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Fine Dust and Dementia: Is Ambient Air Pollution Associated with

Cognitive Health?

Seol-Heui Han, MD, PhD

Department of Neurology, Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, Korea

Air pollution is a growing global health concern estimated to contribute to as many as 4.2 million premature deaths

worldwide per year. So it poses the greatest environmental risk to human health. A strong and rapidly expanding body of

evidence links ambient air pollution to respiratory and cardiovascular conditions that eventually may also affect cognition in

the elderly. Among various ambient air pollutants, particulate matter (PM) has been implicated as a chronic source of

neuroinflammation and reactive oxygen species that produce neuropathology resulting in neurodevelopmental disorders

and neurodegenerative disease. The current review will briefly discuss the clinical features and underlying mechanism of PM

induced cognitive dysfunction, more specifically, dementia.
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Figure 1. Size of particulate patter. Adapted from reference 64. PM;
particulate matter.
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Table. Air pollution and noncommunicable disease (modified from reference 13)

Brain Stroke, dementia, Parkinson’s disease, autism spectrum disorder, attention deficit hyperactivity disorder
Eye Conjunctivitis, dry eye disease, blepharitis, cataracts

Heart Ischemic heart disease, hypertension, congestive heart failure, arrhythmias

Lung Chronic obstructive pulmonary disease asthma, lung cancer, chronic laryngitis, acute and chronic bronchitis
Liver Hepatic steatosis, hepatocellular carcinoma

Blood Leukemia, intravascular coagulation, anemia, sickle cell pain crises

Fat Metabolic syndrome, obesity

Pancreas Type I and II diabetes

Gastrointestinal

Gastric cancer, colorectal cancer, inflammatory bowel disease, Crohn's disease, appendicitis, gut dysbiosis

Urogenital Bladder cancer, kidney cancer, prostate hyperplasia

Joints Rheumatic diseases

Bone Osteoporosis, fractures

Nose Allergic rhinitis

Skin Atopic skin disease, skin aging, urticaria, dermographism, seborrhea, acne
General Premature birth, low birth weight, sudden infant death syndrome
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Figure 2. Possible routes of entry by which particulate matter leads to
neurotoxicity and cognitive decline or dementia. PM; particulate
matter, BBB; blood brain barrier.
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