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Dear Editor,

We recently read the article entitled “The association between
restless legs syndrome and premotor symptoms of Parkinson's disease”
by Iwaki and colleagues [1], published in The Journal of the Neurological
Sciences (2018; 394: 41–44). We congratulate the authors for this im-
pressive research, and at the same time offer some further considera-
tions.
The authors noted that 30–60% of individuals suffering from the

restless legs syndrome (RLS) are self-limiting in 2–10 years of follow-up,
and that olfactory loss is a relatively late symptom of the prodromal
stage of PD. While epidemiologic and clinical studies are often at the
mercy of their data, the authors provided no information on how long
the participants had RLS. These individuals may have had RLS before
2002, but from this study, we have no way of knowing the exposure
history, as this information was left-censored. More importantly, the
authors did not mention potential causes of RLS. These unmeasured
factors may serve as risk factors for PD or pre-motor symptoms of PD. In
that case, the participants' demographic characteristics that the authors
adjusted for in their models did not provide a complete etiological
picture of PD or outcomes that precede PD. It may be that the apparent
association that the authors observed could be completely due to con-
founding induced by unmeasured covariates.
The selection of participants was also a concern. We understand that

there could be some challenges in measuring the probable REM sleep
behavior disorder (pRBD) outcome, and we can see how the authors
wanted to do a complete case analysis that looks at multiple outcomes
simultaneously from the same set of individuals. However, the exclu-
sion of 5478 eligible participants was based on the following eligibility
criteria: “If he reported being told by his sleep partner that he acted out
his dreams while sleeping at least three times in the past.”. This appears
to have systematically excluded single men, potentially compromising
representativeness. The consequence of this exclusion was unnecessary
loss of information for the analysis of RLS-constipation and RLS-olfac-
tory function relationships because many were excluded from the study
even though they responded to questions concerning the latter two
outcomes.
There is also ample potential for information bias in this study. In

order for the proxy outcome to be reliable, the pre-motor PD symptom

has to have a strong association with PD, which remains unspecified in
the current study. For example, the sensitivity of self-reported con-
stipation may have decreased because of the patients' inability to recall
past events, leading to outcome misclassification. Self-reported out-
comes were used in the analysis without any indication of reliability
other than pointing out that the questionnaires were “well-validated”.
For the statistical analysis, the authors used a regression model for

the pRBD and constipation outcomes, taking a step-wise model selec-
tion approach to see whether demographic and lifestyle characteristics
serve as confounders for the relationship between RLS and the out-
comes. These covariates were only measured in 2002, but they might
have changed over time. The lack of participant characteristics mea-
sured at a later date (to account for those with different exposure values
between 2002 and 2008) did not allow for sensitivity analysis; hence,
the robustness of the model results remains unknown. In terms of model
specification, the log-binomial model with a log-link would have been
more appropriate compared to the logistic regression model, since the
former provides an adjusted risk ratio (RR) [2], which is more scien-
tifically intuitive than an odds ratio (OR) [3]. Moreover, the outcomes
themselves were not particularly rare in this study (3868 cases of
constipation and 1926 cases of pRBD). While the OR may suffice in
cases of hypothesis generation or simple prediction, the concern with
the OR is that it can be dramatically further from the null than the
corresponding RR when the outcome is not rare [4,5]. That is, the ad-
justed RR is substantially smaller than the results presented in Table 2.
Hence, the conclusion about the degree of association between RLS and
the premotor PD symptoms is somewhat misleading in magnitude [4].
As for the stepwise approach, indeed, very few previous studies

looked at the relationship between RLS and the pre-motor symptoms of
PD. From a hypothesis generating perspective, we can understand why
the authors used this method, but it suffers from potentially biased
regression coefficients because the model selection algorithm may lead
to adjusting for the wrong covariates [6]. By unnecessarily controlling
for non-confounders based on p-values and AIC/BIC scores, one could
introduce bias in the estimate of the main coefficient(s) of interest [7].
Moreover, step-wise regression is generally based on methods that were
intended to test pre-specified hypotheses, and a scientific approach to
causal inference and model selection requires reliance not only on
statistical significance but also on clinical relevance and plausibility
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[8]. From the authors' statistical approach, it remains unclear whether
the study was primarily intended to be predictive or explanatory [9].
There remains ambiguity, therefore, as to whether the model helped to
identify either the population at elevated disease risk or the causal
factors that may be targets of intervention, a distinction that is essential
for valid interpretation and informing action.
While the associations in this study are not clinically relevant, we

agree with the authors that the results may open up the possibility of
future research. But clinical discrimination would have to show a much
higher association in order to be useful in practice [10]. Nonetheless,
we remain optimistic that the use of a data set from another comparable
study, such as the Nurses' Health Study, to validate the results could
enhance the study findings. If the authors could find effect modification
or consistency across relevant characteristics and covariates, they may
be able to address questions that are more scientifically meaningful to
the clinical community.
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