
Possible statistical problems of the original paper titled “Predictors 
of difficult intubation”: a bad start
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In science, statistics is very important in the original article.
It is not only proves the author’s conclusions, but also gives 

accreditation to the paper.
Additionally, statistics, which had a basis in mathematics, is 

essential in modern sciences. Of course it provides a concrete 
basis for an original, scientific article in medicine.

Basically, there are two kinds of tests in order to testify the 
null hypothesis (H0) in medical statistics. One is a test to show 
the difference, whereas the other is to prove the equivalence - 
test for no difference - between control and experimental group.

For the difference test, a null hypothesis (H0) should be 
made. Null hypothesis is usually asserts that "there are no 
differences between two groups. Nevertheless if there is a 
difference between two groups, it is originated from the 
sampling variance" [1].

To guarantee no differences between two sampled groups, 
variance from sampling should be minimized. It can be realized 
by random sampling in a clinical study. If we increase the 
sample size by random sampling, there would be a lessening 
of differences in demographic data between groups. Of course 
this means that there should be no differences in the factors 
that could affect the results of the experiment between the two 
groups [1].

The next step is calculating a probability (P value) of achieving 
no difference in the result between groups. If it is below 5% (P < 
0.05), it means that no difference between groups, if ever, would 
take place very seldom. Hence, it is reasonable to reject the null 
hypothesis. Then we can say that there is a significant difference 
between groups statistically [1]. 

It is time to review the paper “Predictors of difficult 
intubation defined by the intubation difficulty scale (IDS): 
predictive value of 7 airway assessment factors.” written by 
Seo et al. [2]. The aim of the paper is to find the preoperative 
airway risk factors that can predict the difficult intubation more 
efficiently. 

The two groups are divided by the criteria of intubation 

difficulty score, which was measured by the experimenter, who 
had administered endotracheal intubation. The demographic 
differences between the two groups are shown in Table 3 of 
the aforementioned paper. There are already three statistically 
different factors (age, intubation duration, lowest SaO2 level) 
between the two groups. From this information, what kind of a 
null hypothesis could be built? To make a null hypothesis, there 
should be no differences in the demographic data between the 
two groups. If there are different factors between the two groups 
with regards to the demographic data, it is very hard to rule out 
their influence on the result. Additionally there is a significant 
relationship between the criteria that divides a population 
into two groups and the results itself, which is shown in this 
paper. There are many clinical tests to predict a possible airway 
risk. Of course, these types of test are officially accepted as 
being useful in predicting a possible difficulty in endotracheal 
intubation. Most of them appear in this paper. Considering the 
link between the criteria by which the two groups are divided 
and the experimental results, it is easy to infer that there are big 
differences in the results between the two groups. 

Finally, Table 5 shows that the total airway score is the most 
useful factor in predicting the difficulty intubation, followed by 
the upper lip biting test. However most tests have false positive 
and negative traits. Therefore, it is very hard to say that one 
test is better than another just for the reason of high sensitivity. 
Additionally, the author should show why he used the method 
of multiple logistic regression analysis in Table 5. Odds ratios 
are hardly used in testifying a usefulness of a clinical test.
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To predict a difficult intubation (DI) before anesthetic induc-
tion is a one of the anesthesiologists wishes (in order to predict 
a DI, we compared characters of difficult intubated patients with 
normally intubated patients using the total airway score [TAS] 
and airway factors). 

Our study was a retrospective, cross-section analysis as well 
as an observational study in which patients were classified into 
IDS > 5 group and IDS < 5 group according to 7-criteria IDS as 
the diagnostic criteria for difficult intubation. Our study was not 
a randomized trial test. 

Dr. Oh pointed to three statistically different factors (age, 
intubation duration, lowest SaO2 level) between the two groups 
(Table 3) and there should be no difference in the demographic 
data between the two groups in order to make a null hypothesis. 
I do not think he completely understands our paper. Our groups 
were classified by the 7-criteria of IDS. Thus, there should be 
a difference between the two groups (Table 3). The intubation 
duration and the lowest SaO2 level criteria are 2 of 7-criteria 
IDS. Characteristic data (Table 3) [1] of the two groups were 
not randomly sampled. Therefore, we do not think that the null 
hypothesis should be applied to Table 3. We did not mention 
anything about the age difference in this article; however, the 
age difference between the two groups can be a one of the 
variables to predict DI. In this article, we focused on the study 
regarding the TAS and airway factors predictability of DI. 
We must consider calibrating the odd's ratio of airway factors 

adding age variables data in the next study, 
Categorical data of TAS and airway factors were analyzed 

using the Chi Squared test (Table 3 and Table 4) [1]. 
Clinical research on the prediction of a DI should focus on 

a multivariable analysis to predict DI. Ranking the predictors 
was based on the odd's ratio in other papers [2]. (Multivariable 
logistic regression was used to measure the relationship between 
TAS and airway factors, and IDS > 5 group (Table 5) [1]. 

I agree with him that multiple abnormal tests predicting DI 
are better than any single test. (Combinations of tests may lead 
to better anticipation of DI in comparison to each test alone.) 

We suggested that total airway score (TAS) > 6 was best to 
predict DI; however, if the circumstance does not allow using 
TAS, a lip bite test is useful than any single test. 
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