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BIOS 7200
Quantitative Research Methods for Public Health Practice (Final Exam)
)Part I True-False Statements: Fill in T or F (4 points each)
1. In a regression involving age and serum cholesterol level, the "least squares" or "best fit" line calculated from the sample data estimates the age-adjusted mean serum cholesterol level in the population. True
2. R2, the coefficient of determination, increases when a non-significant variable is removed from a regression model. False
3. The following data are from a follow-up study investigating a possible relationship between elevated homocysteine level and MI:
	
	Exposed
	Unexposed

	Cases
	96
	77

	Person-time
	1032
	1237



The appropriate procedure for evaluating the significance of such data is the Fisher exact test. False
4. The Mann-Whitney test is approximately 5% less powerful than the t-test when the assumptions of the t-test are met.True
5. In a logistic regression model with 2 predictor variables (risk factors A and B) and no interaction term, the estimated relative risk (RR) for subjects exposed to both risk factor A (adjusted RR estimate = 2.0) and risk factor B (adjusted RR estimate = 1.5) is 3.5. True
Part II Brief Responses (4 points each)
1. a) For a fixed sample size: as the number of independent variables in a regression model
increases, the power of the regression . Increases
b) The width of a 95% confidence interval around a relative risk Increases as the sample
size decreases.
2. What test must be performed prior to conducting an analysis of covariance (ANCOVA). Briefly 
explain.
Answer-As before Using ANCOVA we need to test assumptions of it. Therefore following tests needs to be done.
1. Test multicollinearity
2. Test the homogeneity of variance assumption
3. Test the homogeneity of regression slopes assumption
3. a) For a fixed sample size, as the difference between two means decreases the power of a t-test? Decreases
b) What is the best statistical test to apply when dealing with matched pair case-control data?
Paired -t-test














4	Refer to the figure below
a)	What is the estimated mean SBP for age 30?120
b)	What is the estimated mean SBP for age 10? Age 10 is outside the scope of the model.
5.	A cohort study was undertaken to determine if individuals working in a high radiation environment had an increased risk of contracting chronic myelogenous leukemia (CML) compared to those working in a low-risk environment. Ten (10) subjects (5 working in the high-risk environment and 5 working in the low-risk environment) were followed for up to 24 months. All subjects started follow-up at t=0 months.
The results for exposed group
Subject 1 contracted CML at 23 months (person-months =23)
Subject 2 was CML-free at the end of follow-up (person-months =	24)
Subject 3 contracted CML at 15 months (person-months =	15)
Subject 4 contracted CML at 20 months (person-months =	20)
Subject 5 contracted CML at 18 months (person-months = 18)
The results for control group
Subject I was CML-free at the end of follow-up (person-months =24)
Subject 2 was CML free at the end of follow-up (person-months =24)
Subtect 3 contracted CML at 20 months (person-months =	20)
Subject 4 was CML-free at the end of follow-up (person-months =24)
Subject 5 died of MI at 13 months (person-months =13)
Calculate the RR-
Probability of CML in exposed group=
Probability of CML in control group=
RR=
On substituting values;
RR==2











6.a) Name two limitations when using the Mantel-Haenszel method to control for confounding in a
case-control study.

(1) if there is more than a single confounder, the application of this formula is laborious and demands a relatively large sample size,

(2) this method requires continuous confounders to be constrained into a limited number of categories thus potentially generating residual confounding (a phenomenon particularly relevant when the variable is categorized into few strata). In the stratified analysis, residual confounding can be minimized by increasing the number of strata, a possibility strictly dependent on sample size.
b) Name two limitations when using matching to control for confounding in a case-control study?
(1)It reduces the number of subjects who are eligible (may cause sample size problem). Residual confounding can occur if you don't restrict narrowly enough.
(2)You can't evaluate the effects of factors that have been restricted for. Restriction limits generalizability.

Question-7-

a) Name the 4 types of censoring that can occur during follow-up in a cohort study or clinical trial.
Left,right,top and bottom
b) In a cohort study or clinical trial what is the main determinant of study power? Briefly explain.
P1 and P2 which are the risk of developing an outcome (or incidence rate) in study group (exposed) and control group (non-exposed), respectively




Part-3
Question-1-
Part-a-df=10+10-2=18
Critical values= -2.1, 2.1
Part-b-
Null Hypothesis: Mean Number of colds is same for vitamin C and placebo capsules.
Alternate Hypothesis: Mean Number of colds is different for vitamin C and placebo capsules.
Part-c-
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 
	Vitamin C
	Capsule

	Mean
	3.3
	5.7

	Variance
	2.455556
	1.788889

	Observations
	10
	10

	Pooled Variance
	2.122222
	

	Hypothesized Mean Difference
	0
	

	df
	18
	

	t Stat
	-3.68384
	

	P(T<=t) two-tail
	0.001699
	

	t Critical two-tail
	2.100922
	 














Answer-4-
Part-a-
	Estimate
	standard error
	z-value
	margin of error
	lower bound
	upper bound

	48
	17.656
	1.96
	13.0797
	34.9203
	61.0797



Part-b-
AS the p-value is 0.0419(<0.05) and also confidence interval doesn’t contain 0 which means it is affecting total cholesterol significantly And coefficient of trans fat intake is positive so ion increasing trans fat intake total cholesterol increases.
Part-c-
As the p-value for age is 0.0137(<0.05) we should include it in our model.
Part-d-
[bookmark: _GoBack]In multiple linear regression model since p-value for trans fat is 0.0751(>0.05) it does not have significant effect on total cholesterol.




