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Background: Due to the importance of identifying and preventing non-communicable
diseases, especially obesity and overweight, this study was performed to investigate the
relationship between A Body Shape Index (ABSI) and dyslipidemia.

Objectives: This study was performed to investigate the relationship between A Body
Shape Index (ABSI) and dyslipidemia.

Methods: This cross-sectional study was conducted on 300 patients. Eligible
individuals were selected using convenience sampling. The participants’ height and
waist circumference were measured. The results of these measurements as well as other
demographic information, reason for referral, blood sugar, Low Density Lipoprotein
(LDL), High Density Lipoprotein (HDL), Triglyceride (TG), and cholesterol levels, and
blood pressure were recorded in a checklist that was designed based on the research
objectives. The obtained data were then entered into the SPSS 11 software and analyzed
using independent sample t-test and Pearson’s correlation coefficient at the 0.05
significance level.

Results: This study was conducted on 300 patients with the mean age of 41.6 + 7.17 years.
The means of body mass index and ABSI were 27.10 + 4.40 kg/m? and 0.082 + 0.006,
respectively. The mean of ABSI was significantly higher in the patients who had high
TG levels as well as sugar levels higher than 100 mg/dL compared to those with low TG
and blood sugar levels (P = 0.03 and P = 0.02, respectively). However, this parameter was
significantly lower in the patients with low HDL levels compared to those with high HDL
levels (P = 0.02). ABSI was significantly correlated to fasting blood sugar (r = 0.15, P =
0.008) and TG (r = 0.12, P = 0.02).

Conclusion: The study results indicated that ABSI was correlated to the serum levels
of TG and fasting blood sugar. Additionally, the mean of ABSI was higher among the
patients with diabetes compared to the others.

1. Introduction

Due to the importance of obesity and overweight, it is vital

Obesity, which is a major cause of some types of
cancer, leads to several problems such as type II diabetes
and cardiovascular diseases (1). In Iran, the concurrent
frequencies of overweight and obesity have been calculated
as 42.8% and 57% among males and females, respectively.
The frequencies of overweight and obesity among males
and females have been expected to reach 54% and 74%,
respectively in future (2).
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to have an accurate criterion for the assessment and diagnosis
of obesity. Researchers have proposed numerous methods
for measuring body fat including various Para clinical and
experimental methods such as Bioimpedance Analysis
(BIA), Dual Energy X-ray Absorptiometry (DEXA),
Computed Tomography (CT), and Magnetic Resonance
Imaging (MRI). These techniques mostly rely on expensive
equipment that are not always available (3-5). On the other
hand, simple measurement of skin compression is highly
time-consuming and demands experienced technicians
(6), which is not favored by daily medical care clinics and
population-based studies. According to the World Health
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Organization (WHO), Body Mass Index (BMI) that is
measured based on body weight and height is linked to
hypertension, while Waist Circumference (WC) is related
to dyslipidemia and diabetes mellitus (7-9). Furthermore,
there are reliable data suggesting that BMI can lead to the
misdiagnosis of body fat (10, 11). Yet, there is evidence on
the usefulness of this index for the body mass fat rather than
the total body fat, which has been found to be associated
with metabolic disorders and health risk factors (12, 13).
According to WHO, BMI is not suitable for the assessment
of body fat in populations with different ethnicities (6). It
is also worth mentioning that highly athletic individuals
may have high BMIs with no excessive body fat (weight
gain is caused by the muscle mass) as well as no metabolic
abnormalities (14).

Recently, Krakauer et al. introduced a simple index for
body composition called the body shape index (ABSI).
This index is calculated using both BMI and WC and
is seemingly a more reliable index for the measurement
of mortality and body composition (15). Some previous
studies analyzed the relationship between this index and the
mortality risk (15). The results demonstrated that diabetes
mellitus, cardiovascular diseases, and hypertension could be
more accurately predicted by ABSI than by BMI in Iranian
and Chinese adolescent populations (16-19). Although the
reason for this difference was unknown, it might have been
caused by the differences in fat distribution among different
ethnicities (20). Moreover, several studies have reported
that the validity of this index was equal to the validity of
other experimental measurements (21). Furthermore, some
researchers have shown a positive relationship between
ABSI and body fat, but a negative relationship between free
body fat and ABSI (22). Therefore, it could be concluded
that this index was positively related to abdominal fat in
patients with type II diabetes (23).

2. Objectives

Considering what was mentioned above as well as the
importance of the identification of the risk factors of non-
contagious diseases, especially obesity and overweight,
and the early prevention of these diseases, the present
study aims to explore the relationship between ABSI and
dyslipidemia in the patients referred to the cardiovascular
clinic of Birjand in 2018.

3. Patients and Methods

This descriptive-analytical study was approved by the
Ethics Committee of Birjand University of Medical Sciences
(code: IR.BUMS.REC.1397.153). The study was conducted
on 300 patients who were referred to the outpatient
cardiovascular clinic of Valiasr Hospital in Birjand in 2018.
The patients were selected using convenience sampling.

The study data were collected using a checklist that was
designed based on the research objectives. After obtaining
the informed consent forms from the patients, a stretchable
band with 0.1 cm graduation was used to measure their
height and WC. Additionally, a digital Seca 703 height
scale made in Germany (with gram graduation) was used
to calculate their weight and BMI. The results of these
measurements as well as other demographic information,
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reason for referral, blood sugar, Low Density Lipoprotein
(LDL), High Density Lipoprotein (HDL), Triglyceride (TG),
and cholesterol levels, and blood pressure were recorded
in a checklist for each patient. The following formula was
used to calculate ABSI:

2, .
ABSI=WC (m)/[BMI '3 x height (m)"2]

It should be noted that the patients who needed drugs for
lipid profile control received medications.

According to the definition of dyslipidemia, this condition
occurs when TG is greater than or equal to 250 mg/dL,
cholesterol level is greater than or equal to 200 mg/dL, LDL
level is greater than or equal to 130 mg/dL, or HDL level is
lower than 35 mg/dL in males and 45 mg/dL in females (6).

The obtained data were entered into the SPSS software,
version 11. Considering the normality of data distribution
based on the Kolmogorov-Smirnov test, independent t-test
was utilized to compare the study groups regarding the
mean of ABSI. Besides, Pearson’s coefficient was employed
to determine the correlation between ABSI and other study
variables at the 0.05 significance level.

4. Results

The present study was conducted on 300 patients with
the mean age of 41.6 + 7.14 years. Among the patients, 183
(61%) were male. Additionally, 46.3% of the patients had
cholesterol levels higher than 200 mg/dL and 12% had TG
levels > 250 mg/dL. Moreover, 4.3%, 17.7%, and 78% of
the patients had diabetes mellitus, pre-diabetes, and normal
blood sugar levels, respectively. Furthermore, 8.3% of
the patients had systolic blood pressures higher than 140
mmHg, while 12.7% had diastolic blood pressures above 90
mmHg (Table 1). The means of the anthropometric indices,
fasting blood sugar, serum lipids, and blood pressure have
been presented in Table 2.

Thefindings showed thatthe mean of ABSIwas significantly
higher in the patients with hypertriglyceridemia and normal
HDL levels compared to those with TG < 250 mg/dL (P
= 0.03) and low HDL levels (P = 0.02). Accordingly, the
mean ABSI was significantly higher in the patients with
blood sugar levels higher than 100 mg/dL compared to those
with blood sugar levels lower than 100 mg/dl. However, no
significant difference was observed in the mean of ABSI
on the basis of cholesterol level, LDL level, and systolic
and diastolic blood pressure (Table 3). Overall, ABSI was
mostly correlated to fasting blood sugar (r=0.15, P =0.008)
and TG (r=0.12, P = 0.02).

5. Discussion

The present study aimed to determine the relationship
between ABSI and dyslipidemia among 300 patients
who were referred to the cardiovascular clinic of Birjand
University of Medical Sciences.

The findings showed a significant difference in the mean of
ABSI concerning TG, fasting blood sugar, and HDL levels.
Accordingly, higher levels of TG, fasting blood sugar, and
HDL resulted in a significant increase in the mean of ABSI.
However, no statistically significant results were obtained in
terms of hypercholesterolemia and LDL level. In addition,
the results revealed that ABSI was highly correlated to
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Table 1. Demographic and Clinical Characteristics of the Participants

Characteristics N (%)
Sex Male 183 (61)
Female 117 (39)
Age group (years) <30 12 4)
30 - 40 137 (45.7)
40 - 50 106 (35.3)
>50 45 (15)
Risk factor history Diabetes 13 (4.3)
Pre-diabetes 53 (17.7)
Systolic blood pressure > 140 mmHg 25 (8.3)
Diastolic blood pressure > 90 mmHg 38 (12.7)
Cholesterol > 200 mg/dL 139 (46.3)
TG > 250 mg/dL 36 (12)
LDL > 130 mg/dL 139 (46.3)
Low HDL 135 (45)

Abbreviations: TG, triglyceride; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Table 2. The Participants’ Clinical and Laboratory Characteristics

Characteristics Mean £+ SD 95% CI for Mean
Waist (cm) 95.59 + 10.17 94.43 - 96.75
Weight (kg) 75.48+ 12.49 74.06 - 76.90
Height (cm) 167.53 £9.78 66.40 - 168.64
BMI (kg/m?) 26.91 £4.02 26.45 - 27.36
ABSI 0.082 £ 0.004 0.082 - 0.083
TG (mg/dL) 162.20 £ 92.59 151.68 - 172.72
Cholesterol (mg/dL) 197.12 + 41.07 192.45 - 201.78
HDL (mg/dL) 41.00 = 7.38 40.16 - 41.84
LDL (mg/dL) 117.34 £ 84.73 113.89 - 121.78
FBS (mg/dL) 94.55 + 19.46 92.32 - 96.76
SBP (mmHg) 120.30 + 12.68 118.85 - 121.74
DBP (mmHg) 78.36 + 7.10 77.55 - 79.17

Abbreviations: BMI, body mass index; ABSI, a body shape index; TG, triglyceride; HDL, high-density lipoprotein; LDL, low-
density lipoprotein; FBS, fasting blood sugar; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 3. Comparison of ABSI according to the Participants’ Characteristics

Risk Factors ABSI P-value*
Mean + SD

Triglyceride <250 (mg/dL) 0.082 + 0.004 0.03
> 250 (mg/dL) 0.084 + 0.003

Cholesterol <200 (mg/dL) 0.082 + 0.0044 0.95
>200 (mg/dL) 0.082 £ 0.0046

LDL <130 (mg/dL) 0.082 + 0.004 0.14
> 130 (mg/dL) 0.083 = 0.0045

HDL Normal 0.083 £ 0.003 0.02
Low 0.081 + 0.005

Fasting blood sugar <100 (mg/dL) 0.082 + 0.004 0.02
> 100 (mg/dL) 0.083 = 0.004

Systolic blood pressure < 140 (mmHg) 0.082 + 0.004 0.73
> 140 (mmHg) 0.082 + 0.003

Diastolic blood pressure <90 (mmHg) 0.082 + 0.0045 0.79
> 90 (mmHg) 0.082 £+ 0.0042

Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein. *Independent sample t-test, significance level = 0.05.

the serum levels of fasting blood sugar and TG. Since the
introduction of the ABSI by Krakauer et al. (15), various
studies have been conducted on this index, which have
shown conflicting results. In a 2015 study conducted by
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Malara et al. on 114 unemployed male students who had no
specific plans to take part in physical activities, BMI was
significantly correlated to the TG level. However, ABSI had
a relationship with serum insulin and LDL levels, while
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it showed no correlations with the serum levels of HDL,
cholesterol, and TG (6). Fujita et al. conducted another
study in Japan in 2015 to analyze BMI, WC, and ABSI
for the prediction of diabetes mellitus, blood pressure,
and dyslipidemia. The results revealed that an increase
in these indices was accompanied by an increase in the
risk of diabetes and dyslipidemia. However, no significant
relationship was observed between ABSI and hypertension.
The results also indicated that ABSI performed more
poorly than WC and BMI in the prediction of the risk
of blood pressure and diabetes mellitus in a study it is
declare that high BMI was the most common risk factor
among all of the studied risk factors including HTN, DM,
low HDL, high LDL, high TG, and high total cholesterol
(24-26). Mameli et al. also carried out a research in Italy
in 2018 to determine the relationship between ABSI and
cardiovascular risk factors in overweight children. The
results of the regression analysis showed that ABSI had
a positive correlation with the total cholesterol, TG, and
LDL levels, but a negative correlation with HDL level (27,
28). Moreover, Bozorgmanesh et al. conducted a study on
8248 patients aged more than 30 years in 2014 to explore
the predictive role of ABSI in the onset of cardiovascular
complications. They reported that an increase in the mean
of ABSI led to a decrease in the HDL level. However,
no significant results were obtained regarding the total
cholesterol level (29, 30). Tian et al. also performed a study
on 8126 Chinese adults aged 18-85 years in China in 2016
and disclosed that an increase in ABSI did not elevate the
risk of dyslipidemia. In other words, there was no significant
correlation between ABSI and dyslipidemia. They also
reported that the mentioned index was not a good parameter
for the prediction of the likelihood of cardiovascular
diseases (29). On the contrary, Wang et al. (2018) studied
11247 Chinese residents of rural areas aged over 35 years
and came to the conclusion that ABSI was the best criterion
for estimating the development of cardiovascular diseases
among males (30, 31). The difference between the results
of the above-mentioned studies could be attributed to the
study populations. Besides, Wang et al. did not mention
the risk factors of cardiovascular diseases separately.
Review of the literature also revealed differences among the
results of various studies including the present one. These
differences could be explained by various factors including
age, gender (29), mobility, demographic information of the
study population (15), and even the research method. For
instance, Krakauer et al. stated that the ability of ABSI to
predict mortality depended on ethnicity. According to the
results, this index had a lower predictive power for Latinos
compared to Caucasians and African-Americans. Thus,
they emphasized the need for additional cohort studies on
other ethnic groups to clarify the predictive power of ABSI
(15). It is worth noting that the increased mean levels of TG
and fasting blood sugar in the patients could be attributed
to immobility. It has been suggested in various studies that
weight gain, especially increased fat mass, exacerbates the
peripheral insulin resistance and carbohydrate metabolism
disorders (32). However, ABSI reflects the body fat mass
and its growth is expected to affect blood sugar, as stated
earlier. Furthermore, although the mean level of HDL was
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expected to fall with a higher ABSI, it increased unlike
the results of the aforementioned studies. A more detailed
analysis of this finding requires further research and analysis
of the determining parameters, especially medications
and activity levels. The results of various studies have
indicated that nicotinic acid compounds and cholesterol
ester transferring protein inhibitors increased HDL levels
in patients with lipid disorders. However, this increase did
not lower the risk of cardiovascular diseases. This finding
was attributed to HDL activity. Additionally, it was stated
that an increase in HDL level did not necessarily lead to the
better performance of this lipoprotein. These could explain
the differences between the results of different studies, but
more detailed assessments call for further research.

5.1. Conclusion

The present study results showed no significant correlation
between ABSI and systolic and diastolic blood pressures.
Consistently, most previous studies have demonstrated no
significant relationship between blood pressure and ABSI.
As an instance, Fujita et al. reported that ABSI was not
linked to hypertension. They also disclosed that ABSI was
a weaker criterion for the prediction of the likelihood of
hypertension compared to WC and BMI (24, 25). Moreover,
Tian et al. reported that a higher ABSI did not increase
the risk of hypertension. They also found no significant
correlation between blood pressure and ABSI (29).

The current study findings indicated that the mean ABSI
was significantly higher in the patients with blood sugar
levels above 100 mg/dL compared to those with blood
sugar levels lower than 100 mg/dL. In addition, ABSI had
a positive correlation with fasting blood sugar level. In the
research carried out by Fujita et al., higher ABSI elevated the
risk of diabetes mellitus (24, 25). In another study performed
by Bertoli et al. on 6081 Caucasians in 2017, ABSI was
significantly associated with a higher fasting blood sugar
level (3). These results were in line with those of the present
study, indicating the relationship between ABSI and diabetes
mellitus and serum level of blood sugar. Up to now, many
studies have demonstrated that weight gain, especially
increased fat mass, was linked to an increase in peripheral
insulin resistance and carbohydrate metabolism disorders
(32). Nonetheless, ABSI is a parameter that reflects the body
fat mass. Therefore, an increase in ABSI is expected to affect
the blood sugar level. In Framingham’s study, blood glucose
increased following a rise in body weight, which represented
a carbohydrate metabolism disorder (4, 33).

One of the limitations of this study was the patients’ lack
of cooperation. The results of this study demonstrated a
relationship between larger ABSI and increased likelihood
of diabetes mellitus and higher serum glucose levels,
which occur because of increased insulin resistance and
carbohydrate metabolism disorder. Further studies are
recommended to be conducted on different populations in
different age ranges. Further standardized studies are also
suggested to be performed on confounding factors as well
as the possible predictability of cardiovascular diseases by
ABSI. Future studies are also recommended to investigate the
relationship between the other risk factors of cardiovascular
diseases and ABSI and other anthropometric indices.
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5.2. Ethical Considerations

The study design and protocols were approved by the
Ethics Committee of the Birjand University of Medical
Sciences (ID: IR.BUMS.REC.1397.153).

5.3. Informed Consents
Informed consent were obtained from all the patients
before beginning the study.
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