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Response to comments on the paper “serum uric acid is associated with incident hip fractures in 
women and men” 

Dear editor, 

In a commentary on our previously published findings that elevated 
levels of serum uric acid (SUA) are associated with increased risk of hip 
fracture, Lai et al. [1] argue that many studies have shown a positive 
association of SUA levels with increased bone mineral density (BMD) 
that should therefore confer reduced fracture risk, and that the associ-
ation between SUA and hip fracture risk reported in our study might 
have disappeared upon adjustment for the occurrence of falls. We highly 
appreciate their comments and interest in our work. 

In reply to these comments, we would like to put forth the following 
arguments. First, as also laid out in our paper [2], we acknowledge that 
the relation of SUA with effects on bone is indeed controversial. As 
stated by Lai et al. [1], many studies have demonstrated a positive 
correlation of SUA levels and BMD, but BMD alone does not determine 
fracture risk. For example, elevated uric acid levels, though in associa-
tion with increased total hip BMD, did not significantly affect hip frac-
ture risk in the Osteoporotic Fractures in Men study [3], just as increased 
uric acid that correlated with higher BMD at the femoral neck did not 
translate into reduced hip fracture risk in the Rotterdam Study [4]. It 
might be speculated that one reason for these findings could be an 
adverse effect of SUA on the collagen matrix of bone. Our results of even 
increased hip fracture risk are, however, in line with the investigation by 
Mehta et al. [5], who reported high SUA as a risk factor for hip fractures 
in elderly men. Whatever the underlying cause, we believe that it is not 
confounding due to falls, for the following reasons. First of all, in the 
study by Mehta et al. [5] (p. 441), participants with high vs. normal uric 
acid levels did not differ in terms of history of falls, which shows that the 
former are not more prone to fall than the latter. Furthermore, the fact 
that the vast majority of fractures occur after a fall [6], as addressed by 
Lai et al. [1], indicates that falls are a mediator rather than a confounder 
of hip fracture risk. However, controlling for mediators usually leads to 
over-adjustment, thus covering up real effects on the outcome variable 
and should thus be avoided [7]. If falls were a confounder of the relation 
between serum uric acid and hip fracture risk, fall propensity should 
causally affect both uric acid levels and hip fractures. Drinking alcohol, 
as suggested by Lai et al. [1], is a conceivable risk factor for falls and 
potentially causally underlying both hip fracture risk and increased SUA 
levels. However, alcohol intake did not significantly differ between high 
and normal uric acid groups in the study by Mehta et al. [5]. Besides, any 
other uric acid-related risk factor like dementia would have been ex-
pected to result in a difference in fall history between subjects with 
elevated vs. normal SUA levels in this study in elderly subjects ≥65 years 
[5], which was not the case though. With respect to alcohol 

consumption as a predictor of fall risk and fractures, it has previously 
been shown that alcohol intake is not associated with increased hip 
fracture risk in the elderly [8]. In detail, no effect of alcohol consump-
tion was found in men ≥60 years, and in women ≥60 years, hip fracture 
risk even slightly rose among nondrinkers and those who rarely 
consumed alcohol vs. moderate drinkers, but not in frequent drinkers 
[8]. This is substantiated by our own preliminary and unpublished data 
in a subset of the same study population analyzed in our paper [2] for 
which information on alcohol consumption was available. Neither was 
alcohol intake significantly associated with hip fracture risk, nor did 
adjustment for alcohol consumption modify uric acid-related hip frac-
ture risk (unpublished data). Taken together, compelling evidence in-
dicates that considering falls and adjusting for alcohol intake in our 
study is highly unlikely to have yielded any different results. Never-
theless, like Lai et al. [1], we fully endorse implementation of effective 
fall prevention strategies. 
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