VEE Regression Analysis Student Project

Regression Analysis of Overweight and Obesity Rates by State
Introduction
For my Regression Analysis Project I examined the percentage of overweight or obese by state as indicated by BMI for 2009.  I’d like to investigate some of the factors that may lead to a state having a high percentage of overweight or obese residents.  The factors that I’ve chosen to investigate as possible predictors of the overweight of obese percentage are low income, low fruit and vegetable intake and low levels of exercise.  Low income represents any household with less than $25,000 of income per year.  Low fruit and vegetable intake represents any person having less than 5 servings of either (this is less than the daily recommended value as each should represent 5 servings, not combined).  Low exercise represents any person not getting either five or more days with 30 minutes of moderate physical activity or three or more days of vigorous activity.  I’m trying to answer whether a person’s physical activity levels, fruit and vegetable intake and income level have a strong effect on their likelihood of being either overweight or obese.
All data for my project was collected from The National Center for Chronic Disease Prevention and Health Promotion at http://apps.nccd.cdc.gov/brfss/page.asp?yr=2009&state=All&cat=PA#PA using data for 2009 (the most recent available).  I am interested in this project because I believe that there are reasons for high obesity rates and I think they are more behavioral based than is reported.  I think that diet and exercise are the strongest indicators of weight and health.

Analysis

The dependent variable in my analysis is percentage of overweight or obese by state.  The independent variables are low income, low fruit and vegetable intake and low exercise.  I will start the analysis by using all independent variable and eliminating any to attempt to improve the model based on adjusted R2 value and the P-value.

Y= percentage of overweight or obese by state

X1= Low Income
X2= Low Fruits and Veggies
X3= Low Exercise
Scenario 1

As stated above, the first scenario will include all possible independent variables.

Y = .16076464 + -.012619941 X1 + .489176879 X2 + .204623932 X3 

[image: image1.emf]Regression Statistics

Multiple R 0.759240498

R Square 0.576446134

Adjusted R Square 0.552010334

Standard Error 0.023368169

Observations 56

Coefficients Standard Error t Stat P-value

Intercept 0.16076461 0.066620211 2.413150713 0.019374979

Low Income -0.012619941 0.055404023 -0.22778022 0.820710378

Low Fruits and Veggies 0.489176879 0.100352402 4.87459062 1.06634E-05

Low Exercise 0.204623932 0.081231183 2.519031795 0.014881155


Low Fruits and Veggies has the lowest P-value of the independent variables, which implies that this is likely the most important explanatory variable of the bunch when it comes to predicting the overweight of obese rate.  The t-Stats are all significant above the 95% level except Low Income.  The adjusted R2 value is not as high as I’d like to see it, but .552 is not terrible.  This means that this equation can explain about 55.2% of the variation in the dependent variable.  This means we’ve likely missed some factors, but this is the data we have to work with, so we’ll try to improve the equation by removing the variable with the highest P-value.  It’s personally surprising that Low Income has a significantly higher P-value than the rest of the independent variables because we’ve been lead to believe that poverty is a strong indicator of obesity.  It still may be, but we may improve the equation’s predictive power by removing it.
Scenario 2
We’ve determined that Low Income is the least powerful predictor of the rate of overweight or obese, so in this scenario, we’ll remove it.

Y = .163039169 + .490062573 X2 + .192435716 X3 
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Multiple R 0.758962137

R Square 0.576023526

Adjusted R Square 0.560024414

Standard Error 0.02315821

Observations 56

Coefficients Standard Error t Stat P-value

Intercept 0.163039169 0.065275762 2.49769844 0.015639445

Low Fruits and Veggies 0.490062573 0.099376067 4.93139431 8.45064E-06

Low Exercise 0.192435716 0.060568198 3.177174196 0.002480982


Once again, Low Fruits and Veggies has the lowest P-value indicating that it is the strongest predictor of the obesity rate.  Both independent variables have improved in terms of P-value, though as you can see, Low Fruits and Veggies has really improved.  The adjusted R2 value remains mostly unchanged, though is a bit higher.  This means that our model has not been hurt by removing Low Income from the equation; it’s actually been improved very slightly.  Also, both t-Stats are significant at the 99.5% level.
Scenario 3
Although are model in Scenario 2 seems about as solid as it’s going to get, let’s investigate how well we can predict the obesity rate with Low Fruits and Veggies as our only independent variable.

Y = .129547133 + .659618001 X2 
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Multiple R 0.703756009

R Square 0.49527252

Adjusted R Square 0.485925715

Standard Error 0.025032466

Observations 56

Coefficients Standard Error t Stat P-value

Intercept 0.129547133 0.069632563 1.86043895 0.068272533

Low Fruits and Veggies 0.659618001 0.090615393 7.279315123 1.44965E-09


As you can see, our t-Stat and P-value have both improved, but the Adjusted R2 has gone down significantly.  This model can explain about 48.6% of the variation in the obesity rate.  So we’ve improved in some areas and taken a hit in others.  I believe that Scenario 2 is the best model given this data set.

Conclusion
After reviewing these three scenarios, I suggest that Scenario 2 is the best model for predicting the overweight and obese rate by state.  This scenario had the best Adjusted R2 value of the scenarios meaning that it is able to explain the most variation in the dependent variable (obesity rate).  While Scenario 3 improved the t-Stat and P-value for the independent variable representing Low Fruits and Veggies, it’s lower Adjusted R2 value suggested that Scenario 2 was better.  It’s worth noting that there is very likely to be some correlation between independent variables.  I think it’s safe to say that someone who exercises more often is more likely to eat healthier.  Nevertheless, I believe this model suggests that eating healthy and exercising are very important factors when it comes to having a healthy weight.
