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For the period of the spread of pandemic H1N1 influenza in New 
Zealand during 2009, we compared results from Google Flu Trends 
with data from existing surveillance systems. The patterns from 
Google Flu Trends were closely aligned with (peaking a week before 
and a week after) two independent national surveillance systems for 
influenza-like illness (ILI) cases. It was much less congruent with 
(delayed by three weeks) data from ILI-related calls to a national 
free-phone Healthline and with media coverage of pandemic 
influenza. Some patterns were unique to Google Flu Trends and may 
not have reflected the actual ILI burden in the community. Overall, 
Google Flu Trends appears to provide a useful free surveillance 
system but it should probably be seen as supplementary rather 
than as an alternative.

The website Google Flu Trends, developed by Google.org, uses 
aggregated Google search data on influenza-like illness (ILI) 
symptoms to estimate influenza activity “up to two weeks faster 
than traditional systems” [1]. As of mid-October 2009, the site 
graphically presents data for Australia, New Zealand, Mexico 
(selected regions only), the United States (US) and 14 European 
countries [2]. An analysis of this surveillance system for seasonal 
influenza data in the US indicated that it was able to “accurately 
estimate the current level of weekly influenza activity in each region 
of the United States, with a reporting lag of about one day” [3]. For 
the Australian state of Victoria, the data from Google Flu Trends 
showed a “remarkable correlation” with ILI surveillance data from 
sentinel practices and the Melbourne Medical Deputising Service 
[4]. This was for data from May and June 2009 – the time of the 
spread of new pandemic H1N1 influenza in that state. In fact, the 
Google data showed an increase in ILI activity five to six weeks 
prior to the actual increase in reported ILI cases.

As New Zealand has a number of different influenza surveillance 
systems in operation [5-7], we aimed to further explore the possible 
utility of Google Flu Trends in the setting of an influenza pandemic. 

Methods
We downloaded the freely available data for New Zealand 

in 2009 from the Google Flu Trends website [1] from the week 
beginning 29 March (week 14) to the week beginning 4 October 
2009. Data were for the ‘Google search ratio’, a metric developed 
by Google and based on Google searches for ILI symptoms that were 
calibrated against past seasonal influenza data reported through the 
specific surveillance system(s) in a given country. These data were 

then compared graphically with ILI data from a national network 
of sentinel general practices (Sentinel GP system) and another 
much larger national network of computerised general practices 
(HealthStat). A comparison was also made with ILI data from a 
national free-phone Healthline. These systems have all previously 
been described in Eurosurveillance [5]. Of note is that in the graphs 
the ‘weeks’ are shifted by one day against those used for Google Flu 
Trends: the reporting week in Google Flu Trends starts on Sunday, 
while the HealthStat week starts on the day before (Saturday) and 
the reporting weeks in the Sentinel GP system and Healthline start 
on the day after (Monday).

In addition we obtained a weekly tally of media reports relating 
to the H1N1 influenza pandemic in New Zealand in 2009 by 
searching the news archive of ‘Google news (New Zealand)’ [8]. 
The search used all the following terms together: ‘swine’ AND ‘flu’ 
AND ‘Zealand’ AND (the phrase) ‘Ministry of Health’. Less specific 
search strategies (e.g. without the phrase ‘Ministry of Health’) did 
not return results that were sufficiently specific for local news media 
reports from New Zealand because there was extensive international 
media reporting of some early events relating to New Zealand, such 
as the arrival of a group of symptomatic students in Auckland on 
a flight from Mexico in late April 2009.

Results
The initial increase in the weekly rate of ILI cases reported from 

the Sentinel GP system and the increase in the Google search ratio 
(representing internet searches for ILI symptoms) were very similar 
and were noted between week 19 (starting 3 May) and week 24, 
2009 (Figure 1). However, the Google search ratio peaked a week 
earlier, in week 28 (starting 5 July) versus week 29. 

The comparison with computerised general practice (HealthStat) 
ILI data gave some indication that the Google search ratio increased 
initially before the increase in the ILI data (Figure 2). After that, it 
seemed to lag behind and peaked a week later, in week 28 versus 
week 27 for HealthStat data.

When compared to the ILI calls to the Healthline, there was a 
similar pattern initially and then a growing gap with the Google 
search ratio following behind (Figure 3). Indeed, the latter peaked 
3 weeks after the peak in ILI Healthline calls (which peaked in 
week 25 [starting 14 June]). 
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The comparison with news item media coverage is shown in 
Figure 4. There appears to be little congruence, especially around 
the massive peak in media coverage associated with week 18 
(starting 26 April) when a group of symptomatic school students 
returned to New Zealand on a plane from Mexico, the first confirmed 
cases in New Zealand. There was some similarity in the pattern 
of increase in week 24 when official reports were of cases first 
exceeding a total of 1000. But there was no similarity after that 
point except where both levels declined from week 29 onward.

While a second, smaller peak appears in the Google search ratio 
in week 35 (starting 23 August), no such peak was seen in the 
Sentinel GP and HealthStat systems, in the Healthline calls data, 
or in media items (Figures 1–4).

Discussion 
Key findings and interpretation
These results suggest that the patterns from the Google Flu 

Trends system are fairly congruent with actual surveillance systems 
for ILI cases in New Zealand. For 2009, these ILI cases were 
representative of mainly pandemic H1N1 influenza activity, albeit 
with some minor contribution of seasonal influenza [5]. Furthermore, 
the week in which the Google search ratio peaked (week 28, 
starting 5 July) was also the peak week for hospitalisations and 
admissions for pandemic H1N1 influenza to intensive care units in 
New Zealand (as detailed elsewhere [5]). Nevertheless, Google Flu 
Trends would not have provided any advance warning of ILI cases 
compared to the weekly reporting of HealthStat data (neither of 
the major increase nor the timing of the peak). 

The overall similar results with primary care data on ILI are not 
surprising in that Google Flu Trends for New Zealand was initially 
calibrated on the Sentinel GP surveillance data for seasonal 
influenza in previous years. But of course the congruence of the 
two systems with regards to pandemic influenza, has never before 
been examined for New Zealand. 

The fact that Google Flu Trends data lagged behind the increase 
in Healthline ILI-related call levels may reflect the design of the 
former, being originally calibrated on Sentinel GP surveillance. 
Another contributing factor could be that symptomatic people used 
the Healthline before thinking of performing Google searches. This 
could reflect Ministry of Health promotion (e.g. in media statements) 
of this national free service as an alternative to people consulting 
their general practitioner. It might also reflect social patterning of 
disease spread: If lower-income New Zealanders were at increased 
risk of influenza early in the pandemic (e.g. household crowding 
and family size are influenced by socio-economic status), then this 
group may prefer using Healthline as they have better telephone 
access than internet access. Healthline callers may also represent 
individuals who were influenced more by media coverage, but in 
fact, the major increase in Healthline calls occurred several weeks 
before the week when the first death attributed to pandemic H1N1 
influenza in New Zealand was officially announced (in week 27, 
starting 28 June) [9]. In the same week, the regular (at least daily) 
Ministry of Health media release first referred to hospitalised cases 
of pandemic H1N1 influenza. 

Google Flu Trends data might also produce spurious minor 
patterns that are not mirrored by other systems e.g. the second 
peak identified in week 35, starting 23 August. This second peak 
was probably not due to the return to school, as this appears to 
have occurred earlier during the holiday period and was identified 
through increased HealthStat consultation rates for school age 
groups (5–14 years) in weeks 30–32 (the weeks starting 19 June 
to 2 August) [5]. 

Implications for surveillance and research 
A major benefit of Google Flu Trends is that it is free and that 

it is likely to provide some indication of when the incidence of 
ILI has started to increase in the community and is likely to have 
peaked. This system also provides daily graphical data and weekly 
total data that are immediately available to download at the end of 
each reporting week. This contrasts with an average delay of four 
days for the GP Sentinel system and four days for HealthStat data 
(the time for national health authorities to report these data to the 
rest of the health sector at the end of the data collection week). 

F i g u r e  2

Weekly rate of ILI per 100,000 registered population from 
the national computerised general practice (HealthStat) 
surveillance system, compared to the Google search ratio, 
New Zealand, 29 March – 4 October 2009
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Weekly rate of ILI per 100,000 registered population from 
the national Sentinel General Practice Surveillance System, 
compared to the Google search ratio, New Zealand, 
29 March – 4 October 2009
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Google Flu Trends could be particularly useful for countries where 
other influenza surveillance systems are poorly developed, though 
it would probably be less reliable if it had not been calibrated with 
a robust existing surveillance system for the country in question. 
Countries with well-established surveillance systems can also 
potentially profit from Google Flu Trends as a supplementary 
and partial backup surveillance system. In particular, it could 
assume an important role if the normal systems were disrupted 
(e.g. in a particularly severe pandemic where health systems are 

overburdened), or when people with mild illness are discouraged 
from visiting doctors. Google Flu Trends should therefore continue 
to be closely studied. One question to be addressed is, for example: 
Does the area under the Google Flu Trends epidemic curve reflect 
the total disease burden in the community (as validated by sero-
surveys) better than other surveillance systems?
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Weekly news items from the Google news archive related to 
pandemic H1N1 influenza in New Zealand*, compared to the 
Google search ratio, New Zealand, 
29 March – 4 October 2009

* Retrieved in a search for ‘swine AND flu AND Zealand AND “Ministry of 
Health” ’. 
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Weekly ILI-related calls to the national Healthline, compared to the 
Google search ratio, New Zealand, 29 March – 4 October 2009

ILI: influenza-like illness.
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