13

ORIGINAL ARTICLE

THE ASSOCIATION OF INSULIN RESISTANCE WITH BODY MASS INDEX
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Abstract

Objective: Obesity is an important risk factor for cardiovascular diseases. The present study is aimed to evaluate
the association of insulin resistance with body mass index (BMI) and body fat percentage (BFP) in obese female.

Methods: Female participants aged 18 years or older, with a BMI > 30 kg/m2, visited the obesity outpatient clinic
between January — July 2015, were enrolled into the study. BMI and BFPs of all participants were assessed by
bioimpedance analysis. Besides, fasting insulin (FI) and fasting plasma glucose (FPG) levels were measured and
HOMA-IR was calculated using the formula; “FPG (mmol/L) x fasting insulin (ulU/mL) / 22.5”. Participants with a
HOMA-IR level of 2.5 and above were considered to have insulin resistance.

Results: One hundred and seventy females were included in the study and the mean age was40.53 + 10.12 years.
While there was a positive correlation between HOMA-IR and BMI, no significant relationship was observed with
BFP (p=0.01 and p=0.523, respectively). There was a significant relationship between BMI and BFP (p<0.001).

Conclusion: While there was a relationship between HOMA-IR which is the indicator of insulin resistance, and BMI,
no relation was found with BFP.
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Introduction

Obesity which defined as a localized or wide spread fat mass increase, has been getting a global public health issue
and an economic problem with an increasing frequency all over the world (1). According to the The Organisation
for Economic Co-operation and Development’s (OECD) data for Turkey in 2017, obesity prevalence was determined
as 53.9% and appears to be more common in women than men (2). Although many methods are used for diagno-
sis and classification of obesity, body mass index (BMI) is the one commonly used (1). Obesity is one of the most
important risk factors for insulin resistance, which is defined as non-responsiveness to endogenous or exogenous
insulin (3). Insulin resistance has a role in etiopathogenesis of type 2 diabetes mellitus, metabolic syndrome and
cardiovascular diseases (4). Many methods are used to evaluate insulin resistance but Homeostasis Model Asses-
ment (HOMA-IR) is the most commonly preferred method (4). The present study is aimed to evaluate the associa-
tion of insulin resistance with BMI and body fat percentage (BFP) of obese individuals.

Method
Study Population

Female participants aged 18 years or older, with a BMI > 30 kg/m2, followed and monitored at the obesity out-
patient clinic of Kartal Dr. Lutfi Kirdar Training and Research Hospital between January 2015 and July 2015, were
included into the study. All the records of participants were evaluated retrospectively. Participants were divided
into groups by the BMI levels and grouped as class 1obesity with a BMI between 30.00 and 34.99 kg/m?2, class 2
obesity with a BMI between 35.00 and 39.99 kg/m2 and morbid obesity class with a BMI 240 kg/m2 (1).
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The study was approved by the local Ethical Com-
mittee of Kartal Dr. Lutfi Kirdar Training and Re-
search Hospital (Protocol No: 2016/514/83/1).

Measurements in the Study

All participants’ BFP were measured with an empty
bladder and on a fasting state over an 8-hours-night
rest, by bioelectrical impedance analysis method
(BIA) (JAWON Medical GAIA 359 PLUS). Addition-
ally, fasting blood glucose levels after 12-hours fast-
ing by hexokinase method (Olympus AU2700) and
fasting insulin levels by immunoassay method (Ab-
bott Diagnostics, USA) were evaluated. Afterwards,
HOMA-IR levels were calculated by the formula
“fasting insulin (ulU/mL) x fasting glucose (mmol/L)
/ 22.5” and the participants who have a HOMA-IR
>2.5 were accepted as insulin resistance present (5).

Exclusion Criteria

Participants with Type 1 diabetes mellitus, Type 2
diabetes mellitus, chronic liver disease, chronic kid-
ney disease, Cushing syndrome or pregnancy were
excluded from the study.

Statistical Analysis

SPSS-17 (Statistical Package for Social Sciences)
for Windows 10.0 software was used to evaluate
the study data. The numerical variables were ex-
pressed as mean, standard deviation, median and
range (minimum-maximum) and the categorical
variables were expressed as number and percent-
ages. The Spearman correlation test was used for
the comparison of continuous variables with ab-
normal distribution. In addition, One-way ANOVA
test and Student-t test were used to analyze con-
tinuous variables with normal distribution. A p
value <0.05 was considered statistically significant.

Results

A total of 170 female were included in the study
and the mean age was determined as 40.53+10.12
years. When they were divided into groups by
their BMls; of the participants, 42 (24.71%) was
determined as class 1 obesity, 69 (40.59%) as
class 2 obesity and 59 (34.70%) as morbid obesity
group. Measurements of BIA and laboratory re-
sults of participants were summarized on Table 1.

Insulin resistance was determined in 96 (56.47%)
participants. Measurements of BIA and ages related
to presence of insulin resistance were summarized
on Table 2. A relation was determined between BMI
with HOMA-IR and fasting insulin (r=0.260, p=0.01 for
HOMA-IR and r=0.292, p<0.001 for fasting insulin).
No significant relation was observed between BFP
with fasting insulin levels and HOMA-IR (p=0.977 and
p=0.523respectively).Butasignificantrelationshipwas
determined between BMland BFP (r=0.656, p<0.001).

According to the obesity groups, fasting insulin lev-
els were found 12.52+8.33 uU/ml in class 1 obesity
group, 12.36+5.16 uU/ml in class 2 obesity group and
15.92+9.7 uU/ml in morbid obesity group (p=0.022).
Additionally, when presence of insulin resistance
was examined according to the obesity classifica-
tion, insulin resistance was identified as 21 (12.35%)
in class 1 obesity group, 38 (22.35%) in class 2 obe-
sity group and 37 (21.76%) in morbid obesity group.

Discussion

The present study is aimed to evaluate the associa-
tion of insulin resistance with body mass index and
body fat percentages in obese women. As a result of
the study, a relationship between fasting insulin and
HOMA-IR with BMI was determined, but no similar

Table 1. Measurements of BIA and laboratory results

BMI (kg/m?)

BFP (%)

Glucose (mmol/L)

Insulin (ulU/mL)

HOMA-IR

n (%) Mean £ SD
170 (100.00) 38.32+5.31
170 (100.00) 41.87 £9.55
170 (100.00) 96.22 +10.64

Median (Minimum-
Maximum)

170 (100.00)

170 (100.00)

11.60 (1.00-52.00)

2.80(0.19-11.68)

BFP; Body fat percentage, BMI;Body mass index
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relation was observed with BFP. Additionally, BMI in
the group with insulin resistance was significantly
high, but no significant difference was determined
for BFP.

Obesity has an important role on developing in-
sulin resistance and hyperinsulinemia, but patho-
genic mechanisms are not yet completely de-
fined (3). In some studies, a relation between
waist circumference and waist-to-hip ratio with
insulin resistance was determined (6-9). But in
different studies, a relationship between BMI
and insulin resistance was determined (9-12).

In a study, a relationship was observed between obe-
sity and insulin resistance in both individuals with
or without diabetes mellitus; and an increase by 11
times in risk of diabetes mellitus with a rise from 20
kg/m2 to 30 kg/m2 in BMI (13). Levels of HOMA-IR
were also determined high among obese people in
other studies (14,15). A relation between BMI and
insulin with HOMA-IR levels was also determined
in the studies held in Turkey (16,17). In the present
study, similarly, a significant relationship between
BMI and insulin resistance with HOMA-IR levels was
determined. In both studies by Charbonneau-Rob-
erts et al. and Porchia et al., it’s observed that BMI
and BFP are effective on insulin resistance, but the
effectiveness of BMI is superior to BFP (10,11). There
are a limited number of studies held on the relation-
ship between BFP and insulin resistance. Memili
et al. determined a low level relation between BFP

with HOMA-IR and fasting insulin (18). In another
study by Sasaki et al., a significant relation was ob-
served between HOMA-IR and BFP in patients with a
BMI level, normal or below normal (19). But in the
present study, no significant relation was observed
between BFP with fasting insulin and HOMA-IR. The
reason of this result might be that our study popula-
tion had a higher mean BMIthanthe other studies and
also had a higher percentage of morbid obese partic-
ipants. Correlatively with the study by Atar in 2005,
a significant relation was observed in this study (20).
Because it was held in only one center, the pre-
sent study results do not reflect the community,
and this was one of it’s limitations. Using HOMA-IR
measurement to evaluate insulin resistance in this
study was another limitation. HOMA-IR is an eas-
ily applied method to evaluate insulin resistance,
and although frequently used for especially epi-
demiological studies, the golden standart method
for diagnosis is euglycemic insulin klemp test (21).
In conclusion, a relationship was determined be-
tween BMI with fasting insulin and HOMA-IR levels,
but no relation was observed with BFP. There is a
need for other prospective studies to be held espe-
cially among obese individuals, to evaluate the rela-
tionship between insulin resistance with BMI and BFP.

Conflict of interest: None.

Funding sources: There is no funding in this article.

Table 2. Measurements of BIA and ages related to presence of insulin resistance

Presence of insulin resistance

p
No Yes

Age (year) 42.34 +8.77 39.18 + 10.92 0.036

BMI (kg/m?) 37.12 +4.03 39.17 + 6.04 0.021

BFP (%) 43.18 £9.50 40.82 £ 9.44 0.115

BFP; Body fat percentage, BMI;Body mass index

“Student t Test



Anatol JFM 2018; 1; 13-16
DOI:10.5505/anatoljfm.2018.88598

Orbay E. 1 6
Insulin Resistance, BMI and BFP in Obese Women

References

1. WHO. World Health Organization. www.who.int/
en. Access Date: 1th July 2016.

2. OECD. The Organisation for Economic Co-opera-
tion and Development. https://www.oecd.org/els/
health-systems/Obesity-Update-2017.pdf.  Access
Date: 10th July 2018

3. Kahn CR. Banting Lecture. Insulin action, diabe-
togenes, and the cause of type Il diabetes. Diabetes
1994;43(8):1066-84.

4. WallaceTM, LevyJC, Matthews DR. Use and abuse of
HOMA modeling. Diabetes Care 2004;27(6):1487-95.

5. Matthews DR, Hosker JP, Rudenski AS, Naylor BA,
Treacher DF, Turner RC. Homeostasis model assess-
ment: insulin resistance and B-cell function from
fasting plasma glucose and insulin concentrations in
man. Diabetologia 1985;28:412-9.

6. Lara-Castro C, Garvey WT. Diet, insulin resist-
ance and obesity: Zoning in on data for Atkins diet-
ers living in South beach. J Clin Endocrinol Metab
2004;89(9):4197-205.

7. Paradisi G, Smith L, Burtner C, Leaming R, Garvey
WT, Hook G, et al. Dual energy X ray absorptiometry
assessment of fat mass distribution and its associa-
tion with the insilin resistance syndrome. Diabetes
Care 1999;22(8):1310-7.

8. Neeland 1), Turer AT, Ayers CR, Powell-Wiley TM,
Vega GL, Farzaneh-Far R, et al. Dysfunctional adipos-
ity and the risk of prediabetes and type 2 diabetes in
obese adults. JAMA 2012;308(11):1150-9.

9. Emerging Risk Factors Collaboration, Wormser D,
Kaptoge S, Di Angelantonio E, Wood AM, Pennells L,
et al. Separate and combined associations of body-
mass index and abdominal adiposity with cardiovas-
cular disease: collaborative analysis of 58 prospec-
tive studies. Lancet 2011;377(9771):1085.

10. Charbonneau-Roberts G, Young TK, Egeland GM.
Inuit anthropometry and insulin resistance. Int J Cir-
cumpolar Health 2007;66(2):129-34.

11. Porchia LM, Gonzalez-Mejia MA, Rasgado ET,
Pérez-Fuentes R. ldentification of Anthropometric
Indices That Best Correlate With Insulin Sensitivity
and Insulin Resistance from Subjects from Central
Mexico. J Diabetes Metab 2014;5:10:439.

12. Global Burden of Metabolic Risk Factors for
Chronic Diseases Collaboration (BMI Mediated Ef-
fects), Lu Y, Hajifathalian K, Ezzati M, Woodward M,
Rimm EB, Danaei G. Metabolic mediators of the ef-
fects of body-mass index, overweight, and obesity on
coronary heart disease and stroke: a pooled analysis
of 97 prospective cohorts with 1-8 million partici-

pants. Lancet 2014;383(9921):970-83.

13. Kern P, Subramanian R, Chunling L. Adipose tissue
TNF and IL-6 expression inobesity and insulin resist-
ance. Am J Physiol Endocrinol Metab 2001;280:745-
51.

14. Matsubara M, Maruoka S, Katayose S. Inverse
relationship between plasma adiponectin and leptin
concentrations in normal-weight and obese women.
Eur J Endocrinol 2002;147(2):173-80.

15. Silha JV, Krsek M, Skrha JV, Sucharda P, Nyomba
BL, Murphy LJ. Plasma resistin, adiponectin and leptin
levels in lean and obese subjects: correlations with
insulin resistance. Eur J Endocrinol 2003;149(4):331-
5.

16. Baskin Y, Yigitbasi T, Afacan G, Bagbozan S. insiilin
direnci olan eriskin kilolu ve obezlerde lipoprotein
(a) ile lipid parametreleri. Tirk Klinik Biyokimya Derg
2008;6(2):65-71.

17. Kogak A, Kutlu R, Civi S, Kiling i. Obez olan ve
olmayan bireylerde insilin direnci ile leptin, inter-
I6kin-6, hs-CRP ve fibrinojen iligkisi. Turk J Biochem
2014;39(3):373-82.

18. Memili S, Sar F, Memili V, Kazancioglu R. Polikistik
Over Sendromunda insiilin Direnci ve Antropometrik
Olclimler. Med Bull Haseki 2009;47(1):6-12.

19. Sasaki R, Yano Y, Yasuma T, Onishi Y, Suzuki T,
Maruyama-Furuta N, et al. Association of Waist Cir-
cumference and Body Fat Weight with Insulin
Resistance in Male Subjects with Normal Body Mass
Index and Normal Glucose Tolerance. Intern Med
2016;55(11):1425-32.

20. Atar A. Obezlerde plazma lipid diizeyleri ile antro-
pometrik 6lglimler arasindaki iliskinin incelenmesi,
Tipta uzmanlik tezi, Taksim Egitim Ve Arastirma Has-
tanesi, istanbul, 2005.

21. Altunoglu EG. insiilin Direnci. Istanbul Med J
2012;13(3):137-40.



