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ARTICLE INFO 
 

ABSTRACT 

ORIGINAL ARTICLE 
 

Background: Employees are considered as an at-risk group for obesity and its 

adverse outcomes, particularly cardiovascular diseases (CVD). The present study 

was conducted to assess the correlation of obesity indices with CVD risk factors 

among a group of medical university employees in Zahedan city, southeast of 

Iran. Methods: This cross-sectional study recruited 211 healthy employees of 

Zahedan University of Medical Sciences during October 2015. Obesity indices 

including body mass index (BMI), waist circumference (WC), waist to hip ratio 

(WHpR), and waist to height ratio (WHtR) were measured in accordance to the 

standard criteria. Fasting blood glucose (FBG), blood lipids, and blood pressure 

were also measured. Results: Women had significantly higher values of weight, 

WC, WHpR, and FBG than men (P < 0.05). Bivariate analysis showed that those 

with BMI, WC, or WHtR higher than the cut-off-point levels had significantly 

higher serum levels of blood parameters and blood pressure compared to normal 

participants, respectively. BMI and WC had significant positive correlation with 

all parameters except with high density lipoprotein-cholesterol; these correlations 

were slightly stronger for WC compared to BMI. However, the correlation of 

WHpR and WHtR with metabolic parameters was weak. Conclusions: BMI and 

WC had an almost moderate correlation with CVD risk factors among the 

participants. Therefore, using WC along with BMI is suggested as the preferred 

method for assessment of CVD risk factors. 
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Introduction 

ccording to the World Health Organization 

(WHO) report, in 2014, almost more than one 

billion individuals were overweight or obese 

(WHO, 2016). In Iran, the prevalence of obesity in 

adults aged more than 18 years old is estimated 

21.7%, respectively (Rahmani et al., 2015). Besides 

the deleterious effect of obesity in reducing quality 
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of life, it could be lead to cardiovascular (CV) 

events such as coronary heart disease and heart 

failure. Furthermore, strong evidences have 

indicated that the interaction of obesity with CV 

events can be mediated through the negative  

impact of obesity on CV risk factors including 

hyperlipidemia, hyperglycemia or hypertension 

(Gaddam et al., 2011, Klop et al., 2013). Although 

the correlation of obesity with CV risk factors is 

well-established, the ability of indicators of obesity 

in prediction of above-mentioned risk factors is still 

unclear. 

Currently, four indices including body mass 

index (BMI), waist circumference (WC), waist to 

hip ratio (WHpR) and waist to height ratio (WHtR) 

have been frequently applied for assessment of 

obesity. BMI as the general obesity index reflects 

simply the total body fat, but it is not able to 

determine body fat distribution. Since the 

distribution of body fat is better correlated with 

metabolic risk that its amount, thus, several central 

indicators of obesity including WC, WHpR and 

WHtR were developed to assess the abdominal 

distribution of body fat (Browning et al., 2010, 

Huxley et al., 2010).  

Results of several studies showed a positive 

correlation between BMI with dyslipidemia and 

hypertension (Ouyang et al., 2015, Ugwuja et al., 

2013). While other studies reported that central 

obesity indices including WC and WHpR were 

better predictors of CV risk factors than BMI (Li 

and McDermott, 2010, van Dijk et al., 2012). 

Even among the central obesity indices, the 

predictive power of CV risk factors was differed 

significantly for each index , as it was reported 

that WC or WHtR were stronger predictors of CV 

risk factors compared to  WHpR in adult 

population (Shahraki et al., 2008, Tseng et al., 

2010). In contrast, some researchers reported an 

equal predictive power of metabolic risk for both 

BMI and WC and using them in combination 

were suggested as the preferred option (Du et al., 

2010, Lara et al., 2012). Moreover, some studies 

indicated that the predictive values of obesity 

indices for CV risk factors were different in men 

and women (Bi et al., 2016, Yu et al., 2016). 

With respect to the inconsistent findings 

reported by previous researches, the present study 

was conducted to assess the correlation of obesity 

indices with cardiometabolic parameters among a 

group of medical university employees in 

southeast of Iran. 

Materials and Methods 

Study participants: The present cross-sectional 

study was conducted during October 2015. 

Participants consisted of clinically healthy 

employees of Zahedan University of Medical 

Sciences in Zahedan city, southeast part of Iran. 

Those medical university employees who referred 

to the nutrition consultation pavilion in the health 

exhibition for assessment of nutritional status and 

received nutritional recommendations from 

dietitians participated in this study. The health 

exhibition is held annually in Zahedan city under 

the patronage of Zahedan University of Medical 

Sciences. Exclusion criteria were included 1) 

having any acute, chronic, or inflammatory 

diseases as well as taking medications related to 

any current and past disorders, 2) having secondary 

obesity, such as hypothyroidism or cushing’s 

syndrome, 3) following weight loss or restrictive 

diets during the last two months, and 4) being 

pregnant or lactating women . A total of 211 

participants took part in this study and rendered 

written informed consent.  

Measurements: At the beginning, all 

participants completed a questionnaire containing 

demographic information (age, gender, academic 

degree, marital status, and physical activity level) 

Weight and height were measured in standing 

position, without shoes, and with light clothes by a 

digital scale and a stadiometer. BMI was calculated 

through the following formula: weight (kg)/(height 

(m))2. People with a BMI of less than 18.50 are 

considered underweight, in the range of 18.50-

24.99 as normal, in the range of 25-29.99 as 

overweight, and individuals with BMI of more 

than or equal to 30 kg/m2 were defined as obese. 

WC and hip circumference were measured by a 

non-elastic tape according to WHO guidelines 

(WHO, 2011). Based on these measurements, the 
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ratios of WHpR and WHtR were calculated. In 

men, WC of higher than 102 cm and WHpR of 

more than 0.90 were considered as cut-off values, 

while these values for women were WC higher 

than 88 cm and WHpR of more than 0.85. 

Moreover, the cut-off values for WHtR was higher 

than 0.50 in both genders (Chan. R and J, 2010). 

Systolic and diastolic blood pressure (SBP  

and DBP) were measured twice from the  

left arm after 10 minutes of rest by a mercury 

sphygmomanometer (OMRON Healthcare, 

Germany) then the average of two measurements 

was used for analysis. For the measurement of 

fasting blood glucose (FBG) and lipids, 5 ml of 

venous blood was taken while participants were at 

fasting state (10 to 12 hours fasting). All 

measurements were done in the laboratory of 

educational University hospital (Ali Ibn Abi Talib 

Hospital) by using the commercial kits 

(ParsAzmoon kits, Tehran, Iran). Enzymatic 

methods were applied using cholesterol esterase, 

cholesterol oxidase, and glycerol phosphate 

oxidase for total cholesterol (TC) and triglyceride 

(TG) and glucose oxidase for FBG. High density 

lipoprotein-cholesterol (HDL-c) measurement 

was based on precipitation process of the 

apolipoprotein B-containing lipoproteins with 

phosphotungstic acid and magnesium chloride 

fluid. Low density lipoprotein-cholesterol (LDL-

c) was later calculated indirectly by the 

Friedewald formula (Friedewald et al., 1972).  

Data analysis: Data were expressed using 

descriptive statistics including frequency, percentage, 

mean, and standard deviation. Metabolic parameters 

between subgroups of obesity indices were compared 

with independent sample t-test, one way ANOVA, 

and LSD post hoc. Pearson correlations were 

performed to evaluate the degree of correlation 

between obesity indices and metabolic parameters. 

All statistical analyses were conducted with SPSS22 

(IBM Corp., USA) software and a P-value of less 

than 0.05 was regarded as statistically significant. 

Ethical considerations: The study protocol was in 

accordance to the ethical principles of the 

Declaration of Helsinki. All participants were 

informed form the study procedure and signed 

written informed consent. 

Results 

Data in Table 1 represents participants' 

demographic characteristics. The age range of 

study population (111 men and 100 women) was 

between 23 to 63 years. Majority of participants 

had Bachelor's degree and were married. One-

third of them reported two to three days of 

physical activity per week. 

Table 2 compares the mean values of obesity 

indices, blood lipids, FBG, and blood pressure 

between men and women. The average values of 

weight (P < 0.001), WC (P = 0.04), WHpR (P < 

0.001), and FBG (P = 0.03) were significantly 

higher in women than men. However, there were 

no significant differences in other parameters 

between men and women.  

The relationships between different categories 

of obesity indices and metabolic parameters are 

shown in Tables 3, 4, and 5. In terms of BMI and 

metabolic parameters, those participants with 

overweight and obesity had significantly higher 

values of TC, LDL-c, FBG, SBP, and DBP than 

the normal weight people. Additionally, normal 

weight and overweight individuals had 

significantly elevated levels of TG and FBG 

compared to underweight ones. The serum levels 

of TC were significantly higher in overweight 

than underweight individuals, too. Moreover, the 

mean values of SBP were significantly higher in 

obese than overweight individuals. Regarding 

WC and metabolic parameters, those men and 

women with respective WC of equal to or higher 

than 102 cm and 88 cm had significantly higher 

values of FBG, SBP, and DBP than normal 

people. The serum levels of TC, TG, and LDL-c 

were significantly higher in women with WC of 

equal to or higher than 88 cm compared to 

normal-WC individuals. While the serum levels 

of HDL-c were significantly lower in high-WC 

versus normal-WC women. For WHpR, those 

women with WHpR of equal to or higher than 

0.90 had significantly elevated levels of LDL-c 

compared to normal ones. For WHtR, the average 

levels of blood lipids except for HDL-c as well as 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
67

41
7.

20
17

.2
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jn

fs
.s

su
.a

c.
ir

 o
n 

20
26

-0
5-

15
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24767417.2017.2.3.7.5
https://jnfs.ssu.ac.ir/article-1-90-en.html


Correlation of obesity indices with cardiometabolic status  

 

188  

 

SBP and DBP were significantly higher in those 

with WHtR of equal to or higher than 0.50 

compared to normal individuals. 

Table 6 presents the degree of correlation 

between each obesity index and metabolic 

parameters. BMI and WC had significant positive 

correlation with all parameters except for HDL-c 

and these correlations were slightly stronger for 

WC than BMI. However, the correlation between 

WHpR and metabolic parameters did not reach a 

significant level. WHtR had only a significant 

positive correlation with FBG and SBP. 

 

Table 1. Participants' characteristics 

  

Variables n (%) 

Gender  

            Men 111 (52.6) 

            Women 100 (47.4) 

Academic Degrees  

            Associates Degree 54 (25.6) 

            Bachelor's degree 116 (55.0) 

            Master’s degree  41 (19.4) 

Marital status  

           Single 32 (15.2) 

           Married 177 (83.9) 

           Divorced 2 (0.9) 

Physical activity(days per week)  

           Never 65 (30.8) 

           1 62 (29.4) 

           2-3 69 (32.7) 

           4-6 15 (7.1) 

Age (year) 37.12 ± 8.75 (36.00, 23-63)a 

a: Mean± SD (Median,Min-Max) 

 

Table 2. Mean (± SD) of obesity indices and cardiometabolic parameters between men and women 

 

 Total Men Women P-value
a
 

Weight (kg) 72.57 ± 11.94 69.15 ± 11.75 76.37 ± 11.02 <0.001 

BMI (kg/m2) 25.99 ± 5.61 26.60 ± 7.13 25.32 ± 3.07 0.08 

WC (cm) 85.91 ± 10.34 84.58 ± 10.40 87.38 ± 10.12 0.04 

WHpR 0.88 ± 0.06 0.86 ± 0.06 0.91 ± 0.06 <0.001 

WHtR 0.53 ± 0.34 0.52 ± 0.08 0.55 ± 0.49 0.56 

TC (mg/dL) 188.92 ± 42.23 188.55 ± 42.96 189.34 ± 41.62 0.89 

TG (mg/dL) 192.00 ± 64.36 187.60 ± 60.31 196.87 ± 68.56 0.29 

HDL-c (mg/dL) 49.72 ± 20.54 51.58 ± 26.99 47.65 ± 8.82 0.16 

LDL-c (mg/dL) 105.82 ± 25.47 108.01 ± 24.91 103.38 ± 25.99 0.18 

FBG (mg/dL) 116.84 ± 30.81 112.55 ± 26.07 121.60 ± 34.86 0.03 

SBP (mmHg) 117.50 ± 12.11 117.59 ± 12.99 117.39 ± 11.12 0.90 

DBP (mmHg) 71.81 ± 9.78 71.47 ± 8.87 72.19 ± 10.74 0.59 

a: Independent sample t-test. BMI: body mass index, WC: waist circumference, WHpR : waist to hip ratio, WHtR: waist to 

height ratio, TC: total cholesterol, TG: triglyceride, HDL-c: high density lipoprotein- cholesterol, LDL-c: low density 

lipoprotein- cholesterol, FBG: fasting blood glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure. 
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Table 3. Comparison mean (± SD) of cardiometabolic parameters in term of body mass index classification 

 

 Body mass index (kg/m
2
) categorization  

Variables 

Group I 

<18.50  

(Underweight) 

Group II 

18.50-24.99 

(Normal) 

Group III 

25-29.99 

(Overweight) 

Group IV 

≥ 30 

(Obese) 

P-value
a
 

n (%) 4 (1.9) 98 (46.4) 84 (39.8) 25 (11.8)  

TC (mg/dL) 160.00 ± 79.98 † 173.32 ± 39.84 206.95 ± 37.90 194.16 ± 33.53 <0.001b 

TG (mg/dL) 123.25 ± 72.16 175.17 ± 58.10 214.68 ± 62.90 192.72 ± 67.28 <0.001c 

HDL-c (mg/dL) 56.25 ± 9.74 50.36 ± 8.72 50.20 ± 30.86 44.52 ± 6.45 0.54 

LDL-c (mg/dL) 99.00 ± 38.49 95.45 ± 20.09 115.37 ± 26.14 115.44 ± 25.18 <0.001d 

FBG (mg/dL) 81.50 ± 13.91 108.59 ± 31.35 123.39 ± 24.75 132.80 ± 35.91 <0.001 e  

SBP (mmHg) 115.00 ± 10.00 113.32 ± 9.25 120.00 ± 13.04 125.88 ± 13.01 <0.001f 

DBP (mmHg) 70.00 ± 11.54 69.11 ± 10.25 74.06 ± 8.71 75.12 ± 8.65 0.002g 

a:One-way ANOVA,b  group I and III (0.02) ,  group II and III (<0.001)and IV (0.01),c: group I and III (0.004) and IV (0.03)  and 

group II and III (<0.001), d: group II and III (<0.001) and IV (<0.001), e: group I and III (0.006)  and IV (0.001)  and   group II 

and III (0.001) and  IV (<0.001), f: group II and III (<0.001) and IV (<0.001) and group III and IV (0.02), g:group II and III 

(0.001) and IV (0.005), TC: total cholesterol, TG: triglyceride, HDL-c: high density lipoprotein- cholesterol, LDL-c: low density 

lipoprotein- cholesterol, FBG: fasting blood glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure. 

 

 

Table 4. Comparison mean (± SD) of cardiometabolic parameters and blood pressure in term of  

waist circumference  and waist to hip ratio 

 

Variables/sex Men 
P-value 

Women 
P-value 

WC (cm) <102 ≥ 102 < 88 ≥ 88 

   n (%) 106 (95.5) 5 (4.5)  57 (57) 43 (43)  

   TC (mg/dL) 188.30 ± 43.65 193.80 ± 26.45 0.78 175.86 ± 39.79 207.21 ± 37.40 < 0.001 

   TG (mg/dL) 188.84±61.13 161.40 ± 32.02 0.32 173.79 ± 58.69 227.47 ± 69.33 < 0.001 

   HDL-c (mg/dL) 51.84 ± 27.58 46.00 ± 4.18 0.63 50.75 ± 7.67 43.53 ± 8.62 < 0.001 

   LDL-c (mg/dL) 107.56 ± 24.85 117.60 ± 27.09 0.38 91.56 ± 16.74 119.05 ± 27.88 < 0.001 

   FBG (mg/dL) 110.81 ± 24.81 149.40 ± 27.37 0.001 113.51 ± 27.76 132.33 ± 40.37 0.007 

   SBP (mmHg) 116.82 ± 12.74 134.00 ± 5.47 0.003 113.86 ± 9.63 122.07 ± 11.33 < 0.001 

   DBP (mmHg) 71.16 ± 8.92 78.00 ± 4.47 0.02 69.86 ± 11.98 75.28 ± 7.97 0.01 

WHpR < 0.90 ≥ 0.90  < 0.85 ≥ 0.85  

   n (%) 81 (73.0) 30 (27.0)  11 (11.0) 89 (89.0)  

   TC (mg/dL) 191.33 ± 45.05 181.03 ± 36.36 0.26 170.82 ± 43.39 191.63 ± 41.07 0.11 

   TG (mg/dL) 192.86 ± 64.31 173.40 ± 45.85 0.13 206.64 ± 126.62 195.66 ± 58.77 0.78 

   HDL-c (mg/dL) 52.58 ± 31.33 48.87 ± 6.65 0.52 47.91 ± 9.39 47.62 ± 8.80 0.91 

   LDL-c (mg/dL) 109.68 ± 25.76 103.50 ± 22.21 0.24 85.36 ± 16.97 105.61 ± 26.10 0.01 

   FBG (mg/dL) 110.84 ± 24.54 117.17 ± 29.76 0.25 132.55 ± 39.37 120.25 ± 34.26 0.27 

   SBP (mmHg) 116.89 ± 13.74 119.50 ± 10.69 0.34 120.00 ± 10.00 117.07 ± 11.26 0.41 

   DBP (mmHg) 70.59 ± 9.18 73.83 ± 7.62 0.08 69.27 ± 21.99 72.55 ± 8.58 0.63 

a:  Independent sample t-test. TC: total cholesterol, TG: triglyceride, HDL-c: high density lipoprotein- cholesterol, LDL-c: low density 

lipoprotein- cholesterol, FBG: fasting blood glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure, WC: waist 

circumference, WHpR : waist to hip ratio. 
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Table 5. Comparison mean (± SD) of cardiometabolic parameters and blood pressure in term of waist to height ratio  

  

WHtR < 0.50 ≥  0.50 P-value
a 

n (%) 92 (43.6) 119 (56.4)  

TC (mg/dL) 175.65 ± 44.00 199.18 ± 37.92 <0.001 

TG (mg/dL) 175.58 ± 59.81 204.69 ± 65.13 0.001 

HDL-c (mg/dL) 51.28 ± 7.60 48.50 ± 26.52 0.33 

LDL-c (mg/dL) 93.98 ± 19.87 114.97 ± 25.62 <0.001 

FBG (mg/dL) 108.93 ± 26.61 122.95 ± 32.51 0.001 

SBP (mmHg) 114.09 ± 9.43 120.13 ± 13.28 <0.001 

DBP (mmHg) 69.09 ± 10.79 73.92 ± 8.38 <0.001 

a:  Independent sample t-test. TC: total cholesterol, TG: triglyceride, HDL-c: high density lipoprotein- cholesterol, LDL-c: low density lipoprotein- 

cholesterol, FBG: fasting blood glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure, WC: waist circumference, WHtR : waist to height  

ratio. 

 

Table 6. Pearson’s correlation coefficient between obesity indices and cardiometabolic parameters and blood pressure  

 

Obesity indices 
TC 

(mg/dL) 

TG 

(mg/dL) 

HDL-c 

(mg/dL) 

LDL-c 

(mg/dL) 

FBG 

(mg/dL) 

SBP 

(mmHg) 

DBP 

(mmHg) 

BMI (kg/m2) 0.22 b 0.14 a -0.11 0.25 b 0.24 b  0.35 b  0.22 b  

WC (cm) 0.31 b  0.27 b  -0.13 0.37 b  0.34 b  0.39 b  0.30 b  

WHpR 0.01 -0.03 -0.02 -0.005 0.09 0.03 0.09 

WHtR 0.06 0.02 -0.01 0.06 0.16 a  0.19 b  0.11 

. a:  Significant level <0.05, b: Significant level <0.01, TC: total cholesterol, TG: triglyceride, HDL-c: high density lipoprotein- cholesterol, LDL-c: 

low density lipoprotein- cholesterol, FBG: fasting blood glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure, WC: waist circumference, 

WHtR : waist to height  ratio. 

 

Discussion 

The present study showed that BMI and WC are 

almost moderately correlated with cardiometabolic 

parameters; the correlation was weak for WHtR and 

WHpR. The degree of correlation was slightly 

higher for WC compared to BMI. Similarly, several 

studies had reported that WC was a better predictor 

of CV risk factors than other obesity indices, 

particularly BMI. A study among a group of 

Chinese working population reported that WC was 

the best predictor for CV risk factors including 

hyperglycemia, dyslipidemia, and hypertension in 

women, while BMI was the best and only predictor 

of dyslipidemia in men (Ouyang et al., 2015). 

Likely, a study on Taiwanese adults showed that 

WC was a better predictor of CV risk factors than 

BMI (Tseng et al., 2010). Moreover, results of a 

meta-analysis among Caucasian individuals showed 

that WC, in comparison to BMI had a stronger 

correlation with all metabolic parameters, except for 

DBP in women and HDL-c  in men (van Dijk et al., 

2012). In contrast, in a cohort study, Zhang et al.  

reported that BMI was better correlated with 

hypertension risk than WC in Chinese adults (Zhang 

et al., 2016). However, another study by Lara et al. 

showed that both BMI and WC had almost equal 

predictive values for high levels of blood lipids, 

blood pressure, and insulin resistance in a sample of 

Chilean adults (Lara et al., 2012). Further, a study 

on Chinese adults showed that having BMI or WC 

values above the cut-off-points were significantly 

related with higher possibility for metabolic 

abnormalities than normal individuals. The authors 

suggested that applying these two indices together 

would be more useful for prediction of CV risk 

factors (Du et al., 2010).   

In this study a poor correlation was observed 

for WHpR and WHtR compared to other indices. 
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A study among Taiwanese adults reported that 

WHpR was the weakest index for prediction of all 

CV risk factors, while, WC and WHtR with a 

similar predictive power were better predictors 

than BMI (Tseng et al., 2010). Similar findings 

were also reported by Guasch-Ferré et al., they 

showed similar predictive values for WHtR and 

WC which were higher than BMI for metabolic 

abnormalities among Spanish adults (Guasch-

Ferre et al., 2012). Another study by Li et al. 

indicated that WHpR was the most powerful 

predictor of CV risk factors and inversely, BMI 

was the weakest one in indigenous Australian 

adults (Li and McDermott, 2010).  

Gender differences on the obesity indices were 

also reported in the literature; Yu et al. showed that 

WC in men and WHtR in women were superior 

indices for prediction of CV risk factors among a 

large group of Chinese individuals (Yu et al., 2016). 

Another study on Chinese adults reported that BMI 

in men and WHtR in women were the best 

predictors of dyslipidemia (Cai et al., 2013). Beside 

gender, efficiency of obesity indices might be 

affected by age. In a study among a group of Iranian 

women with overweight and  obesity, researchers 

concluded that WC was a stronger predictor of high 

blood lipids in young and middle-age women (20 to 

50 years old), while in older women (≥ 50 years 

old), WHpR was a superior predictor  than WC 

(Shahraki et al., 2008).  

In the current study, the reported better 

correlation of WC with metabolic parameters than 

others might have some implications for public 

health. In comparison to other indices, WC can be 

easily measured simply by a tape and its cut-off-

points are much simpler and more understandable 

than other measurements. Proportionate 

alterations in WC and hip circumference causes 

WHpR to remain unchanged which cannot reflect 

the body adiposity precisely. However, WC 

consists of only a single measurement and might 

reflect the body adiposity changes better in such 

conditions. In addition, WC does not consider the 

height and thus might act more precisely in 

prediction of CV risk factors than BMI or WHtR. 

It is suggested that height can independently be 

associated with risk of CV disease, therefore, it 

might impact on the power of BMI and WHtR in 

CV risk prediction (Lawlor et al., 2004, 

Schooling et al., 2007, Wells and Cole, 2014).  

This report demonstrated that half of the 

medical university employees were overweight 

and obese based on BMI and according to WC 

cut-offs, almost 22% of them had abdominal 

obesity. Similarly, a study among Saudi 

University employees and their families showed 

that almost 36% and 59% of them had 

respectively general and abdominal obesity 

(Alzeidan et al., 2016). In addition, prevalence of 

general and abdominal obesity was reported 16% 

and 38% among Malaysian university employees, 

respectively (Cheong et al., 2010). Moreover, in a 

large group of employees working in a medical 

company, almost 40% and 18% of them were 

respectively overweight and obese based on BMI 

measurement (Kempf et al., 2013). So, employees 

should be regarded as an at-risk group for 

overweight, obesity, and metabolic disorders 

mainly due to the factors such as physical 

inactivity, exposure to work-related stressors, and 

unhealthy dietary habits which are characteristics 

of unhealthy lifestyle (Addo et al., 2015, Buss, 

2012). Since obesity can reduce employees' life 

quality and productivity as well as the fact that 

these people are more susceptible to several 

adverse conditions particularly CV diseases, 

screening for obesity and early identification of 

metabolic disorders with simple and effective 

tools such as obesity indices  seem crucial 

(Lehnert et al., 2013, Schulte et al., 2007, Ul-Haq 

et al., 2013). 

The main limitation of this study was its small 

sample size that might have caused non-significant 

results particularly among WC-subgroups in men. 

Only five men had a WC equal to or higher than 102 

cm which might have resulted in non-significant 

values in sub-group analysis. Furthermore, insulin 

resistance that is more informative on glycemic status 

and CV risk was not assessed in this study. 

Therefore, future studies including more participants 

regarding other markers of metabolic disorders are 

recommended on this at-risk group. 
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Conclusions 

In conclusion, BMI and WC had an almost 

moderate correlation with cardiometabolic parameters 

among a sample of medical university employees in 

southeast of Iran. The correlations were slightly 

stronger for WC compared to BMI. However, the 

correlations were weak for WHtR and WHpR. 

Therefore, application of WC along with BMI is 

suggested as the preferred method for assessment of 

CV risk factors among this at-risk group. 
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