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Body mass index (BMI = Weight(kg)/Height(m2)) is frequently treated as an important risk factor for many diseases. Generally, BMI

< 25 kg/m2 is recommended as standard, otherwise it is treated as obesity. BMI is a composite measure, and it is used as the predictor of

many diseases [1-3]. Practically, it is used as a measure of an individual index of fatness. It is commonly used as a risk factor for the pro-

motion of many diseases such as cardiovascular diseases, diabetes, breast cancer (BC) etc [3-5]. The following inquires are investigated
in the current editorial note:
•

Is there any association of BMI with glucose and insulin for breast cancer women?

•

What are the effects of BMI on glucose and insulin?

•

If it is affirmative, what are the associations?

These above inquires are investigated in the report with the help a real data set of 116 (52 controls and 64 BC patients) women

containing 10 study factors, which is available in the UCI Machine Learning Repository. The patient populations and the data collection
method are well described in [6,7]. For ready reference, the 10 study factors are displayed as follows:
•

Age (years),

•

Insulin (μU/mL),

•

Homeostasis model assessment score insulin resistance (HOMA-IR),

•

•
•
•
•
•
•

BMI (kg/m2),

Glucose (mg/dL),

Adiponectin (μg/mL),
Resistin (ng/mL),

Monocyte chemoattractant protein-1 (MCP-1) (pg/dL),
Leptin (ng/mL),

Patient type (TYOP) (1 = Healthy controls; 2 = Breast cancer patients).

The above data set contains two diabetes markers such as glucose and insulin. The above inquires should be investigated in two ways

such as modeling of BMI on diabetes markers, along with the remaining factors, and also modeling of each diabetes marker on BMI, along
with the remaining factors. Note that BMI, glucose and insulin are all continuous variables.
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Let us investigate the BMI modeling on glucose, insulin and the rest other factors of the data set. Note that BMI, glucose and insulin

are all continuous positive, heterogenous and non-normally distributed variable, which can be modeled applying joint generalized linear

models (JGLMs) using both the Log-normal and Gamma distributions [8-10]. JGL Log-normal BMI fit is better than the Gamma, which is

displayed in table 1 and its fitting test is presented in figure 1. Figure 1a presents the absolute residuals plot with respect to BMI predicted
values, which is almost a flat straight line, indicating that that variance is constant with the running means. Figure 1b displays the normal

probability plot of mean BMI Log-normal fitted model in table 1. These two plots do not present any lack of fit. Hence, Log-normal fitted
BMI model (Table 1) is closely to its true model. Detailed analysis of BMI is given in [11]. Mean and dispersion models of BMI are as follows:

Model

Mean

Dispersion

Covariates
Constant
Glucose
Insulin
HOMA-IR
Leptin
Adiponectin
MCP-1
TYOP
Constant
Age
Resistin
Insulin

Log-normal
Estimate
s.e.
t-value
3.0370
0.0836 36.31
0.0015
0.0008 1.80
0.0123
0.0032 3.85
-0.0421
0.0104 -4.08
0.0053
0.0006 8.23
-0.0068
0.0018 -3.74
0.0001
0.0001 3.87
-0.0708
0.0276 -2.57
-4.445
0.7261 -6.12
0.015
0.0107 1.37
-0.019
0.0132 -1.47
-0.018
0.0156 -1.18
AIC= 613.9

P-Value
< 0.0001
0.0753
0.0002
< 0.0001
< 0.0001
0.0003
0.0002
0.0116
< 0.0001
0.1751
0.1450
0.2413

Gamma
Estimate
s.e.
t-value
3.0460
0.0837 36.40
0.0016
0.0009 1.85
0.0121
0.0032 3.82
-0.0421
0.0102 -4.13
0.0052
0.0007 8.10
-0.0068
0.0019 -3.66
0.0001
0.0001 3.73
-0.0699
0.0277 -2.52
-4.358
0.7167 -6.08
0.013
0.0108 1.27
-0.020
0.0134 -1.51
-0.019
0.0157 -1.22
AIC=615.062

P-Value
< 0.0001
0.0670
0.0002
< 0.0001
< 0.0001
0.0004
0.0003
0.0130
< 0.0001
0.2085
0.1344
0.2239

Table 1: Outcomes for joint mean and dispersion model analysis for BMI under Log-Normal and Gamma fit.

Citation: Ishita Saha and Rabindra Nath Das. “Role of Body Mass Index on Insulin and Glucose for Breast Cancer Women”.
EC Endocrinology and Metabolic Research 5.8 (2020): 01-05.

Role of Body Mass Index on Insulin and Glucose for Breast Cancer Women
03

Figure 1: For the BMI joint lognormal fitted model in table 1, the (a) absolute residuals plot corresponding to the fitted values,
and (b) the mean BMI normal probability plot.

Fitted Log-normal BMI mean (

Ẑ = Log(BMI) model (From table 1) is

Ẑ = 3.0370 + 0.0123 Insulin + 0.0015 Glucose - 0.0421 HOMA-IR - 0.0068 Adiponectin + 0.0053 Leptin + 0.0001 MCP-1 - 0.0708

TYOP,

and the BMI fitted Log-normal variance (

σˆ 2 ) model is

σˆ 2 = exp. (-4.445 - 0.019 Resistin + 0.015Age - 0.018 Insulin).

From the above mean and dispersion models, and also from table 1, the following associations of BMI with glucose and insulin can be

reported:
•

The mean BMI is directly associated with glucose (P = 0.0753), concluding that BMI rises as glucose level increases.

•

Variance of BMI is partially inversely associated with insulin (P = 0.2413), interpreting that BMI variance rises as insulin decreases.

•

Mean BMI is directly associated with insulin (P = 0.0002), indicating that BMI increases as insulin rises.
In BMI variance model, insulin acts as a confounder, which is important in epidemiological studies.

On the other hand, the associations of insulin (separately glucose) with BMI can be investigated from its respective JGLMs. From the

insulin JGLMs, the following associations of insulin with BMI can be noted [12]:
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•

Mean insulin is directly associated with BMI (P < 0.0001), concluding that insulin rises as BMI increases. This is also supported in

•

Mean insulin is inversely associated with the joint interaction effect of BMI and HOMA-IR (BMI*HOMA-IR) (P < 0.0001), concluding

BMI modeling (Table 1).

that insulin rises as BMI*HOMA-IR decreases. Note that insulin is directly associated with HOMA-IR (P < 0.0001) and as well as BMI

(P < 0.0001), but their joint interaction effect BMI*HOMA-IR is inversely associated with insulin. This shows that even both BMI and
HOMA-IR increase, but insulin may not increase significantly.

Note that for this data set, glucose JGLMs do not show any association between glucose and BMI [12], while BMI mean model shows the

positive association between them (Table 1). But it is frequently observed that glucose is positively associated with BMI, and conversely
[13]. The report has focused the associations of BMI with glucose, insulin and BMI*HOMA-IR in both mean and dispersion models. Further
studies may give more information. Breast cancer patients should care on BMI along with insulin, glucose and HOMA-IR regularly.

Conflict of Interest

The authors confirm that this article content has no conflict of interest.

Bibliography

1.
2.
3.
4.
5.
6.
7.
8.
9.

Williams CL., et al. “Cardiovascular health in childhood: A statement for health professionals from the Committee on Atherosclerosis,
Hypertension, and Obesity in the Young (AHOY) of the Council on Cardiovascular Disease in the Young, American Heart Association”.
Circulation 106.1 (2002): 143-160.

US Dept Health and Human Services. “The Surgeon General’s Call to Action to Prevent and Decrease Overweight and Obesity”. Rock-

ville, MD: US Department of Health and Human Services, Public Health Service, Office of the Surgeon General (2001).

National Institutes of Health. “Clinical guidelines on the identification, evaluation, and treatment of overweight and obesity in adults
- the evidence report”. Obesity Research 6.2 (1998): 51-209S.

Gunter MJ., et al. “Breast Cancer Risk in Metabolically Healthy but Overweight Postmenopausal Women”. Cancer Research 75.2 (2015):

270-274.

Key TJ., et al. “Body mass index, serum sex hormones, and breast cancer risk in postmenopausal women”. Journal of the National
Cancer Institute 95.16 (2003): 1218-1226.

Crisóstomo J., et al. “Hyperresistinemia and metabolic dysregulation: a risky crosstalk in obese breast cancer”. Endocrine 53.2 (2016):
433-442.

Patrício M., et al. “Using Resistin, glucose, age and BMI to predict the presence of breast cancer”. BMC Cancer 18.1 (2018): 18-29.

Lee Y., et al. “Generalized Linear Models with Random Effects (Unified Analysis via H-likelihood) (second edition)”. Chapman and Hall,
London (2017).

Das RN and Lee Y. “Log-normal versus gamma models for analyzing data from quality-improvement experiments”. Quality Engineering 21.1 (2009): 79-87.

10. Lesperance ML and Park S. “GLMs for the analysis of robust designs with dynamic characteristics”. Journal of Quality Technology 35.3
(2003): 253-263.

Citation: Ishita Saha and Rabindra Nath Das. “Role of Body Mass Index on Insulin and Glucose for Breast Cancer Women”.
EC Endocrinology and Metabolic Research 5.8 (2020): 01-05.

Role of Body Mass Index on Insulin and Glucose for Breast Cancer Women
05

11. Das RN., et al. “Relationship of body mass index with diabetes and breast cancer biomarkers”. Journal of Diabetes Management 9.1
(2019): 163-168.

12. Kim J., et al. “Inter-relationship between diabetes and breast cancer biomarkers”. Oncology Radiotherapy 13.3 (2019): 82-89.
13. Das RN. “Diabetes and obesity determinants based on blood serum”. Endocrinology and Diabetes Research 2.2 (2016): 1-6.

Volume 5 Issue 8 August 2020
©All rights reserved by Ishita Saha and Rabindra Nath Das.

Citation: Ishita Saha and Rabindra Nath Das. “Role of Body Mass Index on Insulin and Glucose for Breast Cancer Women”.
EC Endocrinology and Metabolic Research 5.8 (2020): 01-05.

