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Purpose: Achilles tendon injury is one of the most common sports-related injuries. Several studies suggest that
Achilles tendon injury is associated with seasonal variation. The purpose of this study is to determine the relationship
between seasonal variations and Achilles tendon injury through Google Trends (GT) and to evaluate the correlation

between GT and actual data.

Methods: We identified three articles through PubMed database as control group. The experimental group (GT group)
was collected from GT by setting the same conditions as the control group. For GT group, we use the search
terms related to the Achilles tendon injury. The exploration period was set from January 1, 2004 to December 31,

2018.

Results: There is approximately more than 90% (p<0.05) correlation between GT group and control group. The
incidences of Ontario were the highest in the summer. Those of New York and Vancouver were higher in spring

compared to those of Ontario.

Conclusion: Our study implies that there is significant seasonal variation for Achilles tendon injury. Most of these
injuries seem to occur in spring and summer. Also, there is a significant relationship between GT data and actual
data. If the data from GT can be analyzed properly, these approach methods will be useful for epidemiological

research.
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18 Articles identified through
Pubmed search term
"Achilles tendon and seasonal variation"

14 Records excluded as follows:
- 5 Professional athletes studies
- 9 Regular league or seasonal
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3 Studies included in qualitative synthesis

Fig. 1. Flowchart of literature selection process.
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Table 1. Correlation with actual data

Area R p-valuex
Ontario 0.95 0.047
New York 0.95 0.048
Vancouver 0.98 0.019
R: correlation coefficient.
*p<0.05.
B 40 1 New York
Il Google trend
35 [ Actual
30
. 251
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Fig. 2. The bar graph showing the area comparison of
percentages with that Google Trends [GT] and Actual
[A]. (A) In Ontario, the volumes of seasonal variations are
as follows: spring (GT, 27.6%; A, 24.3%), summer (GT,
35.7%; A, 33.9%), fall (GT, 20.3%; A, 23.4%), winter (GT,
16.5%:; A, 18.5%). (B) The values for New York are: spring
(GT, 29.4%:; A, 31.8%), summer (GT, 28.1%; A, 28.6%),
fall (GT, 20.3%; A, 15.9%), winter (GT, 22.2%: A, 23.7%).
(C) The values for Vancouver are: spring (GT, 30.1%; A,
29.7%), summer (GT, 25.9%:; A, 26.2%), fall (GT, 20.9%:;
A, 21.9%), winter (GT, 23.1%: A, 22.3%). The threshold
of significance is adjusted at p<0.05.
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Table 2. High and low point month of searching frequency

. Phase Low point +

Area Amplitude month*  monthx p-value
Ontario 23.85 5.9 11.9 <0.001
New York 28.08 6.8 12.8 <0.001
Vancouver 8.26 6 12 <0.001

*Numeric values correspond to months as follows: Janua-—
ry=1, February=2, March=3, April=4, May=5, June=6,
July=7, August=8, September=9, October=10, Novem-
ber=11, and December=12; high point month was maxi-
mum search frequency: low point month was minimal
search frequency: Tp<0.025.

New York

Search frequency

Fig. 3. Time series plots for the relative search volume in
the Ontario, New York, and Vancouver from January 1,
2004 to December 31, 2018. (A) Ontario ( zwax, 54.77/yr;
R%, 0.66: p<0.05). (B) New York (suax. 49.99/yr: R,
0.68: p<0.05). (C) Vancouver ( wax, 5.82/yri R?, 0.02; p=
0.63).
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