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Methodological Issues in Studying Sex-specific Relationships
of Serum Uric Acid with All-cause Mortality in Adults with
Normal Kidney Function 
To the Editor:
We have read the paper by Kang and colleagues that was published in The
Journal of Rheumatology in March 2017 with great interest1. The authors
proposed to examine the clinical effect of serum uric acid (SUA) levels as
a risk factor for mortality, considering exclusion of kidney function. The
authors concluded that the SUA-mortality relationship differed by sex, so
that lower SUA was independently associated with higher risk of all-cause
mortality in men with normal kidney function. Although the present study
makes a valuable contribution to the area, some methodological points
should be considered.
      First, the authors used the Cox proportional hazard (PH) regression
model to examine the association between the SUA and all-cause mortality,
which is problematic. The main assumption for this regression model is PH
and its results are not valid when the PH assumption is violated. As reported
in their Figure 3, the HR is absolutely different across the SUA values, and
this means that PH assumption is violated. This problem would be clarified
if the PH assumption were tested using the graphical approaches such as
Kaplan–Meier curves and/or statistical methods such as the goodness-of-fit
test and time-dependent covariates. The variants of the Cox model such as
extended or stratified Cox regression model must be used when the afore-
mentioned assumption is violated; otherwise, findings may be misleading2. 
      Second, the authors found that the SUA is not linearly associated with
all-cause mortality. In this situation, typical regression models are not
effective. The full-range associations can be examined more efficiently using
the restricted cubic splines in both univariate and multivariate models3. 
      Finally, scientists usually combine the multiple specific outcomes such
as cause-specific mortality into the 1 combined category such as all-cause
mortality to improve the sample size and power for statistical test.
Homogeneity of direct and strength of associations between the exposure
of interest and multiple specific outcomes, as a vital assumption, must be
established when a combined outcome is used in the study. This assumption

is usually hard to establish; some advanced methods such as hierarchical
regression models are introduced to effectively evaluate the association
between exposure and multiple specific outcomes, even in low sample size
studies. Hence, we suggest that Kang and colleagues use this new regression
model in their present and future investigations4.
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