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One-lung Ventilation and 
Complications: Comment

To the Editor:

With interest, we read the article by Colquhoun et al. 
on the association between a tidal volume regimen 

during one-lung ventilation and postoperative pulmonary 
complications.1 In the article’s title and Discussion section, 
the authors claim that the tidal volume regimen was not 
associated with the studied outcome, and in the Results 
section, they explicitly report a “lack of association.”

While it is not our intention to criticize or debase 
this otherwise excellent study, we would like to address 

a fundamental statistical misconception that we regularly 
observe in medical literature: the misinterpretation of non-
significant hypothesis test results as evidence for the lack of 
a difference, effect, or association.

A nonsignificant result of a superiority test merely 
means that there is insufficient evidence to reject the 
null hypothesis and claim a difference, effect, or asso-
ciation. Importantly, however, it does not exclude clin-
ically important differences, and thus does not imply 
that treatments (or whatever exposure is being studied) 
have equivalent effects on (or association with) some 
outcome.2

Rather than focusing on only statistical significance, 
we would like to highlight the importance of consider-
ing the CI of the effect size estimate when interpreting 
study results.3 Inferences from a study should apply to 
the population from which the data were sampled, not to 
the sample itself, and the CI provides a range of plausible 
estimates of what the “true” effect (or association) could 
be in that population. More formally, the CI contains 
the true population parameter in a fixed percentage of 
cases with repeated sampling, and this fixed percentage—
often arbitrarily set at 95%—is termed the confidence level. 
This means that if a study was to be repeated indefinitely 
under the same conditions, each time with a new sam-
ple from the same population, and if the 95% CI for the 
treatment effect were computed each time, 95% of the 
varying CIs would contain the unknown true population 
parameter. In contrast to common belief, this does not 
mean that there is a 95% probability that any particular 
CI contains the true population parameter. For example, 
in the study by Colquhoun et al., the confounder adjusted 
odds ratio was 0.86 with a 95% CI of 0.56 to 1.32. Let 
us assume that the true odds ratio that authors aim to 
estimate (which, of course, is actually unknown) is, say, 
0.9. Now, it does not make any sense to say that there is 
a 95% probability that 0.9 falls within the range between 
0.56 and 1.32. The CI either contains the unknown true 
population value or does not, and the probability of con-
taining this value is therefore either 1 or 0. In practice, 
it is generally unknown whether or not a particular CI 
contains the population parameter of interest. However, 
the vast majority of 95% CIs do contain the parameter, 
and thus, there is a good reason to believe that a particu-
lar 95% CI estimated in a study “likely” (even though we 
cannot assign a specific probability) includes the popula-
tion parameter.

While statistical significance and CIs are often thought 
of as two distinct entities, they are actually closely related: 
when the 95% CI contains the null-hypothesis value of 
no effect (or no association)—for example, 1 for an odds 
ratio or 0 for a mean difference—the data are compatible 
with the lack of an effect, and a corresponding hypoth-
esis test at a 100% − 95% = 5% (0.05) significance level 
would be “nonsignificant” (i.e., would result in a P > 0.05).4  
However, being compatible with the lack of an effect can still 

Copyright © 2021, the American Society of Anesthesiologists. All Rights Reserved. Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/135/5/931/524692/20211100.0-00034.pdf by guest on 13 M
arch 2024

mailto:jon.wanderer@vumc.org


CORRESPONDENCE

932	 Anesthesiology 2021; 135:925–35	 Correspondence

One-lung Ventilation and 
Complications: Comment

To the Editor:

With great interest we have read the article by Douglas 
A. Colquhoun et al.1 regarding the effect of lower tidal 

volume ventilation on postoperative pulmonary complication 
in patients undergoing lung resection surgery with one-lung 
ventilation. There are two important points of concern.

First, an a priori test was used to calculate the sample size 
by using a two-sided Z test with unpooled variance, and the 
results showed that 1,315 unmatched cases in each group (total 
study N = 2,630) provided 90% power at an alpha = 0.05  
to detect a 5% difference. However, the Z test was used to cal-
culate the sample size, whereas the conditional logistic regres-
sion model was used to analyze the relationship of protective 
ventilation and pulmonary complication (main outcome), and 
only 762 patients matched were enrolled in the logistic regres-
sion. We think that the sample size should be calculated accord-
ing to the main outcome and corresponding main statistical 
analysis method, rather than using a different statistical method. 
Therefore, the power (90%) based on the Z test and corre-
sponding sample size may mislead readers to believe the con-
clusion too much. Although there are many multivariate power 
analysis methods, none of them is generally accepted and feasi-
ble; therefore, we suggest that the authors use univariate power 
analysis with logistic regression to provide accurate power.2

Second, although this study defined the criteria of one-
lung protective ventilation as both tidal volumes equal to or 
less than 5 ml/kg predicted body weight and median posi-
tive end-expiratory pressure greater than or equal to 5 cm 
H

2
O, the generally accepted definition of lung protective 

ventilation contained (1) tidal volume equal to or less than 
5 ml/kg predicted body weight, (2) positive end-expiratory 
pressure greater than or equal to 5 cm H

2
O, and (3) lung 

recruitment maneuvers.3 In addition, recruitment maneu-
vers are an important component of lung protective ven-
tilation to reduce postoperative pulmonary complications.
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mean also being compatible with clinically important effects, 
as the entire CI needs to be considered. Returning to the 
study by Colquhoun et al., the CI suggests that the odds of 
postoperative pulmonary complications could plausibly be 
somewhere between 44% lower and up to 32% higher in 
one treatment group compared to the other. This is a dif-
ference that most clinicians would probably consider clini-
cally relevant, and thus, the study does not demonstrate the 
lack of a clinically important association in either direction. 
The same is true in many other articles reporting nonsig-
nificant study results. We believe it is important that authors 
and readers are aware that absence of evidence must not be 
confused with evidence of absence. A nonsignificant differ-
ence between treatment groups should be interpreted and 
reported in terms of insufficient evidence to reject the null 
hypothesis, but neither demonstrates the lack of a difference, 
nor the equivalence of treatments.
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