EE3211 Modelling Techniques
Week 9 Assignment
Cardiovascular Disease: Sudden death is an important, lethal cardiovascular endpoint. Most previous studies of risk factors for sudden death have focused on men. Looking at this issue for women is important as well. For this purpose, data were used from the Framingham Heart Study. Several potential risk factors, such as age, blood pressure, and cigarette smoking, are of interest and need to be controlled for simultaneously. Therefore, a multiple logistic-regression model was fitted to these data, as shown in the following table.
Table. Multiple logistic-regression model relating 2-year incidence of sudden death in females without prior CHD (data taken from the Framingham Heart Study) to several risk factors. 
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Q1. Assess the statistical significance of the individual risk factors. (3 points)
Q2. What do these statistical tests mean in this instance? (1 point)
Q3. Compute the OR relating the additional risk of sudden death per 100-centiliter (cL) decrease in vital capacity after adjustment for the other risk factors.  (2 points)
Q4. Provide a 95% CI for the estimate in Q3. (2 points)
Q5. Provide R codes to run the mentioned multiple logistic regression test. (2 points)
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5> source( Tutorial\\tutes.r", encoding - ")
@

RiskFactor MeasureUnit RegCoeff StdError 2Value Stat. Significance
[1,] "SystolicBloodPressure”™ " (mm Hg)" "6.0019" "6.007" "0.27143" “Not Stat. sig”
[2,] "FraminghanRelativeneight™ "(%)" "-.006" "6.01" "-6.6"  "6.54851" "Not Stat. Sig"
[3.] "Cholesterol” ~(mg/100 mL)" "6.0056" "6.0029" "1.931"  "6.05379" "Nt Stat. Sig"
[4,] "Glucose™ " (mg/100 mL)" "6.0066" "6.0038" "1.7368" "6.082415" "Not Stat. Sig"
[5.] "Cigarettesnoking™ "(cigarettes/day)" "6.0069" "6.0199" "6.34673" "6.72879" "Nt Stat. Sig"
[6,] "Hematorcit™ MO "6.111" 023494 "< 0.65™
[7.] "VitalCapacity” ()" "-6.0098" .0064845™ "< 0.65™
[8,] "Age” " (years)" "6.0686" .0022069" "< 0.65™
@

There are significant associations between Hematorcit and sudden death in females without prior GHD.
There are significant associations between VitalCapacity and sudden death in females without prior CHD.
There are significant associations between Age and sudden death in females without prior GHD.

[}
[1] ©.9902479

[
From ©.9832854 to 0.9972506

L3
gln(dF$Suddenbeath ~ df$systolicBloodPressure + df§FraminghanRelativesieight + df§Cholesterol + df§Glucose + dFSCi
garettesnoking + dffHematorcit + df$vitalCapacity + df$Age, data = data, family = binomial())

r> ]
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Alpha <- .85

#Ql.
cat("Q1\n")

RiskFactor <- c("SystolicBloodPressure”, "FraminghamRelativeWeight”, "Cholesterol”, "Glucose”, "CigaretteSmoking”, "Hematorcit”
, "VitalCapacity”, "Age")

MeasureUnit <- c("(mm Hg)", "(%)", "(mg/10@ mL)", "(mg/16@ mL)", "(cigarettes/day)”, "(%)", "(cL)", "(years)")

RegCoeff <- c(8.0019, -0.0060, 0.0056, 0.0066, 0.0069, 0.111, -0.0098, 0.0686)

StdError <- c(0.0070, 0.0100, 0.0029, ©.0038, 0.0199, 0.049, 0.0036, 0.0225)

Zvalue <- RegCoeff / StdError

Pvalue <- 2 * (1 - pnorm(abs(ZValue)))

sigvalue <- ifelse(PValue <= Alpha, paste("<", toString(Alpha)), "Not Stat. Sig")

table <- cbind(RiskFactor, MeasureUnit, RegCoeff, StdError, signif(zvalue, 5), signif(PValue, 5), Sigvalue)
colnames(table) <- c("RiskFactor”, “MeasureUnit", "RegCoeff”, "StdError”, "ZValue", "PValue", "Stat. Significance")
print(table)

# Q2.
cat("\nQ2\n")

for (i in 1:length(RiskFactor)) {
if (Sigvalue[i] != "Not Stat. Sig") {
cat("There are significant associations between”, RiskFactor[i], "and sudden death in females without prior CHD.", "\n")

# Q3.
cat("\nQ3\n")

ORValue7 <- exp(RegCoeff[7])
print(ORValue7)

# Q4.
cat("\nQ4\n")

CI95Lower? <- exp(RegCoeff[7] - anorm(1 - Alpha / 2) * StdError[7])
CI95Upper? <- exp(RegCoeff[7] + anorm(1 - Alpha / 2) * StdError[7])
cat("Fron”, CI95Lower7, "to", CI95Upper7, "\n"

# Q5.
cat("\nQs\n")

reg <- c("glm(df$SuddenDeath ~ df$SystolicBloodPressure + df$FraminghamRelativeWeight + df$Cholesterol + df$Glucose + df$Cigaret
teSmoking + df$Hematorcit + df$VitalCapacity + df$Age, data = data, family = binomial())")
cat(reg, "\n")





