PAPER IIB PRACTICE QUESTIONS

TIME ALLOWED = 18 MINUTES PER QUESTION
Candidates should answer all parts of this question 

Style, clear grammatical English and legibility will be taken into consideration by the Examiners.  Answers should be written in a form appropriate to the audience specified in the question.  Weighting of marks for each part of the question is shown in parenthesis.
1. In a breast screening programme, 10 394 women were screened between 2003 and 2005. Of those screened, 152 women were considered to need biopsy; 18 of these biopsies were judged at histology to be true breast cancer. A review of registry data in 2006 showed that 8 women from this population who had screened negative developed breast cancer. 

a. Estimate the sensitivity and specificity of this screening programme. (2 marks)

b. What is the risk of breast cancer among women who screen positive? (1 mark)

c. In three sentences, explain for mothers the meaning of a positive screening test. (3 marks)

d. What assumptions have you made in answering (a)? (3 marks)

e. What is the positive predictive value of the screening test? (1 mark)

2. In a research study, 47 out of the 59 mothers of babies who died of sudden infant death syndrome (SIDS) had smoked during pregnancy, compared to 12 out of 87 mothers of a matched comparison group of infants who did not die of SIDS. 

a. Calculate the odds ratio for the mother of a SIDS case, compared to a control mother, to be a smoker during pregnancy. (1 mark)

b. By calculating an appropriate statistical test, judge whether the difference in smoking habit between case mothers and control mothers is statistically significant at the 5% level. (4 marks)

c. What other factors might account for the greater risk to babies of mothers who smoked? (3 marks)

d. What statistical techniques would be appropriate to separate the effect of smoking from other possible causes of SIDS? (2 marks)

3. A trial of influenza prevention allocated nurses at random to wear standard surgical masks or the more expensive N95 mask. Of the 225 nurses who wore a surgical mask, 50 developed influenza; in the group assigned to wear an N95 mask, 48 out of 221 developed influenza. 

a. Calculate the proportion of nurses in each group who developed influenza. (1 mark)

b. By calculating a 95% confidence interval for the difference in proportions, estimate the maximum likely benefit of the N95 mask. (4 marks)

Providing standard surgical masks for all nurses during an influenza epidemic costs £1 per nurse and the N95 mask costs £3 per nurse. Hospital managers are prepared to pay £500 to prevent a case of influenza in a nurse. 

c. On the basis of your answer to question (b), does the evidence justify a policy of purchasing N95 masks for a hospital with 5000 nurses? (3 marks)

d. Does your answer to question (c) depend on whether it is an epidemic year or not for influenza? (2 marks)

4. ’Menu labelling’ is the practice of indicating the calorie content of items on a restaurant menu. A study in Los Angeles, California showed that in fast food restaurants, 10% of customers say their food choice is affected by labelling, and on average they choose meals with 100 fewer calories. In California, 958million meals are served each year in fast food restaurants; and population surveys showed that between 1997 and 2005, the annual weight increase in the Los Angeles population was 3.5million kilograms. In average adults, 3500 calories equates to an extra 500gm of body weight.

a. What proportion of the weight gain in Los Angeles could have been averted by menu labelling? (3 marks)

b. What assumptions have you made in calculating the answer to question (a)? (4 marks) 

c. How would you carry out a sensitivity analysis on your answer to question (a)? (3 marks)?

5. A quadri-valent vaccine has been developed against human papilloma virus (HPV) types 6, 11, 16, and 18. In a randomised trial, four of 1615 girls who received a full course of vaccine as per the trial protocol developed HPV infection with types 6, 11, 16 or 18, compared to 41 of 1607 girls who did not receive the vaccine as per protocol. The same data were analysed by group assignment, i.e. according to whether or not each girl was intended to receive the vaccine. On the basis 108 of 1886 girls assigned to the vaccine group became infected compared to 115 of 1883 assigned to the ‘no vaccine’ group. 

a. Calculate per-protocol vaccine efficacy. (2 marks)

b. Calculate vaccine efficacy on the basis of intention to treat. (2 marks)

c. How many girls have to be vaccinated to prevent one HPV infection? (2 marks)

d. Write no more than four sentences explaining why intention to treat analyses are more relevant than per-protocol analyses for decisions on national vaccination policies. (4 marks)

Second batch
TIME ALLOWED = 18 MINUTES PER QUESTION
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Style, clear grammatical English and legibility will be taken into consideration by the Examiners.  Answers should be written in a form appropriate to the audience specified in the question.  Weighting of marks for each part of the question is shown in parenthesis.
1. Following a wedding reception at a hotel, 32 of the 48 guests who ate cucumber salad reported being ill afterwards, and 5 of the 18 guests who did not eat cucumber reported illness. 

a. Analyse these results using a chi-squared test. (5 marks)

b. Comment on the relationship between eating cucumber salad and falling ill. (3 marks)

c. Give two other possible reasons why illness was more common among people who ate the cucumber salad. (2 marks)

2.  In a randomised trial of a new treatment for severe respiratory distress, survival times in days for each patient are as follows: 

Treatment group: 1, 3, 4, 5, 8, 22, 35, 51, 65, 90. 

Comparison group: 3, 15, 19, 21, 28, 32, 35, 40.   

In the comparison group, two patients were transferred to other hospitals and lost to follow up on day 8 and day 12 respectively. 

a. Plot a survival curve for each group. (5 marks)

b. Using this graph, estimate the median survival in each group. (2 marks)

c. Explain why this data could not have been analysed with a Cox proportional hazards model. (3 marks)

3. Concern is raised about an apparently large number of deaths in the surgical units of a small specialist hospital. There were 15 deaths among 911 patients operated. The hospital responds that because it is a specialist hospital the unit’s casemix is unusually complex. The unit’s mix of patients is as follows:  

	
	Number of cases

	Complex major
	33

	Complex
	56

	Major
	93

	Intermediate
	168

	Minor
	561


Mortality rates following these operations in a large national dataset are as follows: 

	
	Mortality (%)

	Complex major
	11

	Complex
	5

	Major
	2

	Intermediate
	0.6

	Minor
	0.01


a. Calculate the hospital standardised mortality ratio. (4 marks)

b. Estimate a 95% confidence limit on this ratio. (4 marks)

c. List 3 reasons why this hospital’s surgical unit might have a high mortality rate. (2 marks)

4. You are asked to assess the benefit of a programme intended to reduce infant mortality in a locality. The programme was introduced in 2002. The table shows the number of infant deaths in the locality each year for the period 1997 – 2007. 

	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2007
	2005
	2006
	2007

	23
	21
	18
	27
	29
	23
	20
	15
	22
	19
	16


a. Calculate a three year moving average of the data. (6 marks)

b. Write two sentences of comment on the trend in infant mortality. (2 marks)

c. What formal statistical analysis would be appropriate for this data set? (2 marks)

5. A local GP has analysed data from his diabetic register. He has 136 diabetic patients. Mean blood glucose in this dataset is 8.6 mmol / litre, with a standard deviation of 0.8. 

a. Calculate a 95% confidence interval for mean blood glucose. (6 marks)

b. The GP has set himself a target for blood glucose control among his patients of 7 mmol/l. Comment on whether or not he has achieved his target. (2 marks)

c.  Explain why glycosylated haemoglobin is a better measure of control than mean blood glucose. (2 marks)

END OF PAPER

DATA - INTERPRETATION

1. The table below shows data on stroke mortality in Japan in 1980, 1995 and 2005. The data show the number of deaths, and age standardised death rates, directly age-standardised to the World Standard Population. Deaths were coded to ICD9 (1980 – 94) or ICD10 (1995 – 2005). The codes used were ICD9 430-438 and ICD10 I60-I69. 

	
	Number of deaths
	
	
	ASRs
	
	

	Men
	1980
	1995
	2005
	
	1980
	1995
	2005

	All stroke
	81,650
	69,587
	63,657
	
	129.8
	64.9
	41.2

	Subarachnoid haemorrhage
	3,633
	5,477
	5,689
	
	5.6
	5.9
	5.0

	Intracerebral haemorrhage
	27,149
	17,367
	18,281
	
	42.8
	17.3
	13.2

	Cerebral infarction
	27,975
	42,724
	39,009
	
	44.7
	38.2
	21.9

	Other stroke
	22,893
	4,019
	1,678
	
	36.7
	3.5
	1.1

	Women
	
	
	
	
	
	
	

	All stroke
	80,667
	76,965
	69,190
	
	90.6
	41.6
	24.0

	Subarachnoid haemorrhage
	4,433
	8,947
	9,194
	
	5.8
	6.7
	5.0

	Intracerebral haemorrhage
	23,643
	15,550
	15,081
	
	28.0
	9.5
	6.2

	Cerebral infarction
	27,983
	46,707
	42,955
	
	30.4
	22.5
	12.0

	Other stroke
	24,608
	5,761
	1,960
	
	26.4
	2.9
	0.8

	
	
	
	
	
	
	
	

	Premature mortality due to stroke and trend in stroke mortality in Japan (1980 - 2005)
	
	

	doi:10.1093/eurpub/ckq165
	
	
	
	
	
	
	


a. Comment on the data

b. Give three possible explanations for your findings. 

2. The table below presents data on mortality in 17 305 Finnish patients diagnosed as having Type 1 diabetes in Finland between 1970 and 1989 who were below the age of 30 years at diagnosis. The patients were followed up to the end of 2007. Patients were grouped according to age at diagnosis into early onset (diagnosed aged 0 – 14 years) and late onset (diagnosed aged 15 – 29 years). There were 10 492 patient in the early onset cohort and 6814 in the late onset cohort. 

	Deaths per 10 000 person years
	
	
	
	

	
	1970-4
	1975-4
	1980-4
	1985-9

	Early onset cohort (0-14 years)
	
	
	
	

	All acute diabetic complications
	3.6
	4.8
	3.7
	5.0

	Non-alcohol related acute diabetic complications
	2.1
	3.1
	3.1
	4.1

	Any chronic diabetic complication
	10.0
	6.8
	4.3
	2.2

	Suicides
	3.6
	4.1
	3.1
	1.3

	Alcohol/drug related deaths
	7.1
	6.1
	4.3
	3.4

	All deaths
	24.2
	21.8
	17.7
	12.8

	Late onset cohort (15 - 29 years)
	
	
	
	

	All acute diabetic complications
	1.9
	5.3
	5.6
	6.4

	Non-alcohol related acute diabetic complications
	0.5
	1.3
	2.3
	5.0

	Any chronic diabetic complication
	13.0
	12.9
	15.4
	10.5

	Suicides
	0.9
	1.3
	1.9
	5.0

	Alcohol/drug related deaths
	6.0
	6.7
	9.8
	15.5

	All deaths
	22.7
	29.8
	32.7
	40.1

	
	
	
	
	


BMJ doi 10.1136/bmj.d5364
a. Comment on the data. 

b. Give three possible explanations for your findings. 

3. In an outbreak of Salmonella typhimurium, food histories were taken from 65 patients and from 174 controls. Results are shown in the table. 

	
	Case patients (n=65)
	Controls (n=174)
	Odds ratio (95% CI)

	Chicken products
	18/52
	23/161
	4.6 (1.7-14.7)

	Peanut butter
	43/63
	80/168
	2.5 (1.3-5.3)

	Aplle sauce
	15/58
	32/170
	1.9 (0.8-4.2)

	Pizza
	20/55
	47/172
	1.6 (0.7 - 3.7)

	Potato chips
	22/58
	81/167
	0.7 (0.3- 1.1)

	Peanuts
	11./61
	63/166
	0.3 (0.1-0.7)


NEJM 2011;365:601-610
a. Comment on the data.

b. Suggest three possible explanations for your findings. 
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