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ABSTRACT 

Purpose: To determine whether measures of intraocular pressure (IOP) variation are 
independently associated with the risk of developing open-angle glaucoma (OAG). 

Design: A population-based, longitudinal study. 

Methods: 3,666 Latinos free of OAG at the baseline of the Los Angeles Latino Eye Study were 
followed up four years later. Maximum IOP, standard deviation (SD) of IOP, range of IOP and 
mean IOP were derived from six readings obtained at the two visits. OAG diagnosis at each visit 
was based on the consensus of experts who had access to all clinical examination data from 
that visit. Multivariate logistic regression was performed.  

Results: Maximum, SD, and range of IOP were all associated with risk of developing OAG, 
even after adjustment for mean IOP. Maximum IOP provided the best fit to the data and other 
IOP measures were not associated with OAG risk in the model that had included maximum IOP. 
The effect of IOP variation varied by the level of IOP. Among participants with higher IOPs (≥15 
mmHg), only higher levels of maximum IOP were associated with a higher OAG risk (P<0.05), 
while SD and range of IOP were not associated with OAG risk. Among participants with lower 
IOPs (<15 mmHg), higher levels of maximum, SD, and range of IOP were all associated with a 
higher risk of developing OAG (Ps<0.05). Mean IOP was associated with OAG risk only in 
participants with higher IOPs and not in those with lower IOPs. Results were similar when 
participants were stratified as <18 and ≥18 mmHg.   

Conclusions: IOP variation was an independent risk factor for OAG. Maximum IOP was the 
most consistent IOP measure for predicting OAG risk across the entire spectrum of IOPs, 
possibly by capturing the effect of IOP variation among persons with relative lower IOPs as well 
mean IOP effects in those with higher IOPs. 
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