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Background:
Diabetes mellitus (DM), commonly known as diabetes, is a group of metabolic disorders
characterized by a high blood sugar level over a prolonged period. The aim of this task is to assess
the relationship between diabetics’ data and data on physical characteristics, blood pressure and
drinking habits.

Objective:
The objection of the project is to finding out the which risk factors are more related to having diabetes and their significance of casing having diabetes. In the following, logistic regression model is built to obverse and predict the relations between the factors and diabetes.
The selected data are the following: “Doctor told you have diabetes”, Weight, Height, Waist Circumference(cm), Hip Circumference(cm), and BMI, “Ever told you had high blood pressure”, “Doctor told you ‐ high cholesterol level”, “Had at least 12 alcohol drinks/1 year”, and “Average # alcohol drinks/day ‐ past 12 month”.

Method: 
In problem 1, data will be selected from Diabetes Questionnaire Data, Body Measures Data, Blood Pressure & Cholesterol Questionnaire Data, Alcohol Use Questionnaire Data and will be merge into one data set. Summary is used to show the minimum, median, maximum and the number of NA value etc.
In problem 2, data with useless information like answer as “Refused”, “Don’t know” or NA value will be dropped. An overweight column will be added with BMI larger than 30 as will mark as 1 and vice versa. Correlation and Regression model will be built in R to measure the relativity of the factors.
In problem 3, logistic regression model and multiple logistic regression model will be used to find the relations between the risk factor and diabetes. A regression graph, Boxplot, distribution graph and histogram will be plotted to have a better vision to the situation.

Data:
There are 8897 data imported from DIQ_J.XPT, 8218 data imported from BMX_J.XPT, 6161 data imported from BPQ_J.XPT, 5533 data imported from ALQ_J.XPT.
After merging and dropping unrelated data, there are 3208 data in the data set.

Result:

In problem 1.2, the outputs are shown below:
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In problem 2.2, the outputs are shown below:
[image: ]
As the correlation is -0.01132276 which is smaller than 0, the height and BMI are negatively correlated. Thus, when height increase, BMI will decrease.
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By calculating BMI manually with the following equation:

Then compare this value with the BMI given in the dataset, the Adjusted R-squared is found out to be 1 and the p-value is less than 0.05, the calculated BMI is consistent with the result obtained.

In problem 2.4, the outputs are shown below:
[image: ]
As uncertainty, refusal answer such as “Refused to answer” or “Don’t know”, and outlined answer are removed from the observation dataset, the value in the summary such as minimum, median or maximum will changed and updated.

In problem 3.1, the outputs are shown below:
[image: ]
From the output, it shows that the height, waist circumference, blood pressure, they were all related to having diabetes with p-value 0.011, smaller than 2e-16 and smaller than 2e-16 respectively which all small than 0.05 after controlled all other risk factors in the dataset.

In problem 3.2, the outputs are shown below:
[image: ] [image: ]
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From the output, it shows that overweight, is related to having diabetes with p-value 4.3e-13, which is smaller than 0.05 after controlled all other risk factors in the dataset. For cholesterol level, it is related to having diabetes with p-value smaller than 2e-16, which is smaller than 0.05 after controlled all other risk factors in the dataset. For alcohol taking, it is related to having diabetes with p-value 0.00609, which is smaller than 0.05 after controlled all other risk factors in the dataset.

In problem 3.3, the outputs are shown below:
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[image: ][image: ]
From above output and plots, they showed that, there is am relation between BMI and having diabetes. From the left graph, it shows that, then BMI increase, the chance of having diabetes will increase as they are positively related. From the right graph, it shows that higher BMI have more cases of having diabetes than lower BMI.

In problem 3.4, the outputs are shown below:
[image: ][image: ]
From the distribution of body weight plotting, it shows that, the distribution is positively skewed, the mass od the distribution is on the left of the diagram. From the histogram for BMI value, it shows that, most of the people who have diabetes has a BMI around 28.

Conclusion:
In conclude, there are significant relation between diabetes and blood pressure, BMI value, cholesterol level, and alcohol taking per day in the past 12 months. People have high blood pressure, high cholesterol level, BMI value or heavy alcohol taking are tended to have higher chance of having diabetes.
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Remarks:
ALQ121 is used in the Alcohol Use Questionnaire Data set.
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Call:
In(formula = BHXBMI ~ L(BHXWT/(BIXHT/106)"2), data = OtData_selected)

Residuall
Body Mass Index (kg/m**2)

Hin 1Q  edian 30 Hax
-6.050580 -0.025157 0.000001 0.024972 6.049856

Coefficients:

Estinate Std. Error t value Pr(>|t|)
(Intercept) -5.972e-04 2.178¢-63 -0.274  0.784
T(BINHT/ (BIXHT/100)°2) 1.000+60 7.14e-05 13000.423  <2e-16 ***

Signif. codes: @ '***' 0.001 '**' 6.01 '*' 0.05
Residual standard error: ©.62893 on 3206 degrees of freedom
Multiple R-squared: 1,  Adjusted R-squared: 1

F-statistic: 1.957e+68 on 1 and 3206 DF, p-value: < 2.2e-16

AS the Adjusted R-squared is 1, the calculate BMI is consistent with the result obtained
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Problem 2.4

SEQ ALQI21 ALO130
Min. Min. Min.

st Qu. st Qu. st Qu.
Median Median Median

Hean Mean  :29.62 Mean :6.364 Mean : 2.526
3rd Qu. 3rd Qu.:33.40 3rd Qu.: 9.000 3rd Qu.: 3.000
Max.  :102956 Max.  :65.30 Max. :10.000 Max. :15.000
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Problem 3.1
Logistic regression model for DIQR16 ~ BHXHT + BINWALST + BPQE20

call:
gln(formula = DIQE10 ~ BHXHT + BMXWATST + BPQ820, family = binomial(link
data = OtData_selected)

Deviance Residuals:
Hin 1Q  Median 30 Max
13870 -0.5333 -0.3387 -0.2637 2.6755

Coefficients:
Estinate Std. Error z value Pr(>|z|)
(Intercept) -0.256215 1.65029 -6.255  ©.799

BT -0.014908 ©.0e5001 -2.541  @.@11 *
BIDWAIST ~ 0.029045 0.003436 8.452 <2e-16 ***
BPQO20. -1.457662  ©.118037 -12.256  <2e-16 ***

Signif. codes: @ '***' 0.601 "**' 0.01 "*' 0.5 . 0.1 ' 1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 2370.2 on 3207 degrees of freedom
Residual deviance: 2068.0 on 3264 degrees of freedom
AIC: 2676

Number of Fisher Scoring iterations: 5

“logit™),
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Problem 3.2
Logistic regression model for DIQE1 ~ Overweight
call:

gln(formula - DIQE1® ~ Overweight, family - binomial(link - "logit
data = OtData_selected)

Deviance Residuals:
Hin 10  Median 30 Max
-0.6132 -0.6132 -0.4220 -0.4220 2.2193

Coefficients:
Estinate Std. Error z value Pr(>|z|)

(Intercept) -2.37350  0.68202 -28.626 < 2e-16 ***

Overveight ©.79775  @.11010 7.246 4.3e-13 ***

Signif. codes: @ ¥’ @.001 '**' @.01 '*' 0.05 .’ 0.1 ' ' 1

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 2370.2 on 3207 degrees of freedom

Number of Fisher Scoring iterations: 5
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Logistic regression model for DIQ810 ~ BPQESO

call:
gln(formula - DIA10 ~ BPQEBY, family = binomial(link = “logit"),
data = OtData_selected)

Deviance Residuals:
Hin 1Q  Median 30 Max
-0.7465 -0.3727 -0.3727 -0.3727 2.3245

Coefficients:
Estinate Std. Error z value Pr(>|z|)

(Intercept) ©@.3615  ©.1769 2.115 0.6344 *

BPQOS0. -1.4969  6.1127 -13.283  <2e-16 ***

Signif. codes: @ "***' 0.601 **' 6.01 *' 0.5 ." 0.1 ' 1
(Dispersion parameter for binomial family taken to be 1)
Null deviance: 2370.2 on 3207 degrees of freedom

Residual deviance: 2187.9 on 3206 degrees of freedom
AIC: 2191.9

Number of Fisher Scoring iterations: 5
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Logistic regression model for DIQE16 ~ ALQ130

call:
gln(formula = DIA1® ~ ALQI30, family = binomial(link = “logit"),
data = OtData_selected)

Deviance Residuals:
Hin 1Q  Median 30 Max
-0.5367 -0.5367 -0.5163 -0.4774 2.4385

Coefficients:
Estinate Std. Error z value Pr(>|z|)

(Intercept) -1.78154  0.68762 -20.332 < 2e-16 ***

ALQI36  -0.68319  0.03033 -2.743 0.6609 **

Signif. codes: @ "***' 0.601 **' 0.01 *' 0.5 . 0.1 ' 1
(Dispersion parameter for binomial family taken to be 1)

Null deviance: 2370.2 on 3207 degrees of freedom
Residual deviance: 2361.7 on 3206 degrees of freedom
AIC: 2365.7

Number of Fisher Scoring iterations: 5
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Problem 3.3

Pearson’s product-noment. correlation

data: OtData selected$DIQR10 and OtData_selected§BHXBHT
t = 8.6323, df = 3206, p-value = 1.33le-15
alternative hypothesis: true correlation is not equal to @
95 percent confidence interval:
©.1063637 0.1742134
sanple estinates:
cor
0.1404535
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Problem 1.2

BIHIP. BPQO20
Min.  : 77.00 1.00
st Qu.: 97.15

Median
Hean

.68
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Problem 2.2

(H8) There is no association between Height and BMI
(H1) There is an association between Height and BT

Pearson’s product-moment. correlation

data: OtData_selected§BUXBUT and OtData_selected§BHMXHT

t - -6.64115, df = 3206, p-value = 8.5215

alternative hypothesis: true correlation is not equal to @

95 percent confidence interval:

-6.0459115 0.0232031

sample estimate:
cor

-6.01132276

AS the p-value is 0.5214689 , the variables of Height and BMI are negatively correlated




