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Can Body Mass Index (Underweight/Overweight) be used to predict the risk of getting health issues like Diabetes/Hypertension?

Mehedi Hasan Sizar’25, Bennington College
(Course: Statistical Methods for Data Analysis)

Introduction

Conclusions
In this large study of US young adults, lifetime risk of 
being diagnosed with Hypertension, Diabetes, and High 
Blood Pressure was signficantly high for all participants 
who were overweight and obese (BMI>=25). Although 
smoking, age and gender also have some effects on these 
diseases, their significance is lower compared to the 
effect of higher BMI on different health issues. 
However,the number of participants with underweight 
being only about 0.8% of the total population might 
cause not finding any significance relation with lower 
BMI.

References

1. Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-cause mortality with overweight and 
obesity using standard body mass index categories: a systematic review and meta-analysis. JAMA. 
2013 Jan 2;309(1):71-82. doi: 10.1001/jama.2012.113905. PMID: 23280227; PMCID: PMC4855514.

2. Benjamin  EJ, Blaha  MJ, Chiuve  SE,  et al; American Heart Association Statistics Committee and 
Stroke Statistics Subcommittee.  Heart Disease and Stroke Statistics—2017 update: a report from the 
American Heart Association.  Circulation. 2017;135(10):e146-e603. doi: 
10.1161/CIR.0000000000000485. PMID: 28122885; PMCID: PMC5408160.

3. Chen Z, Yang G, Zhou M, et al; Body mass index and mortality from ischaemic heart disease in a lean 
population: 10 year prospective study of 220,000 adult men. Int J Epidemiol. 2006 Feb;35(1):141-50. 
doi: 10.1093/ije/dyi215. Epub 2005 Oct 28. PMID: 16258057.

4. Kompaniyets L, Goodman AB, et al; Body Mass Index and Risk for COVID-19-Related 
Hospitalization, Intensive Care Unit Admission, Invasive Mechanical Ventilation, and Death - United 
States, March-December 2020. MMWR Morb Mortal Wkly Rep. 2021 Mar 12;70(10):355-361. doi: 
10.15585/mmwr.mm7010e4. PMID: 33705371; PMCID: PMC7951819.

5. Tartof SY, Qian L, Hong V, et al;. Obesity and Mortality Among Patients Diagnosed With COVID-19: 
Results From an Integrated Health Care Organization. Ann Intern Med. 2020 Nov 
17;173(10):773-781. doi: 10.7326/M20-3742. Epub 2020 Aug 12. PMID: 32783686; PMCID: 
PMC7429998.

6. Dobner J, Kaser S. Body mass index and the risk of infection - from underweight to obesity. Clin 
Microbiol Infect. 2018 Jan;24(1):24-28. doi: 10.1016/j.cmi.2017.02.013. Epub 2017 Feb 20. PMID: 
28232162.

7. Maria C. Harpsøe, Nete M. Nielsen, Nina Friis-Møller, Mikael Andersson, Jan Wohlfahrt, Allan 
Linneberg, Ellen A. Nohr, Tine Jess, Body Mass Index and Risk of Infections Among Women in the 
Danish National Birth Cohort, American Journal of Epidemiology, Volume 183, Issue 11, 1 June 
2016, Pages 1008–1017, https://doi.org/10.1093/aje/kwv300.

8. Smith, M., Zhou, M., Whitlock, G., Yang, G., Offer, A., Hui, G., Peto, R., Huang, Z. and Chen, Z. 
(2008), Esophageal cancer and body mass index: Results from a prospective study of 220,000 men in 
China and a meta-analysis of published studies. Int. J. Cancer, 122: 1604-1610. 
https://doi.org/10.1002/ijc.23198.

9. Harris KM, Halpern CT, et al; Add Health Wave V Documentation: Sampling and Mixed-Mode 
Survey Design, 2019; More information about the Add Health Dataset: 
http://www.cpc.unc.edu/projects/addhealth/documentation/guides/.

Results

Figure 1

Weight Normal W Overweight Underweight

No Diabetes 397 1158 14

Has Diabetes 13 130 0

No 
Hypertension 358 825 12

Has 
Hypertension 52 463 2

 Table 1

Figure 4

Methodology

Dataset Information: The National Longitudinal Study 
of Adolescent to Adult Health (Add Health)9 collected 
and pooled individual-level data under a longitudinal 
population-based cohort study conducted in the United 
States starting with a nationally representative sample of 
adolescents in grades 7-12 during the 1994-95 school 
years. Add Health followed the cohort members into 
young adulthood with five in home interviews. In Wave 
V, the researchers collected anthropometric (including 
BMI), smoking status, cardiovascular, metabolic, and 
inflammatory measures, and biomarkers of chronic 
kidney diseases by surveying 19,828 cohort members 
(aged 33 to 44). There were 1,712 participants with 
complete covariate information.
Analyses: All of the following statistical analyses were 
performed with R (version 4.1.2) using the RStudio 
(version 2021.09.2), at the α = 0.01 significance level: 
➔ Analysis of Variance (ANOVA) with post-hoc test to 

determine effect of BMI on Systolic BP.
➔ Logistic regression to predict the risk factors 

(including BMI) of Hypertension.
➔ Chi-square test of independence to find association 

between Diabetes and Weight Categories.

Exposure: Body mass index (BMI) is a person’s weight 
in kilograms divided by the square of height in meters. 
As the World Health Organization (WHO) defines, BMI 
is an inexpensive and easy screening method for weight 
categories—underweight (BMI<18.5), normal weight 
(18.5-24.9), overweight (25-29.9), obesityI (30-34.9), 
obesityII (35-39.9), and obesityIII (BMI>=40)—that 
may lead to health problems. 
Importance: A high amount of body fat (higher BMI: 
overweight/obesity) increases risk of weight related 
diseases and other health issues as several studies have 
reported on the association of higher BMI with Shorter 
Longevity1, significantly increased risk of Strokes2, 
Ischemic Heart Diseases (IHD)3, severe 
COVID-19–associated illness4,5, Infectious diseases6,7, 
higher mortality in Esophageal Cancer8. 
Objective: To estimate the risk of Diabetes & 
Hypertension by different weight categories.
Keywords: BMI; Underweight; Overweight; Obesity; 
Blood Pressure; Hypertension; Diabetes.  

❖ ANOVA revealed that there is a significant difference in mean Systolic Blood Pressure between normal weight and 
overweight people (p<0.001), and on average overweight people have 6.73 MMHg higher blood pressure than 
people who have normal weight. 

❖ Multiple logistic regression adjusting for age, gender, BMI, smoking status, and diabetes class showed that being 
overweight in comparison with normal weight was associated with a significantly higher risk of being diagnosed 
with hypertension (odds ratio [OR]= 3.429, p<0.001). Also, Smoking was associated with a significantly higher risk 
of hypertension (OR=1.483, p<0.01).

❖ When examining the association between the Systolic Blood Pressure (MMHg) and Diastolic Blood Pressure 
(MMHg), the least squares linear regression line revealed that there is a positive and significantly strong relationship 
between them (t=10.366, p<0.001), as every 1 MMHg increase in the Systolic BP results in a 0.61 MMHg increase 
in the Diastolic BP (Diastolic BP = 4.74+0.61*Systolic BP).

❖ When examining the association between the Diabetes status (whether or not has diagnosed with diabetes) and Body 
Mass Index (BMI) class (underweight, normal weight, and overweight), a chi-square test of independence revealed 
that there is a significant evidence of a strong relationship between them (χ2(2)=215.09, p<0.001).
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