UNIVERSITY OF COPENHAGEN

Long-term exposure to air pollution and diabetes
risk in Danish Nurse Cohort study

Anne Busch Hansen?, Line Ravnskjeer?, Steffen Loftc, Klaus
Kaae Andersenb, Elvira Braunerd, Rikke Baastrupe, Claire Yao?,
Matthias Ketzelf, Thomas Beckerf, Ole Hertelf, Zorana
Jovanovic Andersen?

aCentre for Epidemiology and Screening, Department of Public Health, University of Copenhagen,
Copenhagen, Denmark; ®Danish for Cancer Research Centre, Danish Cancer Society, Copenhagen,
Denmark; “Department of Public Health, University of Copenhagen, Copenhagen, Denmark;
dResearch Centre for Prevention and Health, Capitol Region of Denmark, Rigshospitalet - Glostrup,
University of Copenhagen, Glostrup, Denmark; ¢National Institute of Public Health, University of

Southern Denmark, Copenhagen, Denmark; fDepartment of Environmental Science, Aarhus
University, Roskilde, Denmark.

Presented by: Anne B. Hansen
Master student of Public Health Science (BSc)

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
Slide 1




UNIVERSITY OF COPENHAGEN Air pollution & diabetes

Qutline

e Aim
e Data
e Results

e Conclusion

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
Slide 2




UNIVERSITY OF COPENHAGEN Air pollution & diabetes

WHAT IS

DIABETES ’

&

_ your body needs
insulin to fransform
glucose into energy

/ (/

-~ &

“‘
when the pancreas
do‘:gﬁ-'{ g}g e otin doesnt producepenough insulin
it is TYPE 1 DIABETES [or the insulin cannot be processed)
IS itis TYPE 2 DIABETES
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Aim

e Air pollution > diabetes
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NO,
NO,
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Biological mechanism

Inflammation in visceral &
brown adipose tissue

Mice exposed to fine particles
Insulin resistance
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Danish Nurse Cohort

Data

1993 enrolled 1999 enrolled

28,731
nurses

Exclusion criteria
Self reported diabetes

Diabetes in register
between1995 - 1999

25,502

Publishied by Oxford University Press on behalf of the International Epidemiological Association International Journal of Epidenriology 2012:41:1241-1247
© The Author 2011; all rights reserved. Advance Access publication 18 March 2011 dai: 10.109%ije/d yr042

Missing addresses &

COMORTPROFLE _ covariates information
Cohort Profile: The Danish nurse cohort

Yrsa A Hundrup,'* Mette K Simonsen,2 Torben Jorgensen® and Erik B Obel®

24174
nurses
included
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2The Finsen Centre, Rigshospitalet, Blegdamsvej, Copenhagen @, Denmark
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How did the cohort come about? In 1993, a questionnaire was mailed 10 23170
From the 1970s to the mid-1990s, ~20-30% of Danish female Danish nurses >44 years of age. Followed by

be 55 and 65 s of ced h two reminders, a total of 19898 (86%) nurses replied
wormen between an Y??h of age u-:vc lornmnc with a completed questionnaire. The cohort was rein-
ronlarement therany ( HRTY < Ir wac nrimarily 1icad - S o oo T o
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Danish Diabetes Register

All the participants were merged with diabetes status from the
Danish Diabetes Register.

We categorized the cohort members as diabetic if they fulfilled
either of the following criteria:

1) was hospitalized with diabetes as discharge
diagnosis (ICD-10 code E10-14, DH36.0, DO24) in the
National Patient Register

2) used chiropody as a diabetic patient

3) made a second purchase of insulin or oral anti-
diabetic drugs within 6 months, registered in Danish
National Prescription Registry.

N
T 2 d . b t Scandinavian Journal of Public Health, 2011; 39(Suppl 7): 58-61
DESCRIPTION OF DANISH REGISTERS -

The National Diabetes Register

BENDIX CARSTENSEN'Z, JETTE KOLDING KRISTENSEN?, MORTEN MUNK
MARCUSSEN? & KNUT BORCH-JOHNSEN®

! Steno Diabetes Genter, Gentofte, Denmark, >Department of Biostatistics, University of Copenhagen, Copenhagen, Denmark,
*Department of General Medical Practice, Aarhus University, Aarhus, Denmark, *National Board of Health, Copenhagen,

3rd Science for the environment conference, Aarhus, D{  Dewmark and *Rescarch Genter for Quality in Healih Care, Institute of Public Health, University of Southern Denmark,
Sllde 8 Odense, Denmark
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Method - analyses

Cox Proportional hazards regression model with age as underlying time,
adjusted for:

Model 1: Adjusted for age

Model 2: Adjusted for age, calendar time, smoking status, smoked gram
of tobacco, level of physical activity, consumed gram of alcohol per week,
avoidance of fatty meat, eat fruit or vegetables, employment status and
marital status.

Model 3: Model 2 + hypertension, MI (myocardial infarct)

Model 4: Model 3 + BMI

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
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Method - Air Pollution exposure

AirGIS dispersion model, sum of:

1) regional background, 2) urban background, &
3) street level contribution

Input for AirGIS model
o Street/building geometry
o Street network and traffic data
. Meteorology

* Address point
— Road centre line

3 Building
Traffic counts, em/'ss)on factorsaor awertsiuna
GIS Maps building height, density, speed, types, variation
street width, open sector patterns over time
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Method - Air Pollution exposure

AirGIS collected annual concentration, in a 5 year time
window, since 1990 to 2013, at each address for each

participants.
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Results

Follow-up from: 1995 or 1999 until 2013

Mean follow up time: 15.3 years, 370,367 person-years
Incident diabetes cases: 3 new cases per 1,000 person-years
Baseline mean age: 54.0

The nurses who developed diabetes:

thigher BMI, smoked more, consumed more fat and had higher
rate of hypertension and MI at baseline

lhad lower physical activity level, less fruit and vegetables
intake, consumed less alcohol

Total Diabetes Non diabetic
N = 24,174 N=1,137 N=23,037
Exposure measures, baseline values
PM, ¢ (Hg/m3), mean(SD) 18.1 (2.8) 18.7 (2.8) 18.1 (2.8)
PM,, (Mg/m?3), mean(SD) 21.7 (2.9) 22.3 (2.9) 21.7 (2.9)
NO, (ng/m3), mean(SD) 12.5(7.9) 13.4 (8.7) 12.5(7.9)
NO, (HMg/m3), mean(SD) 18.4 (22.7) 19.9 (23.2)/ 18.3 (22.6)

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
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Results - cont.

Air pollution & diabetes

e Main results of estimated risk of diabetes from pollutants

e Increase per unit

AAdjusted for age at entry
b Included covariates in Model 12 + calendar time, smoking status, smoked gram of tobacco, level of physical activity,

consumed gram of alcohol per week, avoidance of fatty meat, eat fruit or vegetables, employment status and marital status.

Model 12 Model 2P Model 3¢

HR (95% CI) HR (95% CI) HR (95% CI)

I 31 1.14(1.04-1.24) 1.11(1.02-1.22) 1.11 (1.01-1.22)
X 28 1.08(1.00-1.16) 1.06 (0.99-1.14) 1.06 (0.99-1.14)
M 75 1.06(1.00-1.12) 1.03(0.97-1.10) 1.03 (0.97-1.10)
Il 102 1.02(0.99-1.05) 1.01 (0.98-1.04) 1.01 (0.98-1.04)
(PM,; | 10 1.50(1.13-2.00) 1.41 (1.06-1.88) 1.39 (1.04-1.86)
(PM,, | 10 1.32(1.02-1.72) 1.24 (0.95-1.62) 1.24 (0.95-1.62)

¢ Included covariates in Model 2° + hypertension, MI (myocardial infarct)
d Included covariates in Model 3¢ + body mass index.

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
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Model 44

HR (95% CI)

1.11 (1.02-1.22)

1.06 (0.98-1.14)
1.05 (0.99-1.12)
1.01 (0.98-1.05)

1.41 (1.05-1.88)
1.22 (0.93-1.59)
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Results - cont.

Air pollution & diabetes

Table - Modification of associations® between diabetes incidence and PM, ¢ per interquartile range

by baseline characteristics and co-morbid conditions among 24,174 participants in Danish Nurse

cohort.

o IETTEILTI Covariate level n
Never 358
Previous 455
Current 324
Underweight (BMI < 25) 13
Normal 470
Overweight (25 < BMI < 30) 433
Obese (BMI = 30) 221
Yes 19
No 1,118

Hypertensio BGS 313
No 824

Urbanity Urban 197
Rural 446

Provincial

IR

2.7
3.5
2.8
1.5
1.7
5.3
12.4
9.3
3.0
7.5
2.5
3.5
2.9

HR (95%CI)

1.24 (1.09-1.42)
1.19 (1.03-1.36)
0.97 (0.86-1.10)
0.86 (0.43-1.75)
1.08 (0.96-1.22)
1.09 (0.96-1.24)
1.25 (1.06-1.47)
1.32 (0.86-2.02)
1.11 (1.01-1.21)
1.15 (1.00-1.33)
1.10 (0.99-1.21)
1.10 (0.92-1.31)
1.16 (1.01-1.33)
1.02 (0.88-1.18)

0.37

0.43

0.55

0.33

aFully adjusted for age, calendar time, smoking status, smoked gram of tobacco, level of physical
activity, consumed gram of alcohol per week, avoidance of fatty meat, eat fruit or
vegetables, hypertension, MI (myocardial infarct), employment status, marital status

and BMI (body mass index).
bFrom likelihood ratio test for interaction.
IR, incidence; HR, hazard ratio; CI, confidence interval
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Strengths and Limitations

Strengths
e Big cohort, well defined covariate information
e Diabetes register, objective measure of incidence
e High response rate with high accuracy in answers

Limitations
e Misclassification in modeled concentrations since these
are only proxies of personal exposure
e Missing information on indoor exposures (gas cooking,
passive tobacco smoke, air conditioning
ventilation habits ), air pollution at work, commuting
habits & personal activity patterns

e Type 2 diabetes status
e Family history of diabetes unknown

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
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Conclusion

Air pollution & diabetes

Epidemicology/ Health Services Researc h

Diabetes Incidence and Long-Term
Exposvure to Air Pollution

STEFFEN LOFT, DMsSC ®

.« Armae THoNNELAND, Dvsc’
= . PHDT K OWVERVAD, PHD T
STEEN 5. JENSEN, FHD METTE SEORENSEN, PHD "
Marmin HviDBERG, BS™

7.5 ug/m3 NO, increases the risk of diabetes with 5%
insignificantly (1.05; 0.99-1.12)

Hazard ratio in fully adjusted model, incl. HP, MI & BMI
LG - | e o ke HR = 1.04 (1.01-1.07) NO, per 4.9 ug/m?

Long-term exposure to air pollution increases risk of
diabetes, fine particles are most relevant

3.1 ug/m3 PM, c increases the risk of diabetes with 11%

significantly

3rd Science for the environment conference, Aarhus, Denmark 1st October 2015
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