
Abstract 

Background: Lutein (L) and zeaxanthin (Z) are dietary carotenoids that are selectively taken up 

into the macula of the eye (macular pigment density, MPD) where they are believed to function 

as antioxidants and blue light filters. A variety of scientific evidence supports a role for L and Z 

in visual and cognitive health. Given that MPD, which can be easily measured non-invasively, 

may be considered to be a long term measure of L/Z, understanding factors that relate to this 

measure is important.   

Objective: To assess: 1) seasonal variations and day length affects on MPD after consideration 

of other factors that may affect MPD (dietary L and Z, serum L/Z, body mass index (BMI; 

kg/m2), and blood lipid levels); 2) seasonal differences in the relationships among measures of 

L/Z status (diet, serum, MPD) and; 3) variability among the measures of L/Z status. 

Methods: Subjects (n=162) were adults from the Boston, MA area. Dietary L/Z was assessed 

using a questionnaire containing the major sources of these carotenoids. Serum L/Z was 

measured using standard lipid extractions and high performance liquid chromatography. MPD 

was assessed using heterochromatic flicker photometry. All statistical analyses were completed 

using SAS 9.3. 

Results: There were no seasonal differences measured for MPD. Similarly, there were no 

seasonal differences for L/Z intake or serum concentrations. However, the relationship between 

diet and serum L/Z was positively and significantly related in the spring and summer and the 

relationship between serum L/Z and MPD was significant in the fall and winter. The variability 

of the data was greatest for L/Z intake and least for MPD.  

Conclusions: For studies that evaluate a role for L and Z in visual and cognitive health the time 

of the year in which studies are conducted may not be a concern for the study design. MPD is the 

best measure for long term L/Z intake status, whereas serum L/Z may be a good proxy for MPD 

during certain times of the year.  

 


