1. In a survey of 30 clerical staff in a company, a questionnaire was administered to assess the work stress scores and the depression score.  The work stress scale ranges from 0 to 20, with 20 indicating high stress.  The depression scale ranges from 0 to 9, with 9 indicating severe depression.  A strong positive relationship between the two scores was seen.  The authors concluded that work stress among clerical staff in the company leads to depression

.

1a. What is the study design? (20%)

This is a cross-sectional study, as it measures the prevalence of stress and depression among the staff at a single point in time, and is neither retrospective like a case-control study nor projective like a cohort study.

1b.Draw a diagram to show the relationship between work stress and depression scores. (40%)
 Scatter plot:

-title

-axes: x-axis(stress score, y-axis(depression score

-30 plots (30 staff)

-clear positive correlation r/s

1c. Comment on the conclusion of the authors (40%)
The scatter plot shows a positive correlation between stress and depression.  The Spearman’s correlation coefficient can be calculated to see how strong the correlation is (more positive indicates stronger correlation).  The p value for the correlation coefficient can also be found to show that the relationship is NOT due to random error if p is <0.05.  

However, the authors conclude that stress leads to depression in this study.  However, as this is a cross-sectional study, it is not possible to establish a temporal relationship here as a cross-sectional study only measures the prevalence at a particular point in time.  The strong positive relationship between the two scores can only lead to the conclusion that the more stressed a staff member is, the more depressed he/ she is, and the more depressed a staff member is, the more stressed he / she is.  

This study can be extended into a cohort study where the staff members are followed up to see if those who are stressed now eventually develop depression.  Only then can the authors conclude that stress leads to depression among these staff members.

A community health project was conducted by third year medical students.  The relationship between pet ownership and asthma was determined in a cross-sectional study in Ang Mo Kio housing estate.  Pet ownership was determined by face-to-face interviews using the question: “How many pets do you currently keep at home?” and asthma was studied by asking, “Do you currently wheeze more than once a month?”.  The results of the study were tabulated as follows:

Table. Relationship between pet ownership and asthma

	
	Odds ratio of asthma (95%CI)
	P for trend

	Number of pets
0

1

2

3 or more
	1.00

1.45 (1.12, 1.97)

2.84 (1.93, 3.59)

3.67 (1.59, 4.80)
	0.03


a. Describe the possible biases in this study (30)

1. Only people in AMK housing estate were selected.  HDB residents may be less likely to keep pets due to restrictions by HDB.  This creates a selection bias.

2. The definition of “wheezing” is not clear.  Some people may wheeze e.g. elderly with COPD but not have asthma.  Wheezing once a month does not equate to asthma.

3. Some people may not report the presence of a pet that is not allowed by HDB.

4. Analysis bias: odds ratio was used in this study.  However, odds ratio is an approximation of relative risk that becomes less accurate when a disease is more common.  Since asthma affects 5% of Singaporean adults and 20% of children, the odds ratio may not be an accurate measure of relative risk.

b. Explain all the results found in the above table. (30)

Odds ratio measures the odds of exposure in diseased to odds of exposure in non-diseased.  Here, all odds ratios are more than 1, with lower limit of CI also > 1( indicating that there is a positive correlation between wheezing once a month (and not necessarily asthma as stated in the table) and no of pets in the home.  The 95% CI indicates that there is a 95% chance that the true OR lies in that interval.  
↑ trend of odds ratio of wheezing once a month with ↑ no of pets: statistically significant p for trend indicates trend is not due to random error.  ↑ no of pets ↑ no of people who wheeze once a month.  This shows a dose-response relationship between no of pets and prevalence of wheeze.
c. The relationship between pet ownership and asthma may also be examined in a cohort study.  Outline how you would design this cohort study. (40)

A cohort study is a projective study.  

1. Literature review to find out results from previous studies, possible biases and confounders and how to eliminate these.  

2. Selection of sampling frame: include private housing residents as far as possible to ↓ bias from restriction of pets in HDB flats.  

3. Face to face interview of AMK residents in sample: To find out the number of pets owned by the residents of AMK housing estate, how long they have had these pets, previous personal and family history of asthma and other atopies.

4. Follow these residents up for 10 years to see if they develop asthma with two-yearly interviews regarding presence of wheeze and its frequency.

3. In a prevalence survey, a random sample of 1000 subjects were selected.  Out of 900 respondents, there were 70 undiagnosed hypertensives.  Of these undiagnosed hypertensives, 50% were overweight compared to 15% overweight among those without hypertension.  This difference was statistically significant.  The investigators concluded from the study that obese subjects need to be screened for hypertension.

Comment on the investigators’ conclusion, giving reasons.

	
	Hypertensive
	Non-hypertensive
	Total

	Overweight
	35 (50%)
	125 (15%) 
	160 

	Not overweight
	35 (50%)
	705 (85%)
	740 

	Total
	70 (100%)
	830 (100%)
	


To conclude that obese subjects need to be screened for hypertension, obesity (or being overweight, although technically there is a difference between the 2 definitions) should be a high risk factor for hypertension.  

Odds ratio= (35/35) / (125/705) = 5.64

We can conclude that obesity is likely to be a risk factor for hypertension.  We need to further find the 95% CI for this OR to show that the lower limit is above 1 and the OR is statistically significant.

Thus obesity is a risk factor for hypertension and screening should be done in this high risk group.  

However, the limitations of this study include:

1. This is a cross-sectional study, thus we cannot determine if obesity pre-dated hypertension or hypertension pre-dated obesity.  One way to minimize this temporal bias is to assess number of years of obesity and number of years of hypertension.
2. Non-response bias of the 100 subjects who did not respond: they may have different prevalences of obesity and hypertension, although 90% is a very good response rate.
3. Although randomization was done to minimize the effect of confounders such as age and gender, the data should still be analysed for confounding either by stratification by age or multivariate analysis to further assess the presence of confounders.
These may cause a spurious relationship between obesity and hypertension.  Thus further studies can be done to confirm that obesity is a risk factor for hypertension before implementing a screening program for hypertension in the obese.  Also, other risk factors should be considered, e.g. age when considering if screening for hypertension should be done.  Currently, the Check Your Health Program implemented by HPB screens all residents above 50 years old.

