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Dear editor
By a prospective observational cohort study, Ren et al.1 assessed the effect of 
preoperative anxiety on postoperative delirium (POD) in elderly patients under-
going elective orthopedic surgery. By multivariate logistic regression analysis, they 
showed that preoperative Mini Mental State Examination score and anxiety were 
independently associated with the development of POD. Although the valuable 
study has been actualized, there are several methodological issues in this article on 
which we wish to invite the authors to comment.

First, in statistical analyses, the authors described that the logistic regression 
models were used to assess the influence of different variables on outcomes. The 
variables with a P<0.05 in the univariate analysis were included in the multivariate 
model to control confounding factors. Furthermore, the variance inflation factors 
were applied to examine possible collinearity among covariate variables. However, 
the readers were not provided the results of univariate analysis and collinearity 
analyses among covariate variables by variance inflation factors. We noted that all 
variables with a P<0.05 in the initial bivariate analyses for demographics, clinical 
and surgical data between patients with and without POD in tables 1 and 2 of the 
Ren et al. article were entered into the multivariate model for statistical adjustment. 
This process of modeling may be questionable. Generally speaking, after the initial 
bivariate analyses of demographics and perioperative data between patients with 
and without a POD, the variables with statistical significance, defined as P<0.05, 
should be entered into the univariate model to examine multicollinearity among 
candidate covariate variables. Then, the covariate variables with large P values 
(P<0.2) in the univariate analyses are included in the multivariate model using POD 
as the dependent outcome variable for adjustment to identify the independent 
factors of POD, with their P values, adjusted odds ratios and 95% confidence 
intervals.2 As this study did not use the univariate analyses to examine multi-
collinearity among candidate covariate variables obtained in the initial bivariate 
analyses and did not report the results of collinearity analyses among covariate 
variables by variance inflation factors, we are concerned that their results of multi-
variate logistic regression analyses would have been biased.

Second, the development of POD actually is the result of complex interactions 
among many perioperative predisposing and precipitating factors.3 As POD was 
assessed for 5 days following surgery in this study, an important limitation of study 
design was that most postoperative factors associated with an increased risk of POD 
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were not taken into account when assessing the association 
of preoperative anxiety with POD by the multivariate 
analysis. Other than ICU admission described in this 
study, available evidence indicates that early postoperative 
complications and adverse events, such as pneumonia, 
acute kidney injury, prolonged hospitalization, sleep depri-
vation and disorders, and immobilizing events, are signifi-
cant risk factors for POD in elderly surgical patients.4–6 

Thus, we argue that not taking postoperative complications 
and adverse events associated with an increased risk of 
POD into the model for adjustment would have distorted 
the inferences of the multivariate analysis in this study.

Finally, patient-controlled intravenous analgesia was 
used as a postoperative outcome variable. As application 
proportion of patient-controlled intravenous analgesia was 
not significantly different between patients with and with-
out POD, this variable was not included in the multivariate 
model. In fact, the authors should describe whether post-
operative pain level was comparable between patients with 
and without POD, as inadequate postoperative pain control 
has been identified as an independent risk factor for POD.7
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