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A look back: investigating Google Flu Trends during
the influenza A(H1N1)pdm09 pandemic in Canada,
2009–2010

To the Editor
Recently, my colleagues and I found Google Flu
Trends (GFT) to effectively estimate the proportion
of sentinel physician visits related to influenza-like ill-
ness (ILI) reported by the Public Health Agency of
Canada (PHAC) on a national level in Canada in
2010–2014 [1]. However, we omitted the 2009 H1N1
pandemic period from our analysis as we were uncer-
tain about retrospective revisions to GFT estimates in
Canada [1]. In the United States, GFT underestimated
traditional surveillance values during the first pan-
demic wave [2]. Google then changed its US GFT
model in September 2009 [3] and, using this new
model, more accurately represented the second wave
of the 2009 H1N1 pandemic in the United States
[2, 3]. Olson et al. and Cook et al. [2, 3] describe
and compare revised and original US GFT estimates
during the pandemic period, helping to establish a
record of the real-time performance of these estimates
in the United States; however, similar analyses are
unavailable for Canada. GFT performance during
the 2009 H1N1 pandemic has also been described in
other countries [4–7]. In Canada, GFT estimates dur-
ing the 2009 H1N1 pandemic have been examined on
a provincial level in Manitoba [8, 9]; however, to my
knowledge, they have not been examined nationally
in this country during that time. Although beginning
in August 2015, Google stopped posting real-time
GFT estimates online, GFT estimates are still avail-
able to some researchers [10] and previous estimates
remain publicly available [11]. Documentation of the
accuracy of GFT estimates during the 2009 H1N1

pandemic period can inform future use and interpret-
ation of these data. This letter extends our previous
analysis [1] to investigate retrospective revisions to
GFT estimates during the 2009 H1N1 pandemic in
Canada and compares GFT estimates to ILI consult-
ation rates reported by PHAC during this time.

I accessed GFT estimates for Canada [12, 13] using
the Internet Archive [14], which has been used by
others [15] to find previously available GFT estimates.
To determine when GFT was introduced in Canada
and cross-reference dates, I used The Official google.
org blog [16] and news reports. For Canada, GFT
estimates are interpreted as ‘ILI cases per 100 000
physician visits’ [17]. Similar to our previous analy-
ses [1], I converted GFT estimates to percentages
(%GFT) and obtained archived FluWatch reports
from PHAC, from which I manually entered ILI
consultation rates [18] and converted these to percent-
ages (%PHAC); I assessed how well GFT estimated
%PHAC by comparing the magnitude and timing of
peaks in %GFT to those in %PHAC and by calculat-
ing Spearman correlation coefficients between %GFT
and %PHAC, which is consistent with metrics used by
others [2, 4]. I included weekly data for 24–30 August
2008 to 5–11 September 2010 to include the entire
2008–2009 influenza season and allow an overlap of
two full weeks with our previous analysis, which
began the week of 29 August 2010 [1]; this enabled
documentation of differences between archived GFT
estimates and those included in our previous work. I
defined the pandemic waves as 12 April–29 August
2009 (wave 1) and 30 August 2009–30 January 2010
(wave 2), based on definitions used by PHAC [19].
Ethics approval was not required for the use of these
publicly available data. Analyses were conducted using
SAS v. 9.4 (SAS Institute Inc., USA) and R v. 3.2.5 [20].

GFT estimates for Canada became available 8
October 2009 [21], which was documented in a
Google blog post of the same date entitled ‘Google
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Flu Trends expands to 16 additional countries’; how-
ever, these countries were not named [22]. These esti-
mates were made available retrospectively back to 28
September 2003 [13]. Then, some time between 15
September and 31 December 2010, Canadian GFT esti-
mates were revised and replaced. From the Internet
Archive, GFT estimates available for Canada on 31
December 2010 (‘revised’ estimates) [23] differed from
those available on 15 September 2010 (‘original’ esti-
mates) [24]. This corresponds to a google.org blog post-
dated 12 November 2010 stating that Google was
‘refreshing . . .models in 13 countries’ [25] and, although
the countries affected were not specified, based on the
present analysis, this included Canada. Therefore,
based on these findings, our previous analyses [1]
included revised %GFT estimates from 29 August
2010 until this update (an estimated 11 weeks) that we
thought were prospectively estimated, but were actually
retrospectively estimated. For the 2-week overlap
between the two studies that I have included in this ana-
lysis, original and revised estimates were similar (abso-
lute difference = 0·1–0·2 percentage points).

During the first wave of the 2009 H1N1 pandemic,
both original and revised %GFT estimates had two
similarly sized peaks, with the original %GFT

estimates peaking slightly higher, reaching maxima
of 2·8% in week 17 (26 April–2 May 2009) and 2·6%
in week 23 (7–13 June 2009) (Fig. 1). The first of
these peaks in %GFT was coincident with the report-
ing of the first pH1N1 cases in Canada on 26 April
2009 [26]. This could be a response to possible
increased search queries during this time, or may cor-
respond to a true increase in healthcare use, as a slight
increase in %PHAC is also observable during this and
the following week (Fig. 1). The second of these peaks
was coincident with the maximum peak in %PHAC
during wave 1; however, both the original and revised
%GFT estimates underestimated this second, larger
peak in %PHAC during this first wave in weeks 23–
24 by 37% (original %GFT) and 50% (revised %
GFT) (Fig. 1). Original and revised %GFT esti-
mates showed little correlation with %PHAC during
the first pandemic wave (ρ = 0·29, P= 0·22 and ρ =
0·21, P = 0·37, respectively).

During the second wave of H1N1, although original
%GFT estimates correlated with %PHAC (ρ= 0·79,
P< 0·0001), they overestimated the magnitude of the
%PHAC peak by 160%, reaching a maximum of 29%
compared to a maximum of 11% for %PHAC, and
peaked 1 week later (Fig. 1). In comparison, revised

Fig. 1. Comparing Google Flu Trends (GFT) estimates to Public Health Agency of Canada (PHAC) influenza-like illness
(ILI) consultation rates during the influenza seasons affected by the H1N1 pandemic, 24–30 August 2008 to 5–11
September 2010. Dashed lines indicate estimates for the period before GFT was introduced in Canada. The first influenza
A(H1N1)pdm09 cases were reported in Canada on 26 April 2009 [26].
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%GFT estimates were more strongly correlated with %
PHAC (ρ= 0·90, P< 0·0001) and much closer in mag-
nitude to %PHAC values, peaking 13% lower (9·7% vs.
11%) and during the same week (Fig. 1) as %PHAC
data.

Similar to these findings for Canada, on a national
level in the United States, GFT underestimated the
peak in traditional surveillance values during the first
wave of the 2009 H1N1 pandemic [2]. However, in con-
trast to the situation for Canada, in the United States,
Google began prospectively estimating revised GFT
estimates, in real time, before the highest peak in trad-
itional surveillance values occurred during the second
pandemic wave in that country [3]. These revised esti-
mates were highly correlated with traditional surveil-
lance values and more accurately represented the
remainder of this second wave of the pandemic on a
national level in the United States [2, 3]. In contrast,
in Canada, more accurate, revised GFT estimates
were not available until after the pandemic had
ended. In Europe, the performance of GFT varied by
country; however, similar to the present study, large
overestimates of peak magnitude during the second
pandemic wave were also observed, with absolute dif-
ferences between GFT estimates and traditional surveil-
lance values being greatest for France and Hungary [4].

It is advantageous to retrospectively revise models
based on new data in an effort to improve them for
future use. However, such revisions should be clear
and well-documented so that resulting data can be
appropriately interpreted and the prospectively
achieved success of the model can be realistically
assessed. At least two Canadian provinces had incor-
porated GFT estimates into their influenza surveil-
lance reports before these estimates went offline [27,
28]; however, the impact of the loss of real-time, pub-
licly available GFT estimates in Canada depends on if
and how these estimates were previously used. If
access to and examination of current GFT estimates
for Canada is considered, the revisions outlined herein
may facilitate interpretation, especially in considering
pandemic scenarios.

This study has limitations. I manually entered ILI
consultation rates from FluWatch reports and exam-
ined bar charts; possible post-reporting updates
would not necessarily be incorporated in this analysis.
However, updated %PHAC peak values during the
first and second pandemic waves were similar to the
values included in this analysis: in weeks 23, 24, and
43, there was a difference of −1·5 to 1·3 ILI-related
visits/1000 physician visits, with %PHAC peaking

during the first wave in week 23 (FluWatch, 1
December 2015, personal communication), the same
week %GFT peaked. Furthermore, archived GFT
data were only available at certain time points; there-
fore, not all original estimates are publicly available.
Only national ILI consultation rates are publicly pro-
vided by PHAC; therefore, examination of provincial
data was beyond the scope of this analysis. National
patterns reported here may not represent what
would have been seen provincially.

In summary, GFT estimates for Canada were not
available until the beginning of the second wave of
the 2009 H1N1 pandemic. Currently available GFT
estimates were retrospectively revised and do not
represent what would have been available in real-time
during the pandemic. During the first pandemic wave,
both original and revised %GFT estimates underesti-
mated peak ILI rates reported by PHAC; however, nei-
ther of these estimates were available in real-time.
During the second pandemic wave, original GFT esti-
mates became available; although well-correlated with
%PHAC, these original GFT estimates overestimated
the magnitude of the %PHAC peak during this second
pandemic wave by 160%. Revised GFT estimates better
estimated %PHAC during the second pandemic wave
than original GFT estimates; however, these revised
estimates only became available after the pandemic
had ended. These results show how GFT estimated
traditional surveillance data nationally in Canada in
real-time during the most recent pandemic and supple-
ment the historic record provided by Google.
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