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Which to select when evaluating risk factors for permanent stoma, 
COX regression model or logistic regression model?
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We read the study by Li et al. with great interest (1). In this 
retrospective study regarding elderly patients with diverting 
stomas, the authors performed logistic regression to assess 
risk factors for permanent stoma (PS). 

Despite the authors stated that they apply “logistic 
regressions to analyze the univariate and multivariate 
factors for PS”, we observed that hazard ratio (HR) rather 
than odds ratio (OR) was reported to reflect the strength 
of association between independent variables and outcome 
variables. 

In fact, HR and OR are effect estimates for COX 
regression models and logistic regression models 
respectively (2), both of which are widely used multivariate 
analysis methods in biomedical research. Hence, the 
authors should use OR rather than HR in their results 
as they applied logistic regression to analyze their data. 
Although it is only a minor error not affecting the results 
of logistic regression, this may lead to an interesting but 
also important topic of what to select when evaluating risk 
factors for PS-COX regression model or logistic regression 
model?

Although there have been several studies evaluating the 
risk factors for PS, authors of these studies seem to have yet 
reached an agreement regarding which regression model to 
adopt to conduct multivariate analysis. For example, Wang 
et al. performed logistic regression to identify risk factors 
for PS and found preoperative prognostic nutritional index 
independently associated with PS with an OR of 3.23 (3). 
Likewise, Miura et al. (4) utilized logistic regression and 
reported anastomotic leakage as independent predictor of 

PS with an OR of 5.86. In contrast, in the study by den 
Dulk et al. (5), published in Lancet in 2007, the authors 
employ COX regression instead of logistic regression to 
determine risk factors for PS and their results indicated that 
postoperative complications were a limiting factor for stoma 
reversal with an HR of 0.62. Another study by Dinnewitzer 
et al. (6) also applied COX regression and reported that 
anastomotic leakage and coloanal anastomosis were 
significantly associated with PS, with HR values of 6.10, 4.31 
respectively. 

According to previously published literatures, when it 
comes to assessing clinical factors significantly associated 
with PS, logistic regression appears to have been used more 
frequently than COX regression. However, we are inclined 
to consider COX regression model as a more scientific 
approach to identify risk factors for PS. The reasons are as 
follows: 

First of all, COX regression is appropriate in dealing 
with time-to-event outcomes which is concerned with a 
period of follow-up, while logistic regression is suitable to 
an either-or clinical outcome without the need to take into 
the time until the occurrence of the outcome of interest 
(7,8). In our opinion, stoma reversal should be regarded 
as a time-to-event outcome rather than either-or outcome 
since time to stoma reversal also matters. At this point, we 
would give an example as following: Supposedly we conduct 
a study with patients aged 50 or younger, where the PS 
rate is similar to the study by Li et al., then, considering 
the identical PS rate among the two different age groups, 
can we draw the conclusion that age do not impact stoma 
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reversal? Apparently the answer is no. Because in this 
scenario, most patients aged 50 or younger is likely to have 
their stoma closed within 6 months or shorter period after 
initial surgery, while most elderly patients underwent a 
stoma reversal near the end of the first year postoperatively 
and thus we may draw another conclusion that despite 
the two group having identical PS rate, stoma reversal is 
affected by age owing to younger patients tend to have their 
stoma closed significantly earlier than elderly patients. So, 
time to stoma reversal provide us an additionally important 
information than whether a stoma is reversed or not (7). 
In fact, Kaplan-Meier curves were frequently plotted in 
previous studies to assess median time to stoma reversal. 
Second, COX regression could process censored data while 
logistic regression does not allow for censored cases (2). 
It is well known, in clinical researches, there are usually 
incomplete cases due to a loss in follow-up before events of 
interest was observed, and these resulting incomplete data is 
usually referred to as censored data. Although in the study 
by Li et al., PS was defined as “a diverting stoma that failed 
to have a reversal procedure follow-up for at least 1 year”, 
what if patients died from non-disease causes in a shorter 
time after surgery without completing his or her schedule 
to receive a stoma reversal procedure within one year. One 
may suggest excluding these patients or ignoring the time 
to occurrence of event of interest. However, both these 
suggestions are likely to distort the results (9,10). Therefore, 
COX regression is a better selection because this model is 
capable of managing censored date (7). Of note, although 
COX regression is a very commonly used survival analysis 
in biomedical research, its application is not necessarily 
confined to processing data related to death. Instead, COX 
regression can be applied to a range of clinical outcomes of 
interest involving with information of time, which may take 
place or may not take place during observational period (11). 
All in all, we suggest that when examining risk factors for 
PS. it is more appropriate to apply COX regression rather 
than logistic model. 

Additionally, we argue that the authors need to report 
more information to support their definition of PS in 
this article. Although den Dulk et al. (5) reported in their 
research that among patients undergoing a stoma reversal 
procedure, 97% have their stoma closed within the first 
year after the initial surgery, we believe that the results may 
vary with different study population, especially when all the 
patients in the article by Li et al. (1) were 70 years or older. 
Therefore, information about median or mean time to 
stoma reversal and what proportion of patients undergoing 

stoma reversal procedure within the first-year should be 
provided to support their definition. 

Acknowledgments

We would like to thank Reji Prakash for polishing English 
language of our manuscript. 
Funding: None.

Footnote

Provenance and Peer Review: This article was a standard 
submission to the journal. The article did not undergo 
external peer review.

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at https://dx.doi.
org/10.21037/atm-21-4278). The authors have no conflicts 
of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.
 
Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Li C, Qin X, Yang Z, et al. A nomogram to predict the 
incidence of permanent stoma in elderly patients with 
rectal cancer. Ann Transl Med 2021;9:342.

2.	 Koletsi D, Pandis N. Survival analysis, part 3: 
Cox regression. Am J Orthod Dentofacial Orthop 
2017;152:722-3.

3.	 Wang X, Cheng G, Tao R, et al. Clinical characteristics 
and predictors of permanent stoma in rectal cancer 
patients underwent anterior resections: the value of 
preoperative prognostic nutritional index. Int J Clin Oncol 
2020;25:1960-8.

https://dx.doi.org/10.21037/atm-21-4278
https://dx.doi.org/10.21037/atm-21-4278
https://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Translational Medicine, Vol 9, No 21 November 2021 Page 3 of 3

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(21):1634 | https://dx.doi.org/10.21037/atm-21-4278

4.	 Miura T, Sakamoto Y, Morohashi H, et al. Risk factor for 
permanent stoma and incontinence quality of life after 
sphincter-preserving surgery for low rectal cancer without 
a diverting stoma. Ann Gastroenterol Surg 2017;2:79-86.

5.	 den Dulk M, Smit M, Peeters KC, et al. A multivariate 
analysis of limiting factors for stoma reversal in patients 
with rectal cancer entered into the total mesorectal 
excision (TME) trial: a retrospective study. Lancet Oncol 
2007;8:297-303.

6.	 Dinnewitzer A, Jäger T, Nawara C, et al. Cumulative 
incidence of permanent stoma after sphincter preserving 
low anterior resection of mid and low rectal cancer. Dis 
Colon Rectum 2013;56:1134-42.

7.	 George B, Seals S, Aban I. Survival analysis and regression 

models. J Nucl Cardiol 2014;21:686-94.
8.	 van der Net JB, Janssens AC, Eijkemans MJ, et al. Cox 

proportional hazards models have more statistical power 
than logistic regression models in cross-sectional genetic 
association studies. Eur J Hum Genet 2008;16:1111-6.

9.	 Schober P, Vetter TR. Survival Analysis and Interpretation 
of Time-to-Event Data: The Tortoise and the Hare. 
Anesth Analg 2018;127:792-8.

10.	 Rossello X, González-Del-Hoyo M. Survival analyses in 
cardiovascular research, part I: the essentials. Rev Esp 
Cardiol (Engl Ed). 2021. [Epub ahead of print]. doi: 
10.1016/j.rec.2021.06.003. 

11.	 In J, Lee DK. Survival analysis: Part I - analysis of time-to-
event. Korean J Anesthesiol 2018;71:182-91.

Cite this article as: Hu K, Tong W. Which to select when 
evaluating risk factors for permanent stoma, COX regression 
model or logistic regression model? Ann Transl Med 
2021;9(21):1634. doi: 10.21037/atm-21-4278


