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As suggested by Yueh et al,1 it is important to present factors 
such as dosage, frequency and treatment adherence, which may 
make confounded dose–response effects. However, as explained 
at length in the limitation section,2 the UK Biobank did not 
gather detailed information on the dosage, forms or duration 
of glucosamine use to perform further analyses on the dose rela-
tionship of glucosamine with the mortality, like Simon et al.3 
And the data collection on dietary supplements intake was not 
conducted in clinical settings in order to promote more truthful 
reporting. Further studies are necessary to better clarify the 
dose- relationship of glucosamine use with the mortality.

Yueh et al1 mentioned that some residual confounders would 
have to be strongly related to HRs of mortality, such as stress, 
air pollution, and nutrition status. According to the published 
literature,4–6 a total of 27 confounders, the most important 
risk factors for mortality, were included in our fully adjusted 
models, among which depression status reflects stress, as well as 
Townsend Deprivation Index, body mass index and the use of 
various drugs reflect nutritional status to some extent. Actually, 
we also evaluated the impact of air pollution, including nitrogen 
oxides and particulate matter, on the relationship between 
glucosamine and mortality, and found that the results did not 
vary substantially. Due to the hard limit on word count of the 
manuscript required by the journal, the content for the impact 
of air pollution on results was not included in the manuscript.

Obviously, with the current observational study design, the 
possibility of residual confounding due to imprecise measure-
ments or unknown factors cannot be excluded for all findings 
in our study, despite our careful adjustment of all measured 
confounders.2 Negative controls may be an effective tool for 
detecting confounding and bias in observational studies.7 Future 
studies with negative control design are necessary to improve 
causal inference, as the Yueh et al suggested.1

In regard to the question of the bias of confounding by healthy 
lifestyle, we acknowledged that regular glucosamine use may be a 
marker for a healthy lifestyle, as the results of our study showed, 
compared with non- users, glucosamine users were more likely to 
be current non- smokers and more physically active.2 However, 
it is difficult to disentangle the effects of a healthy lifestyle from 
the use of glucosamine in an observational study, although the 
potential confounders were carefully adjusted in our analyses. 
We also clarified this issue in the limitations of the manuscript.4

Finally, glucosamine is also used to treat patients with arthritis, 
which might lead to underestimation of the protective effect of 
glucosamine due to the poor prognoses of arthritic patients. 
Therefore, we have included arthritis in the fully adjusted models 

in our study. In addition, we conducted additional subgroup 
analysis to assess potential modification effect by modelling the 
cross- product term of arthritis (yes or no) with glucosamine use 
in the fully adjusted model, and found that the associations of 
glucosamine use with all- cause and cause- specific mortality were 
not significantly modified by arthritis.
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