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Ecological evidence for lower risk of lymphoma with greater exposure to sunlight and higher 
altitude
Introduction: Sunlight exposure may influence vitamin D-related immune modulation and motility of T lymphocytes, 
thereby impacting Hodgkin lymphoma and non-Hodgkin lymphoma (NHL). Altitude may also be associated with these 
cancers through an oxygen-related mechanism or radiation hormesis. 

Methods: An ecological study design was used, with county-level lymphoma, sunlight, altitude, urban residency, poverty, 
smoking, obesity, and physical inactivity data for 16 cancer registries (607 counties) in the contiguous United States, 
2012-2016.

Results: Higher rates of Hodgkin lymphoma and NHL are associated with being male, older and white or black for NHL. 
Tobacco smoking, urban residency, obesity, and physical inactivity are not associated with these cancers. Both increased 
sunlight exposure and higher altitude are independently associated with lower rates of Hodgkin lymphoma and NHL, 
after adjusting for age, sex, and race. The inverse association between sunlight and Hodgkin lymphoma is only in the 
lower altitudes. The inverse association between sunlight and NHL is more pronounced with higher altitude. 

Conclusion: Greater sunlight exposure and higher altitude are independently associated with lower rates of Hodgkin 
lymphoma and NHL. The inverse associations are dependent on altitude, with the relationship only in lower altitudes for 
Hodgkin lymphoma and more pronounced in higher altitude for NHL.
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