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Combined effects of physical activity and air pollution on diabetes and
cardiovascular disease

Choi Seulggie, Kim Seong Rae

Department of Biomedical Sciences, Seoul National University College of Medicine

Kim Kyae Hyung, Park Sang Min*

Department of Family Medicine, Seoul National University College of Medicine

Kim Geun-Young, Kim Won-Ho*

Division of Cardiovascular Disease Research, Department of Chronic Disease Convergence Research, Korea National Institute of Health, Korea
Disease Control and Prevention Agency (KDCA)

There is scientific evidence that air pollution from particulate matter (PM) is associated with the increase in
cardiopulmonary morbidity and mortality. The main aims of this study were to determine the combined effects of PM and
physical activity and to make recommendations to minimize PM's impact on cardiovascular risk and diabetes. While previous
studies have demonstrated the association of PM with diabetes and cardiovascular disease, there is a relative lack of
evidence on the combined effects of PM and physical activity with subsequent diabetes and cardiovascular disease risk.
Using the area-level PM database along with the Korean National Health Insurance Service database on individual-level
health claims data, we determined the combined effects of PM and physical activity with subsequent diabetes and
cardiovascular disease risk using a large-scale cohort study design. Analysis revealed that participants exposed to low and
high levels of PM had lower risk of diabetes and cardiovascular disease upon increasing physical activity levels.

Based on this study'’s findings, reduced diabetes and cardiovascular disease risk upon physical activity regardless of PM
exposure is expected. However, this study suggested that further study is required to fully explain and support these

findings.

Keywords: Particulate matter, Cardiovascular disease, Diabetes, Physical activity
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Combined effects of air pollution and physical acitivity on diabetes

Cox proportional hazards model

(1) Level of PM10, 2.5
(2) Frequency of moderate
to vigorous PA Diabetes diagnosis

:> * |ICD-10 codes E11-14 and diabetic medication

2009 2010 2011 2012 2013 2014 2015 2016

Follow-up for diabetes events

Excluding patients
with diabetes

Confounders:

-Socioeconomic (age, sex, income---)
-Health Status (FSG, BP, TG, HDL-C, BMI--*)
-Medical Characteristics(CCl, )

Figure 1. A schematic diagram of the study design of the effect of physical activity on diabetes incidence by exposure to
particular matter (PM) among participants aged 58 years and over

Combined effects of air pollution and physical acitivity on cardiovascular disease

Cox proportional hazards model

(1) Level of PM10, 2.5 Follow -up for Cardiovascular disease events

EZ) I.:requen?)yAOf moderate Cardiovascular disease (CVD) diagnosis
0 vigorous + ICD-10 codes 2 or more days of hospitalization

f—l—\ :> - Coronary heart disease: 120-125 due to cardiovascular disease
- Stroke: 16069

2009 2010 2011 2012 2013

Excluding patients
with cardiovascular
disease

Confounders:

-Socioeconomic (age, sex, income-+-)
-Health Status (FSG, BP, TG, HDL-C, BMI-+-)
—Medical Characteristics (CCl, )

Figure 2. A schematic diagram of the study design of the effect of physical activity on the occurrence of cardiovascular
disease by exposure to particular matter (PM) among participants aged 40 years and over
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Figure 3. Combined effect of moderate to vigorous physical activity (MVPA) and (a) PM10 or PM2.5 on diabetes risk (*P { 0.05)
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Figure 4. Risk of cardiovascular disease, coronary artery disease, and stroke combined effect of exposure to particular matter
(PM10) and physical activity in participants aged 40 years and over (*P ¢ 0.05)
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Figure 5. Risk of cardiovascular disease, coronary artery disease, and stroke combined effect of exposure to particular matter
(PM2.5) and physical activity in participants aged 40 years and over (*P ¢ 0.05)
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This manuscript is a summary of the main findings based
on published papers: Kim SR, Choi S, Keum N, Park SM.
Combined Effects of Physical Activity and Air Pollution on
Cardiovascular Disease: A Population—Based Study. J Am
Heart Assoc. 2020;9(11):e013611 & Kim SR, Choi D, Choi S,
et al. Association of combined effects of physical activity
and air pollution with diabetes in older adults. Environ Int,
2020;145:106161.
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