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Pilot Study – Diabetes Task
Visualising chance: Learning probability through modeling
A new housing development has been built in your neighbourhood. In order to service the needs of this new community, a new health clinic has opened. As part of the health clinic’s enrolment procedure, new patients are required to undergo health check-ups which include, among other things, a series of blood tests. One such test is designed to measure the amount of glucose in an individual’s blood. This measurement is recorded after the individual fasts (abstains from eating) for a prescribed period of time. Fasting blood glucose levels in excess of 6.5mmol/L are deemed to be indicative of diabetes. This threshold of 6.5mmol/L works most of the time with about 94% of people who have diabetes being correctly classified as diabetics and about 98% of those not having diabetes being correctly classified as non-diabetics.
The prevalence of diabetes in the NZ population is about 7%1 (i.e. approximately 7% of the NZ population are estimated to have diabetes).
Distribution of blood glucose for undiagnosed diabetics
Distribution of blood glucose for healthy people
94% of untreated diabetics test positive (specificity)
98% of healthy people test negative (sensitivity)

[bookmark: _GoBack]*Graph above taken from Pfannkuch, Seber, & Wild, 2002.
Question 1: As part of enrolment in this health clinic, an individual has a fasting blood test. He/she is told that his/her blood glucose level is higher than 6.5mmol/L. What are the chances that he/she has diabetes?
Intuitive answer:  

a) How might the prevalence of diabetes in the NZ population be estimated?

b) Out of 100 individuals, how many could be expected to have diabetes?

c) Out of 100 individuals with diabetes, approximately how many will have a fasting blood glucose level of less than 6.5mmol/L?

d) Out of 100 individuals without diabetes, approximately how many will have a fasting blood glucose level of more than 6.5mmol/L?

e) If we changed the threshold value from 6.5mmol/L to 7mmol/L
i. how would this affect the percentage of correctly classified diabetics? 		Increase / Stay the same / Decrease
ii. how would it affect the percentage of correctly classified non-diabetics?
  	Increase / Stay the same / Decrease
iii. What would be the implications of this change?

f) If we changed the threshold value from 6.5mmol/L to 5mmol/L 
i. how would this affect the percentage of incorrectly classified diabetics? 		Increase / Stay the same / Decrease
ii. how would it affect the percentage of incorrectly classified diabetics?
  	Increase / Stay the same / Decrease 
iii. What would be the implications of this change?

g) Who would constitute members of the sample space?

h) Do I have enough information to answer Question 1? If not, can I find the necessary information, or make certain assumptions?

i) Is there any superfluous information?

j) What pieces of information do I need in order to model this problem?
I need to know: 	the reliability of the test for diabetics		Yes / No				the reliability of the test for non-diabetics	Yes / No
			the prevalence of diabetes in the population	Yes / No
Now use the software tool to answer Question 1.
Reflect on what the model has demonstrated.
How does this compare with your initial answer to Question 1?



Question 2: As part of his enrolment in this health clinic, a male aged between 65 and 74 has a fasting blood test. He is told that his blood glucose level is higher than 6.5mmol/L. What are the chances that he has diabetes?
Intuitive answer:  

Use the software tool to answer Question 2.
Reflect on what the model has demonstrated.
How does this compare with your initial answer to Question 2?
Question 3: As part of his enrolment in this health clinic, a person of Pacific ethnicity and aged over 75 has a fasting blood test. He/she is told that his/her blood glucose level is higher than 6.5mmol/L. What are the chances that he/she has diabetes?

Intuitive answer:  

Use the software tool to answer Question 3.
Reflect on what the model has demonstrated.
How does this compare with your initial answer to Question 3?
Question 4:  Suppose the threshold for diagnosing a person with diabetes is changed to 6mmol/L. Someone from the general population (no further information available) is told that his/her blood glucose level is higher than 6mmol/L. What are the chances that he/she has diabetes?
Intuitive answer:  

Use the software tool to answer Question 4.
Reflect on what the model has demonstrated.
How does this compare with your initial answer to Question 4?





Question 5:  The Ministry of Health has a fixed amount of financial resources for a new diabetes treatment initiative and needs to decide how to allocate funds in order to optimize the treatment of New Zealanders. Part of this optimization process requires information on the expected number of people with diabetes enrolling in a particular health clinic.
A health clinic for approximately 10,000 patients is situated in Mangere-Otahuhu. Suppose that everyone enrolled in the health clinic has a blood test for diabetes.
· Estimate the number of people enrolled in this health clinic that test positive for diabetes.
· Estimate the number of people enrolled in this health clinic that are diabetic but test negative.
Intuitive answer:  

Use the software tool to answer Question 5.
Reflect on what the model has demonstrated.
How does this compare with your initial answer to Question 5?
Question 6:  Repeat Question 5 where a health clinic for approximately 10,000 patients is situated in Devonport-Takapuna. 






The app used for the Eye Colour Task will be made available on the CensusAtSchool website in due course.
Note that you require   [image: ] on your computer to run this app.
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1Data from Prevalence of diagnosed and undiagnosed diabetes and prediabetes in New Zealand: findings from the 2008/09 Adult Nutrition Survey – published in NZMJ, 1 March 2013
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Sex Age groups Diagnosed Diabetes’ Undiagnosed Diabetes” Total Diabetes”

(vears) % (95% CI) % (95% CI) % (95% CI)
All 1524 0.07 (0,0.1) 0.1 0.1 (0,04)
25-34 0.8 (0, 1.6) 13 24 (0.7.4.1)
3544 1.9 (0.9,2.9) 2.1 48 (2.6,6.9)
45-54 4.0 (2.1,5.9) 1.9 6.0 (3.2,8.7)
55-64 11.0 (7.2, 14.7) 29 13.4 9.3,174)
65-74 12.8 9.2, 16.4) 1.8 . 147 (10,9, 18.6)
75+ 154 (11.6,19.2) 4.6 (28, 6.4) 213 (17.0,25.6)
Total 4.9 (4.1,5.8) 1.8 (13,23 7.0 (6.0,8.0)
Men 15-24 0.1 (0,0.2) 0.2 (0,0.5) 0.3 (0,0.7)
25-34 0.1 L5 (0,3.6) 1.8 (0,3.9)
3544 2.0 22 (0,4.6) 5.0 (1.4,8.6)
45-54 4.6 27 (0,5.6) 7.1 (25,11.8)
55-64 152 35 (0.5, 6.6) 17.7 (10.2,25.3)
65-74 16.4 (10.4,22.3) 1.9 05.3.3) 18.7 (12.4,25.1)
75+ 19.4 (12.5,26.3) 4.8 (2.1,7.5) 254 (18.2,32.6)
Total 6.0 (4.5.7.5) 2.1 (1.2,3.0) 83 (6.4, 10.1)
Women 15-24 = = -
25-34 15 (0,3.0) L1 3.0 (0.3,5.7)
3544 1.8 (0.5,3.2) 20 4.6
45-54 34 (1.3,5.6) 11 48
55-64 73 (3.7.11.0) 24 9.8
65-74 9.6 (5.5.13.6) 17 11
75+ 12.0 (8.6, 15.5) 44 17.6 (13.0,22.2)
Total 4.0 (3.1,4.8) L5 5.8 (4.7.7.0)

¥ Total number completing the survey = 4721 ¥ Total number providing a sample for blood analysi " Insufficient data to calculate rate.
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Ethnic Age groups Diagnosed Diabetes’ Undiagnosed’ Diabetes” Total Diabetes
Group (years) %0 (95% CI) % (95% CI) %0 (95% CI)
All 15-24 0.04 (0,0.1) 0.1 (0,0.3) 0.1 (0,0.4)

25-44 1.4 (0.7,2.1) 1.7 (0.8,2.6) 37 (2.3.5.0)
45-64 7.0 (5.0,9.0) 23 (1.2,3.5) 92 (6.8, 11.6)
65-74 12.8 (9.2,16.4) 1.8 (0.8,2.8) 147 (10.9, 18.6)
75+ 15.4 (11.6,19.2) 4.6 (28,6.4) 21.3 (17.0, 25.6)
Total 4.9 (4.1,5.8) 1.8 (1.3,23) 7.0 (6.0,8.0)

Maori 15-24 - - -
25-44 23 (0.8,3.9) 23 (0.8,3.8) 55 (2.8.8.2)
45-64 16.4 (10.6,22.1) 44 (1.6,7.1) 20.8 (13.7,27.9)
65-74 28.8 (15.0, 42.6) 1.1 0,3.2) 347 (18.3,51.0)
75+ 36.5 (15.6,57.5) - 40.1 (15.3,64.9)
Total 7.0 (5.2,8.9) 22 (1.2,3.1) 9.8 (7.4.122)

Pacific 15-24 - - -
25-44 4.5 (2.3,6.7) 6.0 (1.8,10.3) 10.7 (3.7.15.7)
45-64 18.0 (11.9,24.2) 12.7 (5.7,19.7) 329 (21.7,44.2)
65-74 27.6 (13.4,41.9) 10.7 (0,22.4) 342 (16.6, 51.8)
75+ 39.0 (6.3,71.7) B 55.8 (14.6,96.9)
Total 8.1 (6.0,10.3) 6.4 (3.8,9.1) 15.4 (11.5,19.4)

NZEO 15-24 0.05 (0,0.1) 0.1 (0,0.3) 0.2 (0,0.5)
25-44 1.0 (0.2, 1.8) 1.3 0.2,24) 28 (1.2,44)
45-64 55 (3.3,7.7) 1.7 (0.5,2.9) 6.9 (4.3.9.4)
65-74 11.6 (7.9,15.3) 1.6 (0.5,2.6) 132 9.2,17.2)
75+ 145 (10.6, 18.4) 4.8 (29.6.7) 20.3 (15.9,24.6)
Total 4.5 (3.5.54) 1.5 0.9.2.1) 6.1 (5.0.7.3)

+ Total number completing the survey = 4721

% Total number providing a sample for blood analysis = 3348; * Insufficient data to calculate the rate.




image4.png
Table 3: Ethnicity by Local Board, Level 1(2006)

European  Maorl Pasifka  Asian MELAA  Other Not Total
Elsewhe
re
Included

No % No % No

AlbertEden 50433 5 5505 6 7,238

8
Devonport- 36,726 7 2634 5 78 T 5220
‘Takapuna 2

Frankiin 42447 7 6,939

1426 52,653
3210 58575

Great
Barrier
Henderson- 50,160 14670 17,334 5,405 1545 2 6843
Masse:
Hibiscus 64,350 s 4308 5 1242 2 5970 7 78919 1 1053
and Bays 1
Kaipatiki 46584 6 6738 O 4470 6 16080 2 1710 2 7041

1
Mangere- 12414 2 10,869 1 36603 5 8961 T 1542 2 5640
Otahuhu 0 7 9
Manurewa 28,554 4 10704 2 20,448 2 10,656 3606 5 531

s

i
0
i
2
i
2
7

6375

Maungakiek 27,033 4 8,910 4,020 3,006
le-Tamaki

Orakel 51,489 7

1
5 32007 2 8814
6 2

Upper 26801 6 2427 6 918 2 0387 2 015 2 4508 1,041 42,060

Harbour 3 2

Waiheke 6102 8 915 285 4 192 3 39 1 792 354 7.797
2

Ranges 4
Waltemata 36,195 6 3,558

T
1
7 1
2 1

Waltakere 31,671 7 4488 1 4287 1 3072 7 435 1 4388 1 2727 45579
0 0
5 11568 2 1023 2 4638 8

5 1

Whau 28803 4 5874 O 11640 1 20480 3 1413 2 3045 6 4,085 60,135
4 8 1

TotalLocal 70020 5 13730 1 17704 1 23427 1 1856 1 10012 8 65907 13050

Boards 9 77 1.8 4 9 9 8 2 21
Note: These data include only those who specified at least one ethnicity (i.e. ot elsewhere included”
responses are excluded from the calculation). Total percentages add up to more than 100% as
people could identify with more than one ethnicity.
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