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Core Temperature—The 
Intraoperative Difference 
Between Esophageal Versus 
Nasopharyngeal Tempera-
tures and the Impact of Pre-
warming, Age, and Weight
To the editor: We would like to 
respectfully bring your attention to 
potential errors in the manuscript 
entitled “Core Temperature—The 
Intraoperative Difference Between 
Esophageal Versus Nasopharyngeal 
Temperatures and the Impact of 
Prewarming, Age, and Weight: 
A Randomized Clinical Trial” by 
Erdling and Johansson, AANA 
Journal, April 20151. We believe 
an inappropriate notation for the 
Spearman’s rank correlation was 
used (r2) whereas rs is the appro-
priate abbreviation2. In the Results 
section (page 102, right column, 
paragraph 4) the authors used r2 
in referring to the correlation and 
alleged that this would result in a 
negative value, which is mathemati-
cally impossible. Additionally, r2 is 
a different statistic that indicates the 
proportion of variance in the depen-
dent variable determined by the 
independent variable3. The authors 
evaluated the normality of the data 
distribution using the Kolmogorov–
Smirnov test (p. 102, paragraph 2) 
but the results of the data distribu-
tion were not disclosed, yet the 
authors proceeded to use parametric 
and non-parametric statistical tests 
without explaining their different 
choices. The authors used a paired, 
two-tailed, t-test to compare two 
groups described as parallel groups 
(page 102, paragraph 2, under “Data 
Analysis”) at identical time points, 
whereas we believe an independent 

t-test would be more appropriate for 
this between-group comparison of 
two different populations denoted 
Group A (pre- and intraoperative 
warmed) and Group B (intraopera-
tive warmed). Thus, an independent 
t-test should have been used4. We 
thank the authors for studying such 
an important issue in anesthesia 
care. We would like to request that 
the authors address these method-
ological issues in a further effort to 
understand and clarify their work. 
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First and foremost, I would like to 
thank my co-author for the oppor-
tunity to contribute regarding the 
data analysis process. In the men-
tioned letter, it was argued that 
Spearman’s rank correlation may 
have been used in an inappropri-
ate manner in our article. To study 
how variables are related, correla-
tion and regression are usually used. 
These two are the most common 
and most important methods for 
mapping relationships between 
variables. With correlation, you can 

study how strong a relationship is. 
Regression is a more powerful tool, 
with regression you can study how 
strong the connection is, and you 
can study more than two variables 
simultaneously and you can use the 
results to predict.

A correlation includes two vari-
ables (X & Y). Both variables are 
treated equally, so far that none of the 
variables are considered as predictors 
or outcomes (outcome). The correla-
tion between X and Y indicates the 
relationship between the variables and 
the correlation ranges from -1 to +1 
and this value is called the correlation 
coefficient (r). Pearson’s correlation 
coefficient is based on the assump-
tion that X and Y are normalized and 
the relationship between X and Y is 
linear and Pearson’s method is thus 
parametric. If the variables do not 
meet parametric assumption, there 
are non-parametric methods, and 
the most commonly used method is 
the Spearman rank correlation coef-
ficient. By this method, the ranking 
is compared between X and Y. Using 
the rankings, the calculation becomes 
more robust if the relationship is not 
linear. The ranking also attenuates the 
significance of any outliers.

Regression also investigates the 
connection between two variables. 
However, in the regression analysis, 
one variable is dependent and the 
other variable is independent. In 
order to follow the tradition, the 
dependent variable will be Y, which 
means that you will use X to predict 
Y. To estimate the strength of the 
relationship between Y and Y, you 
can use the coefficient of determi-
nation, also called R2. This value is 
from 0 to 1. So, your observation 
is perfectly correct. Our presented 
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correlation value is a correlation 
value (and correct) and nothing 
else – so the variable named r2 is a 
mistake. Notably, this is in line with 
our intention in the statistic section, 
which we only intended to perform 
a correlation analysis and not a 
regression analysis.

Furthermore, normal distribu-
tion according to our variables was 
evaluated with the Kolmogorov-
Smirnov test, but the letter argued 
that the results of the data distribu-
tion were not reported. We hope 
and believe that the majority of the 
readers of this article could predict 
that the authors use parametric and 

non-parametric tests when appropri-
ate. If the editor of the journal and/
or involved reviewers wanted us to 
present these values continuously, 
we would, of course, have done this. 

Regarding the next statement, that 
we used a paired t-test to compare two 
groups described as parallel groups 
at identical times are misinterpreted: 
here we admit that what should be 
compared could more clearly be 
described under the heading “data 
analysis.” However, the described 
comparison aims to be within the 
same groups; to describe the tempera-
ture difference between the 0-point 
and 210 minutes. So, we believe that 

we used an adequate t-test.
Finally, we also want to remind 

readers that clinical benefit from 
results is sometimes more impor-
tant than an individual P value. 
Too many times, statistical differ-
ences are presented without much 
mention of the clinic benefit from 
the statistical result. Regarding 
the appropriate comments on our 
manuscript, we agree that different 
parts in the data analysis could be 
clarified in more detail but still, we 
believe that our results are of clini-
cal relevance.

Anders Johansson, PhD, CRNA
Lund, Sweden


