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More acidic dietary acid-base load is associated with 
reduced calcaneal broadband ultrasound attenuation in 
women but not in men: results from the EPIC-Norfolk 
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Background: Dietary patterns that promote mild metabolic acidosis may have a negative 

effect on bone density.  

Objective: We investigated the relation between a measure of dietary acid-base load, 

potential renal acid load (PRAL), and calcaneal broadband ultrasound attenuation (BUA) 

after adjustment for confounders and also compared the results with different estimates 

of acid-base load.  

Design: A cross-sectional study was conducted in 14 563 men and women aged 42–82 y 

living in Norfolk, United Kingdom, in which measures of calcaneal BUA and dietary PRAL 

were estimated by using the European Prospective Investigation into Cancer and 

Nutrition Norfolk (EPIC-Norfolk) food-frequency questionnaire.  

Results: A more acidic dietary intake (high PRAL) was significantly associated with lower calcaneal BUA in women but 

not in men; there was a difference of 2% in BUA between the highest and lowest quintiles of PRAL, independent of 

age, body mass index, smoking habit, physical activity, diagnosed osteoporosis, and history of fracture, and (in 

women) hormone replacement therapy. No relation was observed between history of fracture or incident fracture and 

PRAL. Those with the greatest PRAL had higher intakes of meat, fish, eggs, and cereal and cereal products and lower 

intakes of fruit and vegetables, tea, and coffee.  

Conclusion: PRAL was inversely associated with bone ultrasound measures in women, but the magnitude of the 

association was relatively small compared with other known risk factors. Further longitudinal studies are required to 

establish whether, in the long term, these small effects are important in overall fracture risk in populations.  
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