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Two Broad Types of
Epidemiology

DESCRIPTIVE EPIDEMIOLOGY ANALYTIC EPIDEMIOLOGY

Examining the distribution of a Testing a specific hypothesis
disease in a population, and about the relationship of a
observing the basic features of its disease to a putative cause,
distribution in terms of time, by conducting an

place, and person. epidemiologic study that
relates the exposure of

Typical study design: Interest to the disease of
Interest.

community health survey

(approximate synonyms - Cross- _ _
sectional study, descriptive Typical study designs: cohort,
study) case-control




The Basic Triad Of
Descriptive Epidemiology

THE THREE ESSENTIAL CHARACTERISTICS

OF DISEASE WE LOOK FOR IN DESCRIPTIVE
EPIDEMIOLOGY:

TIME
PLACE
PERSON




Descriptive Epidemiology Is A
Necessary Antecedent Of

Analytic Epidemiology

To undertake an analytic
epidemiologic study you must first:

Know where to look
Know what to control for

Be able to formulate hypotheses
compatible with laboratory
evidence




A COMMON ERROR
IN EPIDEMIOLOGY IS MOVING TO
ANALYTIC EPIDEMIOLOGY
WITHOUT HAVING
A SOLID BASE IN THE

DESCRIPTIVE EPIDEMIOLOGY
OF THE CONDITION.




Prevalence of type 1 diabetes in childhood
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Source: Diabetes Atlas second edition, © International Diabetes Federation, 2003



Countries with over 10,000
estimated prevalent cases

Country

Estimated cases (D00)

India

USA

Brazil

Bangladesh

UK

Russian Federation

Egypt
Germany

88.8
49.2
23.8
14.3
13.7
12.4
11.8
10.1




DIABETES REGISTRIES —
MAIN ISSUES

¥CASE definition
¥POPULATION denominator
¥COMPLETENESS of the ascertainment

¥CONSISTENCY over time
¥STATISTICAL ANALYSIS of the data




DIABETES INCIDENCE
REGISTRIES — MAIN ISSUES

¥ CASE definition

¥changes over time

¥effect of other diseases
¥POPULATION denominator

¥dynamic populations

¥population stratification/ethnicity
¥COMPLETENESS of the ascertainment

¥capture-recapture estimation
¥CONSISTENCY over time

¥ changes in political and health care systems
¥STATISTICAL ANALYSIS of the data

¥age standardization

¥meta-analysis to compare




WHO
Diabetes Mondiale
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WHO Multinational Project for Childhood Diabetes
DiaMond




Diabetes Mondiale - DiaMond

Establishment of Population Based Registries for 1990-99

¥ Diagnosed as TIDM

¥ On Insulin at first Hospital discharge
¥ Diagnosed between 1/1/90 and 31/12/99
¥ Age at onset 0-14

¥ Member of a defined community



WHO DiaMond project —

first 5 years
¥ 33718 cases of TIDM

¥ 443 499 882 person years
¥ 106 centers have provided data
¥ 189 centers listed

¥ 71 countries

¥ 100 Centers included in the first

publication
(Diabetes Care, 2000; 23: 1516-1526.



Incidence of Type 1 diabetes mellitus in Europe (per 100,000 /year),
- high incidence populations, 1990-1994.
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Incidence of Type 1 diabetes mellitus in Europe
(per 100,000/ year), low incidence populations, 1990-1994
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Incidence of Type 1 diabetes mellitus in South America
(per 100,000/ year), 1990-1994
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Incidence of Type 1 diabetes mellitus in North America, in
Central America and West Indies (per 100,000/year), 1990-4
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Incidence of Type 1 diabetes mellitus in Asia (per 100,000/year), 1990-4
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Incidence of Type 1 diabetes mellitus in Oceania, Africa,
and Near East (per 100,000/year), 1990-1994.
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DiaMond 1995-1999
Incidence of Type 1 diabetes mellitus /100,000/year
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DiaMond 1995-1999

dence of Type 1 diabetes
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Diftferent methods for summarizing the evidence

Typel

Type 11

Type 111

Qualitative summary, the narrative review article

Quantitative summary of published data
(usually called meta-analysis)

Re-analysis of individual data from primary studies.
This is sometimes called meta-analysis,

but in epidemiology the term ’pooled analysis’

is more often used.

Prospectively planned, pooled analysis of

several studies, where pooling is already a part

of the protocol.

Data collection procedures, definition of variables,
questions and hypotheses are standardized

for the individual studies.




Main reasons for conducting
a meta-analysis or a review

1. To assess qualitatively whether a factor has to be
considered as a risk factor.

2. To provide more precise effect estimates and increased
statistical power and to analyse dose-response relations.

3. To investigate the heterogeneity between different
studies.

4. To generalize results of single studies.
S. To investigate rare exposures and interactions.

6. To investigate risks associated with rare diseases.




The trend in the incidence of Type 1 diabetes in Finnish
children aged 14 or under

60.0

50.0

40.0

30.0

20.0

10.0

O-O I I I I I I I
1963 1968 1973 1978 1983 1988 1993 1998

Year

Tuomilehto et a. Diabetologia 1999; 42: 655-660.




INCIDENCE TRENDS FOR CHILDHOOD-ONSET

TYPE 1 DIABETES - EUROPE

Incidence /100,000/year
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Variation and trends in incidence in childhoc
diabetes In Europ@ancer 2000;355:873-6

EURODIAB ACE Study group findings 1989-94:
16,362 cases from 44 centres in 29 countries
Population of children covered : 28 million
Annual Increase (pooled data) : 3.4% (95% ci 2.5-4.4%)

Age specific increases (pooled data):

0 -4 vyears 6.3% (4.1 - 8.5%)
5 -9 vyears 3.1% (1.5 - 4.8%)
10-14 vyears 2.4% (1.0 - 3.8%)



INCIDENCE TRENDS FOR CHILDHOOD-ONSET
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TYPE 1 DIABETES - OUTSIDE EUROPE

Incidence /100,000/year
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Type 1 Diabetes Incidence in the World

¥ Mean incidence during 1990-1999

PMales 7.8 /100 000
P Females 7.4 /100 000
PM/F-ratio 1.06

¥ Trend:

PDAnincrease ~3%/ year



The trend in the incidence of Type 1 diabetes in Finnish
children aged 14 or under
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Age-specific incidence of Type 1 diabetes in
Finnish children aged 1-14 years from 1965 to 1999.
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How To Estimate The
Penetrance of T1DM
Susceptibility Genes ?

¥ Parents of IDDM patients
¥ Siblings of IDDM patients
¥ Twin pairs with IDDM



Type 1 diabetes In siblings of
probands with Type 1 diabetes

¥ 5126 probands (brst diabetic child in the family

with T1D diagnosed < 18 years
during 1965 D1979.

¥647 siblings (6.4% ) of diagnosed with
by 2001

¥Average duration of diabetes

¥26,6 + 4,7 yearsamong probands

¥1/,4 + 8,6 yearsamong siblings

1D



Type 1 diabetes in siblings of 5126
probands with Type 1 diabetes

Number of Number of cases
siblings with T1D
Sex of the sibling
Male 5,202 367 (7.1%)
Female 4,966 280 (5.6%)
Family size
1 child (682 families) -
2 children (1,606 families) 1,606 106 (6.6%)
3 children (1,230 families) 2,460 168 (6.8%)
4 children (678 families) 2,034 133 (6.5%)
I'5 children (772 families) 4,068 240 (5.9%)

Total (4,968 families) 10,168 647 (6.4%)



Risk of diabetes in siblings of diabetic
children by proband's age at diagnosis
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The effect of selected predictor variables on the age at
diagnosis of Type 1 diabetes in siblings of Type 1 diabetes
cases

Predictor Parameter estimate Standard error  p-value

Sex of index 0.86 0.66 0.19
case

Age at 0.39 0.07 0.0001
diagnosis of
Index case

Number of
siblings
Closest sibling
by date of birth

Sex
concordance




Number of concordant and discordant twin pairs for Type 1
diabetes: Finnish Young Twin Cohort (N=26,000) -
Born 1968-1986; Follow-up until the end 1998

Gender Zygosity Concordant Discordant
pairs pairs

Male MZ 7 20
pairs Y4 2 46

Female MZ 5 12
pairs DZ 44

Opposite Y4 85
sexed pairs

All
pairs




Concordance for Type 1 diabetes
In FiInnish Young Twin Cohort

Concordance for MZ twins DZ twins
Type 1 diabetes

Probandwise (P+) 42.9 % 7.4 %

Pairwise (P») 27.3 % 3.8 %




Results from fitting threshold models to Type
1 diabetes data in the Finnish Young Twin

Cohort
COMPONENTS OF VARIANCE GOODNESS OF FIT

MODEL A C D E 2 df p-value AIC

ACE 0.877 0.00 - 0.123 483 3 0.18 -1.67
AE 0.877 - - 0.123 483 4 0.30 -3.17
0.79 - 0.09 0.12 4.75 0.19 -1.25

CE - 0.60 - 0.40 30.77 0.000 228

A, additive genetic effects;

C, shared (family) environmental effects;

D, due to dominance;

E, unshared environmental effects.

The best fitting model is generally one with the lowest AlC-value.




