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Prevalence - Incidence
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Prevalence (point-prevalence)
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒

Incidence (incidence proportion, cumulative incidence)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝒏𝒆𝒘 𝒄𝒂𝒔𝒆𝒔 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑖𝑛𝑔 𝑖𝑛 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑖𝑚𝑒

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒 𝒂𝒕 𝒓𝒊𝒔𝒌 𝑎𝑡 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙

• Usually in %, if small use /1000(capita), etc.

• Usually in %-ban, if small use/1000(capita), etc.
• !! We have to give the time interval of obsevation! 

– but this is not the unit!



Prevalence - Incidence
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Prevalence (point-prevalence)
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒

Incidence (incidence proportion, cumulative incidence)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝒏𝒆𝒘 𝒄𝒂𝒔𝒆𝒔 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑖𝑛𝑔 𝑖𝑛 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑖𝑚𝑒

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒 𝒂𝒕 𝒓𝒊𝒔𝒌 𝑎𝑡 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙

• Usually in %, if small use /1000(capita), etc.

• Usually in %-ban, if small use/1000(capita), etc.
• !! We have to give the time interval of obsevation! 

– but this is not the unit!



Prevalence - Incidence
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Prevalence Incidence

• Shows a „snapshot”

• Probability of „being ill”
• What burden does the disease 

have at the moment?

• It can be estimated from a cross-
sectional examination

• Limited when studying cause-
and-effect 

• It shows the “evolution” of a 
disease

• Probability of “getting sick”
• You can measure the effect of 

risk factors (can be interpreted 
as risk)

• It cannot be estimated from a 
cross-sectional examination

• It is better to study cause-and-
effect

• The time interval is important! 
1% in 1 year is different from 1% 
in 20 years 



Prevalence-Incidence
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Prevalence (at 1st July)

Incidence (annual)

Is it possible? HOW?
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Lake of the Epidemiologist
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Incidence Rate
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𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝒏𝒆𝒘 𝒄𝒂𝒔𝒆𝒔 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑖𝑛𝑔 𝑖𝑛 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑖𝑚𝑒

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒 𝑎𝑡 𝑟𝑖𝑠𝑘 ∗ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡𝑖𝑚𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙(𝑠)

Problematic situation: we could not observe all subject at full length
of the observation time interval
• Solution: using time at risk per subject



Incidence Rate
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𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝒏𝒆𝒘 𝒄𝒂𝒔𝒆𝒔 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑖𝑛𝑔 𝑖𝑛 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑖𝑚𝑒

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒 𝑎𝑡 𝑟𝑖𝑠𝑘 ∗ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡𝑖𝑚𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙(𝑠)

• We should use Incidence Rate (IR) if subject could leave or join to
the observed population

5 cases / 45 person-years
= 0,111 cases / person-years
=11,1 cases / 100 person-years

IR= 11,1 / 100 person-years



Risk - Odds
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• In epidemiology, we talk about risks and risk factors
• Prevalence and incidence are risks
• Odds is often used (see previous lectures)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑜𝑛 − 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠

Prevalence odds

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑛𝑜𝑛 − 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

Incidence odds

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑐𝑎𝑠𝑒𝑠 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑖𝑛𝑔 𝑖𝑛 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑝𝑒𝑟𝑖𝑜𝑑 𝑜𝑓 𝑡𝑖𝑚𝑒

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒 𝑎𝑡 𝑟𝑖𝑠𝑘 𝑎𝑡 𝒆𝒏𝒅 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑠𝑖𝑐𝑘 𝑖𝑛 𝑎 𝑡𝑖𝑚𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (…𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔)

1 − 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑠𝑖𝑐𝑘 𝑖𝑛 𝑎 𝑡𝑖𝑚𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (…𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔)



Relative Measures
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• Risk ratios and odds ratios are in common use based on
a presence/absence of a risk factor (both for prevalence, incidences)

𝑅𝑅 =
𝑅𝑖𝑠𝑘 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑟𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟

𝑅𝑖𝑠𝑘 𝑎𝑡 𝑡ℎ𝑒 𝑎𝑏𝑠𝑒𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑟𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟
(PR(R), IR(R) or (RR), IRR)

𝑂𝑅 =
𝑂𝑑𝑑𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑟𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟

𝑂𝑑𝑑𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑎𝑏𝑠𝑒𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑟𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟

• In epidemiology, we talk about risks and risk factors
• Prevalence and incidence are risks
• Odds is often used (see previous lectures)

• We could calculate risk and odds differences too (RD, OD) 

(PRR, IR (RR), IRR)

o Relative measures (as ratios)

o Absolute measures (as differences)



Which one – RR or OR?
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Deceased Survived

Case 25 75

Control 50 50

• What is the risk ratio of death (case versus control group)?
• What is the risk ratio of survive?
• What are the odds ratios?



Which one – RR or OR?
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Deceased Survived

Case 25 75

Control 50 50

𝑅𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑 =
𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑎𝑠𝑒

𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

25
25 + 75

50
50 + 50

=
1

2

𝑅𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑 =
𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑎𝑠𝑒

𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

75
25 + 75

50
50 + 50

=
3

2

𝑂𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑 =
𝑂𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑎𝑠𝑒

𝑂𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

25
75
50
50

=
1

3

𝑂𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑 =
𝑂𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑎𝑠𝑒

𝑂𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

75
25
50
50

=
3

1



Which one – RR or OR?
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Deceased Survived

Case 25 75

Control 50 50

𝑅𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑 =
𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑎𝑠𝑒

𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

25
25 + 75

50
50 + 50

=
1

2

𝑅𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑 =
𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑎𝑠𝑒

𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

75
25 + 75

50
50 + 50

=
3

2

𝑂𝑅𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑 =
𝑂𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑎𝑠𝑒

𝑂𝑑𝑒𝑐𝑒𝑎𝑠𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

25
75
50
50

=
1

3

𝑂𝑅𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑 =
𝑂𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑎𝑠𝑒

𝑂𝑠𝑢𝑟𝑣𝑖𝑣𝑒𝑑|𝑐𝑜𝑛𝑡𝑟𝑜𝑙
=

75
25
50
50

=
3

1

• Non symmetric
• Easier to interpret

(ratio of probabilities)
• [better for some calculation]

• Symmetric (benefit?)
• Harder to interpret

(ratio of odds)
• [better for some calculation]

o If deceased/disease is rare, 
OR~RR



Relative measures – meaning?
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• Mammography reduces the risk of breast cancer by 25%.
TRUE / FALSE ?: 250 fewer than 1,000 women die of breast cancer 



Relative measures – meaning?

16/30

• Mammography reduces the risk of breast cancer by 25%.
TRUE / FALSE ?: 250 fewer than 1,000 women die of breast cancer 



Absolute or relative measures?
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You have a 10% chance of dying without treatment. 
Which medication are you prefer?

o Drug A: reduces the previous risk by 80%
o Drug B: save 8 by treating 100 people
o It doesn't matter
o I don't know 



Absolute or relative measures?
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You have a 10% chance of dying without treatment. 
Which medication are you prefer?

o Drug A: reduces the previous risk by 80%
o Drug B: save 8 by treating 100 people
o It doesn't matter
o I don't know 



Absolute or relative measures?
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 50% more people came to the lecture today than last week!
 Of course, today 2 and last week 1 out of 300
o It doesn't matter
o I don't know 

Usually: 
• In research, when comparing “different things”: use a relative measure
• For patient, physician (clinical status): use an absolute measure



More diagnostic tests / symptoms
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ROC Curves
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• WHAT IS IMPORTANT! What is the aim? 
according to the aim use sensitivity, specificity maximum

• Using AUC, YUDEN-index could be misleading

Comparing tests (for the same illness)?

Se
n

si
ti

vi
ty

1 - specificity
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Human Thinking vs, Statistics…?
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Our patient's mother turned out to have hereditary breast cancer. 
At this situation, such breast cancer is found in the descendants
with a 3% probability (prevalence). 
We perform an MRI scan on our patient, which has a sensitivity of 
93% and a specificity of 90% for this disease. 
The test gives a "positive" result. 

What do you think, what is the probability of braest cancer in our patient?

O      a.   < 25%
O      b.  25–50%
O      c.   50–75%
O      d.   > 75%
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Human Thinking vs, Statistics…?

23/30

2. We estimated the probability of the tumor to 20% based on 
the patient's symptoms before the test (history, other tests).
If we get a “positive” result based on the MR image now, how 
much is the probability of the tumor? (93% sensitivity and 
90% specificity) 

What do you think, what is the probability in this case?

O      a.   < 25%
O      b.  25–50%
O      c.   50–75%
O      d.   > 75%
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A Sequence of Multiple Symptoms, Tests

Example based on Pelkowski et al.
Celiac disease
Prevalence: 1%

if diabetic person: 5%
if a relative (parents, siblings) has celiac disease: 10%

Symptom or test Sensitivity (%) Specificity (%)

Flatulance 76 43

Weight loss 49 57

Loss of appetite 20 81

Diarrhea 71 21

Nausea 20 74

Abdominal pain 37 30

IgA test 96 94
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A Sequence of Multiple Symptoms, Tests
Prevalence: 1%

if diabetic person: 5%
if a relative (parents, siblings) has celiac disease: 10%

Symptom or test Sensitivity (%) Specificity (%)

Flatulance 76 43

Weight loss 49 57

Loss of appetite 20 81

Diarrhea 71 21

Nausea 20 74

Abdominal pain 37 30

IgA test 96 94

• What is the odds for celiac disase for a patient with
diabetes, flatulance and diarrhea?

• How the odds cahanges if no abdominal pain?
• And if the IgA test is positive?
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LR Ratios

LR ratios gives
how much the +/- diagnostic test result increases the odds.

How to calculate the final (poterior) probability or odds based on a
new test or symptom?
Using Likelihood-ratios

Knowing the prevalence of the disease (Opre):
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LR Ratios

Using 2 tests and both are positive:

Using 2 tests and one is positive, other one is negative:
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LR Ratios

Symptom or test Sensitivity (%) Specificity (%) LR+ LR-

Flatulance 76 43 1,33 0,56

Weight loss 49 57 1,14 0,89

Loss of appetite 20 81 1,05 0,99

Diarrhea 71 21 0,90 1,38

Nausea 20 74 0,77 1,08

Abdominal pain 37 30 0,53 2,10

IgA test 96 94 16 0,04

What is the odds for celiac disase for a patient with diabetes, 
flatulance and diarrhea?

5%

95%
× 1,33 × 0.9 = 0.063
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LR Ratios – Example Calculations

• See other calculations on the practice


