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Introduction:

There are several factors, which influence the weight of an individual.  These unique factors have a varying degree of affect on the actual weight of an individual.  Based upon the body mass index calculated using the weight of an individual, a person can be classified as either normal, overweight or obese.  Regression analysis will be used to determine if specific biostatistics can be used to predict the average percentage of overweight and obese individuals in a state.  By examining various models, the proper number of explanatory variables will be determined.  For this analysis a 95% confidence interval will be used.

Based upon readily available biostatistics data from the Center for Disease control four independent variables were chosen for this analysis.  These variables are as follows:

· Improper Diet – Percentage of adults who consume less than the US recommended five servings of fruits and vegetables a day

· No Healthcare – Percentage of adults who do not have access to healthcare

· No Activity – Percentage of adults who do not engage in 30 minutes of activity a day

· Average adult income – Average adult income report in thousands  

The starting regression model will use the four independent variables described above and a constant term.  After reviewing key model statistics, the model will be revised and rerun.  I hypothesize that a proper diet of the recommended daily intake of fruits and vegetables and percentage of adults who engage in 30 minutes of activity will have the most significant impact on being overweight or obese.  

Variables

Y = Percentage of overweight or obese adults

X1 = Improper Diet

X2 = No Healthcare

X3 = No Activity

X4 = Average adult income

Initial Model (Four Variables):

Equation:

Y =0.408734 X1 +0.084205 X2 +0.215932 X3 + -0.064516 X4+ 23.209114

	Regression Statistics

	Multiple R
	0.81881394

	R Square
	0.670456268

	Adjusted R Square
	0.641800291

	Standard Error
	2.166769132

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	23.20911427
	9.828575219
	2.36139153
	0.022497487

	Improper Diet
	0.408734982
	0.109163238
	3.744254833
	0.000502083

	No Healthcare
	0.084204966
	0.073664907
	1.143081133
	0.258919307

	Lack of Activity
	0.215932275
	0.072374991
	2.983520581
	0.004548811

	Income
	-0.06451563
	0.059549496
	-1.08339507
	0.284279308


In looking at the above results using the regression tool within Excel, it is clear that the proper diet is a significant predictor of a person being either overweight or obese.  If a person is not eating the recommended amount of fruits and vegetables, they are most likely eating highly processed foods with added fats adding to the likelihood of obesity.

This model has a relatively high R-square suggesting that the model is appropriate for predicting overweight and obesity percentages.  This results makes senses given the independent variables can be related to a persons weight.

For the purpose of this analysis, the healthcare variable will be removed since it has a relatively low t statistic.  The initial model will be rerun excluding this variable.

Second Model (Three Variables)

Equation:

Y = 0.420449 X1 + 0.212372 X3 + -0.093387 X4+ 25.388028

	Regression Statistics

	Multiple R
	0.813077823

	R Square
	0.661095546

	Adjusted R Square
	0.639463347

	Standard Error
	2.173825791

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	25.38802816
	9.673361137
	2.624530171
	0.011667988

	Proper Diet
	0.42044909
	0.109035109
	3.856089065
	0.000349273

	Activity
	0.21237251
	0.072543451
	2.927521479
	0.005252175

	Income
	-0.093387461
	0.054103181
	-1.726099265
	0.090898757


In looking at the model based on three explanatory variables, it is clear that a proper diet is still the most significant predictor.  Additionally, the R-squared decreased by a small amount in the second model.  although this reduction is not preferred, the use of less explanatory variables justifies this decrease.

Based upon the above results, the income variable has less predictive power than the other variables.  This is counter-intuitive to the fact that a higher income level would suggest better lifestyle and healthier food options.  Based on a low t statistic and relatively high p-value, the third model will be rerun excluding the income explanatory variable.

Third Model (Two Variables)

Equation:

Y = 0.494272 X1 + 0.254664 X3 + 12.862093

	Regression Statistics

	Multiple R
	0.799757309

	R Square
	0.639611753

	Adjusted R Square
	0.624595576

	Standard Error
	2.218194982

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	12.86209309
	6.52687666
	1.97063523
	0.054547682

	Proper Diet
	0.494272066
	0.102344164
	4.829509062
	1.43714E-05

	Activity
	0.254664722
	0.069674124
	3.655083213
	0.000636241


Similar to the previous models, it is clear that a proper diet following the recommended consumption of five fruits and vegetables daily is still the most significant predictor of overweight and obesity percentage.  

By eliminating another explanatory variable the R-square decreased from .66 to .64.  This seems reasonable and results in a more preferred model.

The remaining two variables both appear to have a high t statistic signifying strong predictivity.  Furthermore, both have low p-values relating to their significance.  These results seems reasonable given that both healthy eating and exercise have been shown to promote healthiness.  Although it appears that both variables are significant, the fourth model will only use the proper diet explanatory variable.  

Fourth Model (One Variable)

Equation:

Y = 0.709478 X1 + 8.989884
	Regression Statistics

	Multiple R
	0.734374866

	R Square
	0.539306444

	Adjusted R Square
	0.529904535

	Standard Error
	2.482235922

	Observations
	51


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	8.989884712
	7.206943292
	1.247392181
	0.218182738

	Proper Diet
	0.709478166
	0.093676199
	7.573729261
	8.61594E-10


The R-square has significant decreased as a result of removing the activity variable.  It is also worth noting that the standard error of the regression has progressively increased with the largest incremental increase occurring between the third and fourth models.  Based upon the results, it is clear that the proper diet and activity variables are critical in predicting overweight and obesity percentages.  Therefore, the two variable model is a better model to use.

Conclusion

Based upon the above model results, the best equation to predict overweight and obesity percentage is:

Y = 0.494272 X1 + 0.254664 X3 + 12.862093

This model indicates that the larger the proportion of individuals who do not eat five serving of fruits and vegetables a day and do not maintain proper activity in a state will correspond to larger percentage of obese and overweight individuals.

