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The new way to report correlations
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ABSTRACT: Scientific communication is a crucial aspect of research that al-
lows scientists to share their findings with the broader scientific community
and the public. However, many scientific papers are difficult to understand
because of the way they report statistical correlations. As a rule, the way you
learned to do it, is not the best. Here | present a better, and valid, way to re-
port correlations, with biological examples. Basically: state what they mean,
rather than the raw result; and delete all obvious statements.
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Statistical correlation tests are a
crucial tool to identify relation-
ships between variables in bi-
ological phenomena. The con-
cept of correlation dates back
to the early 19th century, when
Sir Francis Galton, a British sci-
entist, first introduced the idea
- of correlation coefficient. How-
ever, it was not until the 20th
century that statistical correla-
tion tests became widely used
in research. One of the pioneers
in this field was Ronald Fisher,
who developed several statisti-
cal methods, including analysis
of variance (ANOVA) and re-
gression analysis.

Storks Deliver Babies (p= 0.008)
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relations. Positive correlations
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non-significant correlations and remember, correla-
tion does not imply causation. Image: Bing Image
Creator-J. Monge-N3jera, and Researchgate.net.

Famous examples of correlations are those between smoking and lung cancer; between exercise and cognitive function in
older adults, and between number of nesting storks and of babies being born; in other words, correlation does not always
mean causation: while it is true that smoking causes lung cancer; storks do not really bring babies [1]; interpret correlations
carefully and consider other variables that may be influencing the relationship. In any case, many scientific papers are filled
with long, complex reports of statistical correlations that can be challenging for readers to follow [2]. Here, I explain how to
improve scientific communication by writing shorter descriptions of any statistical correlations.

The following imaginary example is written in the bad style that is common in
scientific articles, and sadly, even in textbooks, leading to hundreds of thou-
sands of bad reports when students learn the wrong way from their teachers:

The study identified a high statistically significant positive correlation between the diameter
of the canopy of the R. mangle and A. germinans species and the pH values at the monitoring
sites (r=0.85, p=0.03 and r =0.7, p=0.02, respectively). Additionally, a statistically significant
negative correlation was found between the height of the trees and the phosphorus content
(r =-0.83, p=0.04). Furthermore, a significant positive correlation was identified between the
tissue moisture in A. germinans and the clay content in the soil (r = 0.6, p = 0.02). The analysis
also revealed a significant negative correlation between the temperature of the water and the
survival rate of the fish larvae in the area (r =-0.65, p < 0.05). Finally, there was a significant
positive correlation between the amount of rainfall and the diversity of plant species in the
mangrove forest (r = 0.55, p < 0.05).

Compare with this improved version:

“In sites with higher pH, R.mangle and A. germinans trees had wider canopies (r = 0.85, p=0.03
and r =0.7, p =0.02, respectively). Sites with more phosphorus had shorter trees (r =-0.83,
p=0.04), and, in soils with more clay, A. germinans tissue moisture was higher (r = 0.6, p =
0.02). As water temperature increased, less fish larvae survived (r =-0.65, p<0.05), while plant
diversity was highest in mangroves with more rainfall (r=0.55, p<0.05).”

The improved version, nearly 50 % shorter, presents the same information
but is far easier to understand because it eliminates redundant statements
(the use of “significant differences” or “statistically significant correlation”
is redundant, this is implied in the probability value) and because it presents
the meaning of the correlation (e.g. “sites with more phosphorus had short-
er trees”) instead of just presenting the raw result in a lengthy way (“there is
an inverse significant correlation between phosphorous concentration at the
sites and tree height”).

Briefly: Writing the meaning of correlations, instead of the raw re-
sults, will significantly improve scientific communication. This will
make your findings easier to understand, use and cite. Share this in-
formation with your students and colleagues to promote better sci-
entific communication practices. And remember, statistically non-sig-
nificant correlations should not be reported as correlations at all.
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