Lapidus L, Hulthen L, Bjorkelund C. Diet, obesity and obesogenic trends in
twogenerations of Swedish women. Eur J Nutr. 2008; 47: 424-31.

17.Symonds ME. Nutrition and its contribution to obesity and diabetes: a life-course approach to disease prevention?
Proc Nutr Soc. 2008; 10: 1-7.

18.Morland KB, Evenson KR. Obesity prevalence and the local food environment. Health Place. 2008; 7: 15-19.
19.Mahdavi-Roshan M, Rismanchi M, Nasrollahzadeh J.Garlic tablet supplementation reduces lipopolysaccharide-
induced TNF-alpha production by peripheral blood mononuclear cells.European Journal of Inflammation.
2016;14(3):190-195.

20.0rces CH, Montalvan M, Tettamanti D. Prevalence of abdominal obesity and its association with cardio metabolic
risk factors among older adults in Ecuador. Diabetes Metab Syndr. 2017:11 Suppl 2:S727-S733.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Orces%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=28549758
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montalvan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28549758
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tettamanti%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28549758
https://www.ncbi.nlm.nih.gov/pubmed/28549758
http://dx.doi.org/10.18869/acadpub.jbums.20.4.35
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.4.6.0

[ DOR: 20.1001.1.15614107.1397.20.4.6.0 ]

[ DOI: 10.18869/acadpub.jbums.20.4.35 ]

J Babol Univ Med Sci; 20(4); Apr 2018 41

21.Prince MJ, Ebrahim S, Acosta D, Ferri CP, Guerra M, Huang Y, et al. Hypertension prevalence, awareness,
treatment and control among older people in Latin America, India and China: a cross-sectional population-based
survey. J Hypertens. 2012;30(1):177-87.

22.Rodrigues AS, Barbalho SM, Quesada K. Association of blood pressure and biochemical parameters with adiposity
in women. Int J Health Sci Res. 2017; 7(2):146-152.

23.Mirzaei M, Sharifnia G, Khazaei Z, Sadeghi E, Fallahzadeh H, Namayandeh S M. Prevalence of general obesity and
central adiposity and its related factors in adult population of Yazd . JSSU. 2017; 25 (9) :736-747.

24.Heshmat R, Fakhrzadeh H, Pourebrahim R, Nouri M, Pajouhi M. Evaluation of obesity and overweight and their
changes pattern among 25-64 aged inhabitants of Tehran University of Medical Sciences population LAB Region.
Iranian J Diabetes and Lipid Disorders 2004; 3: 63-70.

25.Mohtasham amiri Z, Maddah M. Prevalence of overweight and obesity among female medical students in Gilan. J
Clin Endocrinol Metab. 2004;30 (1): 157-62.

26.Azadbakht L, Mirmiran P, Azizi F. Prevalence and associates of obesity in Tehranian adults: Tehran Lipid
andGlucose Study. Int J Endocrinol Metab. 2004; 5:409-16.

27.Rodriguez AF, Lopez GE, GutierrezFisac JL, Banegas JR, Lafuente UPJ, Dominguez RV. Changes in the
prevalence of overweight and obesity and risk factors in Spain 1987-1997. Prev Med. 2002; 34(1):72-81.

28.Sibai Am, Hwalla N, Adra N, Rahal B. Prevalence of and covariates of obesity in Labanon: finding from the first
epidemiological study. Obes Res. 2003; 11(11): 1353-61.

29.Sturm R. Increases in clinically severe obesity in the United States, 1996-2000, Arch Intern Med. 2003; 163(18):
2146-8.

30.Esmailzadeh A, Mirmiran P, Azizi F. Whole- grain consumption and the metabolic syndrome: A
favorableassociation in Tehranian adults. Eur J Nutr. 2005; 59(3):353-62.

31.Bari MR, Ostgren CJ, Rastam L, Lindblad U. Abdominal obesity and insulin resistance in patients with type 2
diabetes in a Swedish community. Skaraborg hypertension and diabetes project. Scandinavian. J Prim Health Care.
2006; 24: 211-7.

32.Wright-Pascoe R, Lindo JF. The age-prevalence profile of abdominal obesity among patients in a diabetes referral
clinic in Jamaica. West Indian Med J. 1997; 46(3):72-5.

33.McNaughton S, Mishra G, Alison S, Wadsworth M. Dietary patterns throughout adult life are associated with body
mass index, waist circumference, blood pressure, and red cell folate. J Nutr. 2007; 137: 99-105.


http://dx.doi.org/10.18869/acadpub.jbums.20.4.35
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.4.6.0
http://www.tcpdf.org

