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Abstract

Background: In many Western countries, after amotor vehicle collision, those involved seek health care for the assessment of
injuries and for insurance documentation purposes. In contrast, in many less wealthy countries, there may be limited access to
care and no insurance or compensation system.

Objective: The purpose of thisinfodemiology study wasto investigate the global pattern of evolving Internet usage in countries
with and without insurance and the corresponding compensation systems for whiplash injury.

Methods: We used the Internet search engine analytics via Google Trends to study the health information-seeking behavior
concerning whiplash injury at national population levelsin Europe.

Results: Wefound that the search for “whiplash” isstrikingly and consistently often associated with the search for “ compensation”

in countries or cultureswith atort system. Frequent or traumatic painful injuries; diseases or disorders such as arthritis, headache,
radius, and hip fracture; depressive disorders; and fibromyalgia were not associated similarly with searches on “compensation.”

Conclusions: In this study, we present evidence from the evolving viewpoint of naturalistic Internet search engine analytics
that the expectations for receiving compensation may influence Internet search behavior in relation to whiplash injury.

(JMIR Public Health Surveill 2017;3(1):€15) doi: 10.2196/publichealth.7054
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cases varies between 18% to 40% [6]. Whiplash injuries are

Introduction

In many Western countries, after amotor vehicle collision, those
involved seek health care for the assessment of injuries and for
insurance documentation purposes. In contrast, in many less
wealthy countries, there may be limited access to care and
insurance may only be available to the wedlthy. Against this
background, the “whiplash syndrome” (ICD-10: S13.4) has
been one specia focus of continuous and controversial scientific
research since the 1950s [1-5] (Figure 1) as the worldwide
incidence of such injuries varies enormously 16-2000 per
100,000 population and the late whiplash syndrome in these
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estimated to cost European society up to 10 billion euro per
year [7]. Recently, and after extensive evaluation of over 1600
publications about whiplash listed in Pubmed [8] since 1996,
the nosology of the chronic whiplash syndrome has been till
classified as “doubtful” [9].

Now, 2 decades after Schrader et al’s important work in The
Lancet showing that late whiplash syndrome after a motor
vehicle callision is rare or uncommon in Lithuania [10], and
Cassidy et a’s conclusion in the New England Journal of
Medicine that “the elimination of compensation for pain and
suffering is associated with adecreased incidence and improved
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prognosis of whiplashinjury” [11], anew method of examining
different types of “contagiosity” of diseases has evolved using
the Internet search engine analytics [12-15].

According to Wikipedia, search analytics “is the use of search
datato investigate particular interactions among Web searchers,
the search engine, or the content during searching episodes. (...)

Table 1. Internet usage on November 30, 2015.
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Search analytics includes search volume trends and analysis,
reverse searching (entering websites to see their keywords),
keyword monitoring, search result and advertisement history,
advertisement spending statistics, website comparisons, affiliate
marketing statistics, and multivariate ad testing” [16]. The
Internet usage especially in some European countries is
presented in Table 1 [17].

Internet usage Internet users Penetration rate
(% population)
Worldwide 3,366,261,156 46.37
Europe 604,147,280 73.54
Switzerland (CH) 7,180,749 87.18
Germany (DE) 71,727,551 88.36
Finland (FI) 5,117,660 93.53
France (FR) 55,429,382 83.82
Greece (GR) 6,834,560 63.21
Lithuania (LT) 2,399,678 82.15
United Kingdom (UK) 59,333,154 91.61

The number of Europeans using the Internet to obtain health
information issignificantly growingin all age groups, but there
is especially strong growth among young women [18,19].
Individual s presented with chronic pain associated with whiplash
injury are more likely to be female [20]. Internet search queries
are exhaustively cataloged for marketing purposes by search
engine providers [21]. Thus, as a “side-effect,” an analysis of
Internet search queries can also “detect” public interests in
infectious (eg, influenza) [22] and noninfectious [23,24]
diseases. In addition to gathering epidemiol ogic data on disease
incidence and prevalence through traditional, |abor-intensive
processes involving large surveys, chart reviews, prospective
studies, or extraction from previously created databases, Internet
search trend analysis tools, since they provide self-reported
information by consumers, represent a complementary source
of information on a population level [25,26]. The subjectively
perceived “anonymity” in using the most popular organic
Internet search engine may be attractive to consumers because
some diseases are burdened with a social stigma [27] or are
controversial and linked to monetary [28] or secondary gain
[29]. Thus, Internet search data may reduce selection bias in
some aspects, even though it is equally challenging to confirm
the source. At the very least, using an Internet tool,
culture-related attributions can be mapped on aglobal population
level [30].

Thus, this source hasthe potential to reveal epidemiologic trends
and patterns in near rea time and with minimal expense. The
current leading Internet search engine provider is owned by
Alphabet Inc (marketed as Al phabet), Google Inc, whichisalso
the brand name of the most visited website worldwide [31].
Thisinformationisfreely provided to the public through Google
Trends. Itisof note that globally there are at present more than
3.5 hillion Google searches per day and 1.2 trillion searches per
year worldwide [32].

http://publichealth.jmir.org/2017/1/e15/

In terms of the controversial whiplash syndrome, countries in
which thereisan established compensation system for whiplash
injury might be expected to have more Internet traffic and
volume regarding whiplash injury than in countries without an
established compensation system. In other words, “diverse
assessments and principles for approving a claim are reflected
in the fact that the prevalence of chronic spine pain after
whiplash injuries (late whiplash syndrome) varies between 16%
and 71% in different countries, and the proportion of whiplash
injuries involved in petitions for compensation differs greatly
across Europe” [33] as France and Finland [34] have the lowest
and Great Britain the highest incidence of minor cervical spine
trauma (eg, United Kingdom 75%, Germany 47%, Switzerland
33%, Finland 8.5%, and France 3% of all personal injuries),
whereasin Greece and Lithuaniawhiplash injury isreported to
be an almost nonexistent condition [6].

Regarding the latter, Obelieniene et a state, “Lithuania is a
country in which there is no or little awareness or experience
among the general population of the notion that a whiplash
injury may cause chronic pain and disability. Accident victims
with acute symptoms from rear end collisions generally view
thisasabenigninjury not requiring any medical attention” [35].
Thus, it has been “hypothesized that cultural [36] and
psychosocial [37-39] factors may be important in explaining
why accident victims in some other societies report chronic
symptoms. Such factors may include expectation of disability,
symptom amplification asaresult of thisexpectation, the effects
of inappropriate therapy, insurance [40], and attribution of
symptoms from nonaccident related causes (spontaneous
symptoms, occupational symptoms, symptoms before an
accident being amplified after an accident)”[35].

As apilot effort, this paper deals with Google-based Internet
search engine statistics on the search for “whiplash syndrome”
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in European countries to offer insight into both the method of
Internet-based popul ation epidemiol ogy in whiplash-associated
disorders, and the condition itself in the context of various pain
culturesand national social insurance or compensation systems
[41]. Specifically, the first purpose of this infodemiology or
infoveillance study wasto compare the | nternet search patterns
in Germany and the United Kingdom, countrieswith established
compensation systems for whiplash injury, to those used in
Greece and Lithuania, countries where a system for monetary
compensation for motor vehicle collision injury hasnot yet been
established. Second, in order to validate our data, we looked
for the European countries for which the lowest incidence of
minor cervical spinetraumahas been described, that is, Finland
and France [6]. Third, we compared the “googled” whiplash
data with Internet search patterns concerning frequent or
traumatic painful injuries; diseases and disorders like arthritis,
headache, radius, and hip fracture; depressive disorders [42];
and fibromyalgia. Finally, we wanted to test if there were hints
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that search engine usage may reflect national changes in the
medicolegal compensation rules as has been shown for
Saskatchewan, Canada, where the tort-compensation system
for traffic injuries, that includes payments for health and
suffering, was changed to a no-fault system in 1995, which did
not include such payments, resulting in a decreased incidence
and improved prognosis of whiplash injury [11]. As publicly
availablerecords of search engine analyticsin Google start with
2005, we chose asimilar event in Switzerland; thefederal court
abridged the possibilities for receiving a disability pension after
whiplash injury in August 2010 [43] (modified again in 2015:
DFR - BGer 9C_492/2014; 03.06.2015). In this context it is
interesting to know that Switzerland has the highest expenditure
per claim at an average cost of €35,000 compared with the
European average of €9,000, and there are large differences
between German-speaking and French- or Italian-spesking parts
of Switzerland [6].

Figure 1. Number of publications on "whiplash" or "whiplash associated disorders" cited in Pubmed during the period from 1956 to 2010.
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Internet Search Engine Analyticsvia Google Trends
and the Whiplash Syndrome

In order to compare the pattern of the Internet usage surrounding
whiplashinjury and compensation in Germany, Finland, France,
Greece, Lithiania, and the United Kingdom, we first used
Google Trends to search for uncapitalized national lay
terminologiesrelated to whiplash syndrome, such asthe English
word “whiplash injury,” the Finnish equivalent “ piiskansiima”
or “piiskaniskuvammoilta vammoja,” the French equivalent
“coup de fouet (cervicale)” or “coup du lapin,” the German
equivalent “schleudertrauma,” the Greek “auxevikov
Tpavuatiopoy,” and the Lithuanian “Bicz zalos’ or “kaklo
nyris’ or “kaklo slanksteliy trauma,” and, for a more lenient
“threshold,” “kaklo skausmas’ (neck pain). Then we searched
for the term “injury compensation” (and the respective

http://publichealth.jmir.org/2017/1/e15/

speakers) in Germany, Finland, France, Greece, Lithuania, and
the United Kingdom.

Then, to obtain an impression of whether or not overall Internet
usagein Europefor health information was different in Finland,
France, Greece, and Lithuania in general, we repeated this
language-adapted assessment of Google usage for arthritis (a
condition known to be associated with chronic pain) in all
mentioned countries, to determine how searches for this term
may have differed among Germany, France, Greece, Lithuania,
and the United Kingdom. In Northern Europe, the incidence of
rheumatoid arthritis, the clinically most relevant subtype of
arthritis, isestimated at 20-50 cases per 100,000 population and
the prevalence at 0.5-1.1%, lower incidences and prevalence
have been reported in Southern Europe[44]. Moreover, asmore
than 50% of community-dwelling adultsin Europeindicate that
they suffer from headachein general during thelast year or less,
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with most headaches more prevalent in women [45], we
searched for “headache” (ICD-10: R51). Important traumatic
events apart from whiplash injury are hip fracture (1CD-10:
S72) andradiusfracture (ICD-10: S52), which areamajor public
health problem in the elderly and the active younger adults,
respectively [46-50]. Having said this, the incidence rates of
hip fracture vary from northern to southern Europe, with the
highest levelsin Sweden and Norway and the lowest in France
and Switzerland. Thereported age-standardized annua incidence
rate of hip fracture, for example, in Switzerland is 346/10,000
and 137.8/100,000 in women and men, respectively [51]. The
incidence of distal radiusfractureisin patients>35 years of age
0.37% in females, 0.09% in males.

Finally, we searched for “depression” (ICD-10: F32 and F33)
and “fibromyalgia’ (ICD-10: M97) [52-54]. According to the
World Health Organization (WHO), “depression is a common
mental disorder. Globally, an estimated 350 million people of
all ages suffer from depression. Depression isthe leading cause
of disability worldwide and isamajor contributor to the overall
global burden of disease” [55]. The 12-month prevalence of
major depression is estimated as 6.9% among all Europeans
[52]. Fibromyalgiaisadisorder both characterized basically by
chronic widespread pain and mental symptoms like fatigue,
cognitive disturbances, and other symptoms, and likewise
controversialy or dogmatically or ideologically discussed as
(late) whiplash injury. Thus, fibromyalgia appears to be a
common condition in most European countries affecting up to
2% of the general population [56-60].

The Web browser we used was Mozilla Firefox 11ff [61]. The
search window in Google Trends was, where not otherwise
stated, restricted to the 6-year time period between January 1,
2005 and December 31, 2010: during 2011, Google updated
the categorization taxonomy and modified their geographical
assignment, which may lead to contorted results — therefore
we skipped the year 2011 for this analysis. Moreover, we did
not want to include ongoing Google searches in 2012, as this
would change the data, although we cannot guarantee that
Google will or has changed the Google Trends algorithms that
would affect analysis of the retrospective data shown here.
Finaly, all of the data presented here can be most easily
validated by individually using Google Trends repeating our
analysis. With regard to data consistency, all datawas obtained
in Germany starting in March 2012 with at least annual
verifications ending in August 2016, always with continuous
consistent results for the time period specified previoudly.

Technical Background of Internet Search Engine
Analyticsvia Google Trends

The current world-leading search engine provider, Google Inc,
provides, since August 2008, a publicly free available Internet
search analytics tool based on Google search queries currently
named Google Trends until September 27, 2012, known as
Google Insights for Search (GIS) [62]. Google, in each casein
its nationalized version, is, if uncensored, the most visited
website internationally, with by far the highest market sharein
the search engine market in Europe [63]. For more information
in the audience demographics for Google in each of mentioned
countries see, for example, Alexa Internet, Inc [64].

http://publichealth.jmir.org/2017/1/e15/
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According to information on the Google Trends website, one
“can explore ‘trending stories' in real time by category and
location” using the Google Trends homepage [65]. In the
appropriate frequently asked questions (FAQ) section, Google
elaborates:

Atrending story is a collection of Knowledge Graph
topics, Search interest, trending YouTube videos,
and/or Google News articles detected by our
algorithms. Trending Soriesrely on technology from
the Knowl edge Graph across Google Search, Google
News, and YouTubeto detect when topicsaretrending
on these three platforms. The Knowledge Graph
enables our technology to connect searches with
real-world things and places. The algorithm for
trending stories groups topics together that are
trending at the same time on Google News, Google
Search, and YouTube and ranks stories based on the
relative spike in volume and the absolute volume of
searches. (...) Google Trends analyzes a percentage
of Google web searches to figure out how many
searches were done over a certain period of time.
Trends only analyzes data for popular terms, so
search termswith low volume appear asO, eliminates
repeated searches from the same person over a short
period of time, and filters out queries with
apostrophes and other special characters. (...) Google
Trends adjusts search data to make comparisons
between terms easier. Otherwise, placeswith the most
search volume would always be ranked highest. To
do this, each data point is divided by the total
searches of the geography and time range it
represents, to compare relative popularity. The
resulting numbers are then scaled to a range of 0 to
100. Dataisrelative acrossregions, i.e., just because
two regions show the same number of searches for a
termdoesn't mean that their total search volumesare
the same.

The calculation of search numbers is performed using the
spelling, exactly as entered, and appropriate language [66] for
Google search queries over agiven period of time. The data do
not contain personal information. The Internet protocol (IP)
addresses of the protocols establish an educated guess on the
search origins. Google elaborates that the data are normalized
by dividing the datasets by a common variable to remove the
effect of that variable on the data. This normalization alows a
comparison of the underlying dataset characteristics. Thus, this
tool does not provide absolute numbers of searches but rather
arelative estimation based on search activity for thetime period
under study [67]. The analysis can compare 5 search terms
simultaneously. If Google displayed the absol ute rankings, data
from regions generating the most search volume would always
be ranked high (for details see [22,68]). Wikipedia states that
guery analysis in the context of geographical and temporal
parameters produces so-called “vectors,” which may partially
represent the life- and interest-space of the respective searchers
[69]. Separate searches in a common context are feasible in
many cases, which provide more differentiated vectors.
Informative relationships and common motivators can be
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determined using parallel search  volumes and
cross-comparisons, which may be profitable as forecasts and
may be retrospectively instructive for both research and
marketing.

“Top searches’ are search termswith the most significant levels
of interest. Google states: “These terms are related to the term
you've entered; if you didn’'t enter in a search term, the top
searches will be related to the category or country/territory
you've chosen. Google determines relativity by examining
searches that have been conducted by a large group of users
preceding the search term you've entered, aswell as after.”

Furthermore, as “Insights for Search examines the past values
for thetermsyou’ve entered, it can extrapolate the future val ues,
creating a forecast of search trends for those terms. This
prediction model doesn't take into account the context of the
search term or its category, nor doesit account for any business
cycles that may be driving a specific market (for details, see
[70])."

Finally, Google warns on their website that the analytical data
provided “ams to provide insights into broad search patterns.
Several approximations are used to compute these results. The
Insights for Search (or Google Trends) map is intended for
genera analysis of volume patterns. Borders are an

http://publichealth.jmir.org/2017/1/e15/
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approximation and may not be accurate” Thus, Googlereleases
its own data only in an aggregated way and often without
assigning absolute values, such as the number of visitorsto its

graphs.

Results

Main Results

A comparison of the normalized data for the countrywide
Google searchesrevea ed that Googletop searchesfor whiplash
injury in Germany and the United Kingdom showed sufficient
search volume and were frequently accompanied by searches
for “compensation.” In other words, the concatenation of
national search interest between these 2 topics such as“whiplash
injury  compensation” or its German counterpart
“schmerzensgeld schleudertrauma,” was apparently common
(see Multimedia Appendix 1). The top searches for whiplash
injury in the “health” and “law and government” category for
Germany and the United Kingdom can be found in Multimedia
Appendix 1, respectively. Searching for “whiplash” (without
“injury”) in the United Kingdom revealed the following top
searches (spelling not corrected), where 18 out of 47 or ~38%
of the top search results were at least semantically associated
with compensation (Table 2).
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Table 2. Google Trends-ranked “top searches’ for “whiplash” in the United Kingdom.

Noll-Hussong

Rank (#) Top searches

1 symptoms whiplash

2 whiplash injury

3 compensation

4 compensation whiplash
5 whiplash claim

6 whiplash injuries

7 accident whiplash

8 miss whiplash

9 whiplash claims

10 neck whiplash

11 compensation for whiplash
12 symptoms of whiplash
13 claimfor whiplash

14 iron man whiplash

15 car accident whiplash
16 whiplash injury compensation
17 whiplash treatment

18 what iswhiplash

19 whiplash payout

20 whiplash injury claim
21 neck pain

22 whip lash

23 whiplash injury symptoms
24 whiplash lyrics

25 whiplash injury claims
26 whiplash neck injury

27 neck injury

28 claims for whiplash

29 whiplash trash

30 whiplash claiming whiplash
31 whiplash scooter

32 whiplash effects

33 average whiplash payout
34 whiplash marvel

35 accident claims

36 whiplash guidelines

37 whiplash symptoms

38 symptoms for whiplash
39 whiplash monkey

40 whiplash payouts

41 whiplash braid

42 Berkley whiplash

http://publichealth.jmir.org/2017/1/e15/
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Rank (#) Top searches
43 average whiplash claim
44 treatment for whiplash
45 whiplash syndrome
46 compensation calculator
47 whiplash compensation uk

The mentioned combination of Google users search interest for
“whiplash” with “compensation” was not detected in the
nationalized search queries in Finland (“not enough search
volume to show graphs’), France (“top searches: not enough
search volume to show results’), Greece (“nhot enough search
volume to show graphs’), or Lithuania (“not enough search
volume to show graphs”).

Searching for “compensation” under the Google category
“health” in the United Kingdom revealed that “whiplash” and
“whiplash compensation” where ranked third and fourth under
top searches, after “injury compensation” (rank 1) and
“compensation act” (rank 2). Searching in the United Kingdom
for “compensation” in “all categories’ revealed “whiplash” for
the first time at rank 14, and searching for “compensation” in
“law and government category” revealed “whiplash” at rank 8
(MultimediaAppendix 1). Searching for “injury compensation”
inthe Google category “health” in the United Kingdom revealed
“whiplash injury” at rank 1 of concatenated top searches
(Multimedia Appendix 1).

Looking for analog searchesin “all categories’ in Germany for
“schmerzensgeld”  (injury  compensation) shows that
“schleudertrauma’ (whiplash injury) is at rank 3 of “top
searches’ (Multimedia Appendix 1). The differing distribution
of “whiplash” in the different Google categories with respect
to Germany and the United Kingdom may be due to
categorization inconsistencies by Google.

However, no similar correlation could be detected for Lithuania
searching for “atlyginimas uz kano suzalojima,” “Zzalos
atlyginimas,” or “Zalos kompensacija,” for “kipuraha+vamman
korvaukset” (injury compensation) in Finland or “amodnpiwon
TpaLpOTIOU®Y” in Greece, as these searches revealed “not
enough search volume to show graphs” Searching for
“indemnisation+dommages et intéréts’ in France revealed the
following results: “indemnisation chomage, chomage,
indemnisation assedic, indemnisation accident, indemnisation
maladie, indemnisation assurance, accident travall
indemni sation, chomage partiel, indemnisation chomage partiel,
assedic indemnisation chomage, indemnisation pole employ,
indemnisation licenciement, accident du travail, (...)”

Comparison With Other Diseases

Checking for top searches in all categories for “arthritis’ in
Switzerland (German-speaking part of Switzerland) and
Germany, “niveltulehdus’ in Finland, “arthrite” in France,
“apBpitida” in Greece, “artritas’ in Lithuania, and “arthritis’
inthe United Kingdom revealed the results shown in Multimedia
Appendix 1. Searching for arthritis, the Internet users were
transnationally most interested in termslike arthritis symptoms
or arthritis treatment. As an aside, we did not find a

http://publichealth.jmir.org/2017/1/e15/

concatenation of top searches or rising searches of arthritiswith
compensation in any of the 3 countries.

Checking for top searches for “headache” in the United
Kingdom, “kopfschmerzen” in Switzerland and Germany,
“paansirky” inFinland, “mal detéte” in France, “ TovoK ¢ aA0”
in Greece (“not enough search volume to show graphs’), and
“galvos skausmas’ in Lithuania (“ not enough search volumeto
show results”) revealed the results presented in Multimedia
Appendix 1.

Checking for top searches in al categories for “huftfraktur”
(hip fracture) were donefor Switzerland (German-speaking part
of Switzerland) and Germany (both: “not enough search volume
to show graphs”), “fracturedelahanche” in France (“ not enough
search volumeto show results”), “lonkkamurtuman” in Finland
(“not enough search volume to show graphs’), “kKataypa
toxiov” in Greece (“not enough search volume to show
graphs”), “Slaunikaulio 1Gzis” in Lithuania (“ not enough search
volume to show graphs’), and “hip fracture” in the United
Kingdom (ranked geographic information system [GIS] top
searchesin the United Kingdom: “fracture of hip, hip fractures,
neck of femur, hip replacement, hip fracture database, hip pain,
hip fracture treatment, fractured hip, hip fracture guidelines,
hip fracture classification, and hip fracture management”).

We also checked the top searches in all categories for “radius
fracture” inthe United Kingdom, “radiusfraktur” in Switzerland
and Germany, “sdde murtuma’ in Finland (“not enough search
volume to show results’), “fracture du radius’ in France,
“aktiva Kataypa” in Greece (“not enough search volume to
show results”), and “ spindulys1azis’ in Lithuania (“ not enough
search volume to show results”); Multimedia Appendix 1.

We checked for top searchesin all categories for “depression”
in Switzerland, Germany, France, and the United Kingdom
(same spelling in mentioned countries), “masennus’ in Finland,
“KatabAalyn” in Greece, and “depresija’ in Lithuania (we did
not rule out the economic meaning of this term choosing the
“health” category because this category isn't, eg, available for
Lithuania) and the results are shown in Multimedia A ppendix
1. Searching for depression, the Internet users were
transnationally most interested in terms like “depression
symptoms’ or “depression tests’” (MultimediaAppendix 1). As
an aside, we did not find a concatenation of top searches or
rising searches with “compensation” in any of the 3 countries.

We checked for “fibromyalgia’ in the United Kingdom, Finland,
and France, “fibromyalgie” in Switzerland and Germany,
“IlvopuaAyia” in Greece (“not enough search volume to show
graphs’), and “fibromiagija’ in Lithuania (“ not enough search
volume to show graphs’). Remarkably, no concatenation of
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“fibromyalgia’ and “compensation” (or their respective
translations) could be found (Multimedia Appendix 1).

Searching for “ schleudertraumat+coup de fouet cervicale+coup
du lapin+colpo di frusta” (German, French, and Italian search

Noll-Hussong

term) in the health category for Switzerland for the years

2007-2009 and 2010-2011, respectively, revealed a decline in
Google search queries for “whiplash” (Figure 2).

Figure 2. Google Insights Screenshot of cumulative regional interest for “ schleudertrauma-+coup de fouet cervical e+coup du lapin+colpo di frusta” in
Switzerland during the period from 2005 to 2010. Regional Interest (search volume) was highest in 1. Bern, 2. Zurich and 3. Vaud. Left Upper Inset:
The search interest for mentioned search terms declined ~ 40% comparing the years 2007-2009 (mean: 33) with 2010-2011 (mean: 20).
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Supplementary Notes

Searching for the number of advertisers for the respective
national queriesfor “whiplash” on Alexa—theleading provider
of global Web metrics—revealed that attorneys offering their
assistance in law suits on personal injuries are among thetop 5
in search ads for “whiplash” searches on major search engines
in Germany and the United Kingdom, but not Lithuania[64].

Searching for “whiplash injury” on YouTube [71], which also
belongs to Google, Inc, shows that there are about 43,700
unfiltered results (as on November 27, 2016), in which the top
videos are more or |less advertisements for nonevidence-based
methods of “treatment” (in particular, showing the “benefits’
or “secrets’ of chiropractic care) and “whiplash injury
compensation.”

Discussion

Principal Findings
This study shows that, in general, Lithuanians, Greeks, and
Finns use the Internet to search for health information on

http://publichealth.jmir.org/2017/1/e15/
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conditions such as arthritis and depression in much the same
way as do those from Germany, the United Kingdom, and
Switzerland. However, there is a marked difference in the
patterns of searches for whiplash injury or similar termsin the
two former countries and Germany, the United Kingdom, and
Switzerland, countries known to have high compensation rates
for whiplash injury. Searchesin Germany, the United Kingdom,
and Switzerland for whiplash are high ranking when one
examines searches combined with terms like “ compensation.”

One main result is that the aforementioned combination of
Google searches reflecting combined consumer interests in
“whiplash injury” and “compensation” was not detected in
Lithuania and other European countries (Finland, France,
Greece) where cultural and psychosocia factors, including
expectations, and insurance systems, have been described as
significantly different from countries in which the problem of
chronic whiplashishighly prevalent [72]. Actualy, in Lithuania
thereisno formal compensation system for late whiplash injury
pain and suffering, and thisfact may, amongst others, influence
the coping styles of the respective persons concerned [73].
Moreover, our findingsreflect the low incidence of late whiplash
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in Finland [6,34], where total socioeconomic costs are estimated
asabout 1.5 million euro per annum, France [6,74], and Greece
[75,76]. There has been a 70% rise in motor insurance injury
claims over the 6 years leading up to 2012 in the United
Kingdom, despite a 23% drop in the number of casualties
actually caused by road accidents—and whiplash accounted for
70% of the total. That amounted to roughly 554,000 whiplash
claimsfrom 2010-11, that is more than 1500 claims aday. The
whiplashinjury costsin the United Kingdom are approximately
4.6 billion euro per annum [77]. In Germany, whiplash injury
isnumber 1 of consequences after vehicle accidents with about
20,000 cases per year, and costs the insurance companies at
least 500 million euro per annum, “official” compensation for
pain and suffering due to whiplash is about 2000 euro (higher
regional court (OLG) Frankfurt VRS 90, 254).

These different signs synoptically suggest that abiopsychosocial
[78] understanding of chronic whiplash is important [79],
especialy in the “socia” aspect, and the Internet is a social
medium. Despite many years of research, the evidenceregarding
unquestionablerisk factorsfor late whiplash is sparse but seems
to include personal, societal, medicolegal, and environmental
factors [80]. Against this background one should aso mention
an experimental study in 2001 in which participantswere placed
in a stationary vehicle with a curtain blocking their rear view,
and exposed to a simulated rear-end collision [81]. Twenty
percent of patients had symptoms at 3 days, despite the fact that
no collision actually occurred [38].

Until now, the Internet search statistics [82] and social media
[83] in medicine are mainly used for outbreak detection and/or
the monitoring of transmissible [22,68,84,85], whereupon
noninfectious diseases noticeably gain attention (eg, [86,87]).
Google Insights for Search (now: Google Trends), initialy
developed by Google's research and development center in
Isradl, isthe most important freely available application on the
World Wide Web. These systems are growing, and they provide
multifaceted information concerning old and emerging disorders
[88]. This intrinsic “predictive power” is associated with the
phenomenaof “swarmintelligence” [89] and typical, sometimes
enigmatic properties of “social networks’ [90]. However, the
impact and reliability of these systems on medical and public
health and individual physiciansisnot certain [91]. Information
overload [92] in times of “Health 2.0” [93], incorrect reports
(as has been shown, eg, for psychological trauma-related [94]),
or Web-based information on low back pain [95]), the lack of
signal specificity [96], information filtered by Internet search
engine providers (ie, economic [97], political or social search
engine bias) [98], media or marketing [99] interest, differing
search strategies (eg, [100]), misspellings, Internet availability
and local specialties [101,102], age-related differences in the
accuracy of Web query-based predictions[103], seasonal effects
[104], problems with incidence peaks [82,105], the
unforeseeabl e or undisclosed evolution of search algorithms or
models [106], noise [107], and (last, not least) statistical issues
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concerning the analysis of time series[108,109] are among the
manifold confounding factors that may interfere with the
development and reliability of the Internet search engine
analytics, even in the medical sector [91,110]. Moreover, and
from a more clinical point of view, Web-based information
gathering may foster greater patient engagement in health
maintenance and care [111]. Conversely, thereisarelationship
between searching for health information on the Web and health
anxiety, a phenomenon recently named ” cyberchondria,” which
may inversely influence the health of the respective Internet
searchers[112,113]. Against this background, we may haveto
develop feasible models and tools for consumers to assess and
filter health information on the Internet [114]. It is of note that
other societal factors appear to also play significant rolesin the
rate of development of late whiplash disorder as it has been
shown that, at least within Canada, regions with similar
compensation systems have large differencesin rates occurrence
[11].

Per spective

Futureinvestigationswill deepen our knowledgein the growing
field of search engine analytics as kind of infodemiology
[85,115] (or “i-epidemiology”) of the worldwide socia network
named Internet. Google Correlate [116], for example, enables
oneto find queries with asimilar pattern to atarget data series.
The target can either be a real-world trend that one provides
(eg, a dataset of event counts over time) or a query that one
enters. In this context, Google Correlate uses Web search
activity data to find queries with a similar pattern to a target
data series. The results can be viewed on the Google Correlate
website or downloaded as a comma-separated values (CSV)
file[117] for further analysis. In other words, Google Correlate
islike Google Trendsin reverse. With Google Trends, one types
in a query and receives a data series of activity. With Google
Correlate, one enters adata series (the target) and receivesalist
of queries with a data series that follows asimilar pattern.

Theseinvestigations should include the evolving impact of other
social media, such as “Google+,” “Facebook” (eg, [118]),
“YouTube’ [119], “Wikipedia’ [120], “ Twitter” [121-124], and
“IBM Watson” [125-127] on public health and reflect on the
dark sides of the aforementioned developments, for examplein
terms of the possible impact of search engine analytics (on the
companies behind them) on our privacy (eg, [128,129]). Second,
the evolving contagiosity of ambient awareness, that is
“awareness created through regular and constant reception,
and/or exchange of information fragmentsthrough social media’
(see [130]) has been neglected in public health thus far and
could be anew form of “vira environment” for the upcoming
generation. Finally, successful communication among health
care providers and their patients from various sociocultural
backgrounds depends on devel oping awareness of the normative
cultural values of patients, how concepts of health and disease
develop [131], and how these differ.

JMIR Public Health Surveill 2017 | vol. 3 |iss. 1| el5|p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Noll-Hussong

Multimedia Appendix 1
Supplementary tables S1 - S11.

[PDE File (Adobe PDF File), 172K B-Multimedia Appendix 1]

References

1.

Ferrari R, Shorter E. From railway spine to whiplash--the recycling of nervousirritation. Med Sci Monit 2003
Nov;9(11):HY 27-HY 37. [Medline: 14586283]

2. Ferrari R, Kwan O, Russell AS, Pearce JM, Schrader H. The best approach to the problem of whiplash? one ticket to
Lithuania, please. Clin Exp Rheumatol 1999;17(3):321-326. [Medline: 10410265]

3. Kwan O, Friel J. A new strategy to support the ‘chronic injury' model of whiplash: ignore Lithuania. Med Sci Monit 2002
Feb;8(2):LE3-LES. [Medline: 11913356]

4. Otte A. The 'railway spine--a precursor for the 'whiplash syndrome? Med Sci Monit 2001;7(5):1064-1065. [Medline:
11535958]

5. Pearce M. Whiplash injury: areappraisal. J Neurol Neurosurg Psychiatry 1989 Dec;52(12):1329-1331 [FREE Full text]
[Medline: 2693615]

6.  Chappuis G, Soltermann B, CEA, AREDOC, CEREDOC. Number and cost of claims linked to minor cervical traumain
Europe: results from the comparative study by CEA, AREDOC and CEREDOC. Eur Spine J 2008 Oct;17(10):1350-1357
[FREE Full text] [doi: 10.1007/s00586-008-0732-8] [Medline: 18704519]

7. European_Transport_Safety Council. Reining in whiplash - better protection for Europe's car occupants 2007 URL: http:/
[archive.etsc.eu/documents/ET S%20008-071.pdf [accessed 2017-03-13] [WebCite Cache ID 6ovquyV 2]

8. NCBI. 2016. U.S. National Library of Medicine URL: https.//www.nchi.nlm.nih.gov/pubmed [accessed 2016-11-27]
[WebCite Cache ID 6mL 89pTQj]

9.  Schrader H, Stovner LJ, Eisenmenger W. [Doubtful nosological validity of the chronic whiplash syndrome]. Orthopade
2012 Feb;41(2):147-152. [doi: 10.1007/s00132-011-1868-5] [Medline: 22124728]

10. Schrader H, Obelieniene D, Bovim G, Surkiene D, Mickeviciene D, Misevicienel, et al. Natura evolution of late whiplash
syndrome outside the medicolegal context. Lancet 1996 May 4;347(9010):1207-1211. [Medline: 8622449]

11. Cassidy JD, Carroll LJ, Cété P, LemstraM, Berglund A, Nygren A. Effect of eliminating compensation for pain and
suffering on the outcome of insurance claims for whiplash injury. N Engl JMed 2000 Apr 20;342(16):1179-1186. [doi:
10.1056/NEJM 200004203421606] [Medline: 10770984]

12.  Nuti SV, Wayda B, Ranasinghe |, Wang S, Dreyer RP, Chen Sl, et a. The use of google trends in health care research: a
systematic review. PL0S One 2014;9(10):€109583 [FREE Full text] [doi: 10.1371/journal.pone.0109583] [Medline:
25337815]

13.  Jansen BJ. Search log analysis; what it is, what's been done, how to do it. Libr Inf Sci Res 2006 Sep;28(3):407-432. [doi:
10.1016/j.lisr.2006.06.005]

14. Eysenbach G. Infodemiology: tracking flu-related searches on the web for syndromic surveillance. AMIA Annu Symp Proc
2006:244-248 [FREE Full text] [Medline: 17238340]

15. Eysenbach G. Infodemiology and infoveillance: framework for an emerging set of public health informatics methods to
analyze search, communication and publication behavior on the Internet. J Med Internet Res 2009;11(1):e11 [FREE Full
text] [doi: 10.2196/jmir.1157] [Medline: 19329408]

16. Wikipedia. Search analytics URL : https.//en.wikipedia.org/wiki/Search _analytics [accessed 2016-11-27] [WebCite Cache
ID 6mL 7bzrOh]

17. Internet World Stats. Miniwatts Marketing Group URL : http://www.internetworldstats.com/stats.htm [accessed 2016-11-27]
[WebCite Cache ID 6mL 7THJIEX]

18. Santana S, Lausen B, Bujnowska-Fedak M, Chronaki CE, Prokosch H, Wynn R. Informed citizen and empowered citizen
in health: results from an European survey. BMC Fam Pract 2011;12:20 [FREE Full text] [doi: 10.1186/1471-2296-12-20]
[Medline: 21496309]

19. Cross M. How theinternet is changing health care. BMJ 2008 Jul 22;337:a883. [Medline: 18647776]

20. Dufton JA, Bruni SG, Kopec JA, Cassidy JD, Quon J. Delayed recovery in patients with whiplash-associated disorders.
Injury 2012 Jul;43(7):1141-1147. [doi: 10.1016/j.injury.2012.03.006] [Medline: 22475071]

21. Noll-Hussong M, Lahmann C. [Whiplash and Werther effect: the potentia of googleinsightsfor search for medical research
and public health]. Fortschr Neurol Psychiatr 2011 Jun;79(6):340-344. [doi: 10.1055/s-0031-1273293] [Medline: 21598205]

22. Ginsberg J, Mohebbi MH, Patel RS, Brammer L, Smolinski M S, Brilliant L. Detecting influenza epidemics using search
engine query data. Nature 2009 Feb 19;457(7232):1012-1014. [doi: 10.1038/nature07634] [Medline: 19020500]

23. Breyer BN, Eisenberg ML. Useof Googlein study of noninfectious medical conditions. Epidemiology 2010 Jul;21(4):584-585
[FREE Full text] [doi: 10.1097/EDE.0b013e3181e080cd] [Medline: 20539114]

24. Rossignol L, Pelat C, Lambert B, Flahault A, Chartier-Kastler E, Hanglik T. A method to assess seasonality of urinary tract
infections based on medication sales and google trends. PL oS One 2013;8(10):e76020 [FREE Full text] [doi:
10.1371/journal .pone.0076020] [Medline: 24204587]

http://publichealth.jmir.org/2017/1/e15/ JMIR Public Health Surveill 2017 | vol. 3|iss. 1| €15 p. 10

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v3i1e15_app1.pdf&filename=27dc964085fdd1c0c73bfea4a1dcf65a.pdf
https://jmir.org/api/download?alt_name=publichealth_v3i1e15_app1.pdf&filename=27dc964085fdd1c0c73bfea4a1dcf65a.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14586283&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10410265&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11913356&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11535958&dopt=Abstract
http://jnnp.bmj.com/cgi/pmidlookup?view=long&pmid=2693615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2693615&dopt=Abstract
http://europepmc.org/abstract/MED/18704519
http://dx.doi.org/10.1007/s00586-008-0732-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18704519&dopt=Abstract
http://archive.etsc.eu/documents/ETS%20008-071.pdf
http://archive.etsc.eu/documents/ETS%20008-071.pdf
http://www.webcitation.org/

                                            6ovquyV2j
https://www.ncbi.nlm.nih.gov/pubmed
http://www.webcitation.org/

                                            6mL89pTOj
http://dx.doi.org/10.1007/s00132-011-1868-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22124728&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8622449&dopt=Abstract
http://dx.doi.org/10.1056/NEJM200004203421606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10770984&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0109583
http://dx.doi.org/10.1371/journal.pone.0109583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25337815&dopt=Abstract
http://dx.doi.org/10.1016/j.lisr.2006.06.005
http://europepmc.org/abstract/MED/17238340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17238340&dopt=Abstract
http://www.jmir.org/2009/1/e11/
http://www.jmir.org/2009/1/e11/
http://dx.doi.org/10.2196/jmir.1157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19329408&dopt=Abstract
https://en.wikipedia.org/wiki/Search_analytics
http://www.webcitation.org/

                                            6mL7bzr0h
http://www.webcitation.org/

                                            6mL7bzr0h
http://www.internetworldstats.com/stats.htm
http://www.webcitation.org/

                                            6mL7THJEx
http://www.biomedcentral.com/1471-2296/12/20
http://dx.doi.org/10.1186/1471-2296-12-20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21496309&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18647776&dopt=Abstract
http://dx.doi.org/10.1016/j.injury.2012.03.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22475071&dopt=Abstract
http://dx.doi.org/10.1055/s-0031-1273293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21598205&dopt=Abstract
http://dx.doi.org/10.1038/nature07634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19020500&dopt=Abstract
http://europepmc.org/abstract/MED/20539114
http://dx.doi.org/10.1097/EDE.0b013e3181e080cd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20539114&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0076020
http://dx.doi.org/10.1371/journal.pone.0076020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24204587&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Noll-Hussong

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

Nguyen T, Tran T, Luo W, Gupta S, Rana S, Phung D, et a. Web search activity data accurately predict population chronic
diseaserisk inthe USA.. JEpidemiol Community Health 2015 Jul;69(7):693-699. [doi: 10.1136/jech-2014-204523] [Medline:
25805603]

Ling R, LeeJ. Disease monitoring and health campai gn eval uation using Google search activitiesfor HIV and AIDS, stroke,
colorectal cancer, and marijuana use in Canada: aretrospective observationa study. JMIR Public Health Surveill 2016 Oct
12;2(2):e156 [FREE Full text] [doi: 10.2196/publichealth.6504] [Medline: 27733330]

Kelly CM, Jorm AF. Stigma and mood disorders. Curr Opin Psychiatry 2007 Jan;20(1):13-16. [doi:

10.1097/Y CO.0b013e3280113cf5] [Medline: 17143076]

Elbers NA, Hulst L, Cuijpers P, Akkermans AJ, Bruinvels DJ. Do compensation processes impair mental health? A
meta-analysis. Injury 2013 May;44(5):674-683 [ FREE Full text] [doi: 10.1016/j.injury.2011.11.025] [Medline: 22244996
Fishbain DA, Rosomoff HL, Cutler RB, Rosomoff RS. Secondary gain concept: areview of the scientific evidence. Clin
JPain 1995 Mar;11(1):6-21. [Medline: 7787338]

Bernardo TM, Rgjic A, Young I, Robiadek K, Pham MT, Funk JA. Scoping review on search queries and social mediafor
disease surveillance: a chronology of innovation. J Med Internet Res 2013;15(7):e147 [FREE Full text] [doi:
10.2196/jmir.2740] [Medline: 23896182]

Alexa. 2016. The top 500 sites on the web URL : http://www.alexa.com/topsites [accessed 2016-11-27] [WebCite Cache
ID 6mL 7Y X 2rk]

InternetLiveStats. 2016. Google Search Statistics URL : http://www.internetlivestats.com/google-search-statistics/ [accessed
2016-11-27] [WebCite Cache ID 6mL 7yKNrd]

Marx P. [Assessment of whiplash and cervical spineinjury]. Nervenarzt 2011 Dec;82(12):1525-1532. [doi:
10.1007/s00115-011-3286-7] [Medline: 22105883]

Miettinen T, Lindgren KA, Airaksinen O, Leino E. Whiplash injuriesin Finland: a prospective 1-year follow-up study.
Clin Exp Rheumatol 2002;20(3):399-402. [Medline: 12102479]

Obelieniene D, Schrader H, Bovim G, Miseviciene |, Sand T. Pain after whiplash: a prospective controlled inception cohort
study. J Neurol Neurosurg Psychiatry 1999 Mar;66(3):279-283 [FREE Full text] [Medline: 10084524]

Haneline MT. The notion of a'whiplash culture': areview of the evidence. J Chiropr Med 2009 Sep;8(3):119-124 [FREE
Full text] [doi: 10.1016/j.jcm.2009.04.001] [Medline: 19703667]

Richter M, Ferrari R, Otte D, Kuensebeck H, Blauth M, Krettek C. Correlation of clinical findings, collision parameters,
and psychological factorsin the outcome of whiplash associated disorders. J Neurol Neurosurg Psychiatry 2004
May;75(5):758-764 [FREE Full text] [Medline: 15090574]

Castro WH, Meyer SJ, Becke ME, Nentwig CG, Hein MF, Ercan B, et al. No stress--no whiplash? Prevalence of ‘whiplash'
symptoms following exposure to a placebo rear-end collision. Int JLegal Med 2001;114(6):316-322. [Medline: 11508796]
Atherton K, Wiles NJ, Lecky FE, Hawes SJ, Silman AJ, Macfarlane GJ, et a. Predictors of persistent neck pain after
whiplash injury. Emerg Med J 2006 Mar;23(3):195-201 [FREE Full text] [doi: 10.1136/em|.2005.027102] [Medline:
16498156]

Schmand B, Lindeboom J, Schagen S, Heijt R, Koene T, Hamburger HL. Cognitive complaints in patients after whiplash
injury: the impact of malingering. J Neurol Neurosurg Psychiatry 1998 Mar;64(3):339-343 [FREE Full text] [Medline:
9527145]

Regenauer A. [Contentious diseases--a medico-social phenomenon from an insurance medicine perspective].
Versicherungsmedizin 2008 Mar 1;60(1):3-7. [Medline: 18405228]

Jaracz J, Gattner K, Jaracz K, GérnaK. Unexplained painful physical symptomsin patientswith major depressive disorder:
preval ence, pathophysiology and management. CNS Drugs 2016 Apr;30(4):293-304 [FREE Full text] [doi:
10.1007/s40263-016-0328-5] [Medline: 27048351]

Tribunal federal Switzerland V. Servat. Urteil vom 30. August 2010 9C_510/2009, Schleudertraumafolgen begriinden in
der Regel keinen Anspruch auf eine IV Rente URL : http://www.servat.unibe.ch/dfr/bger/100830 9C_510-2009.html
[accessed 2017-03-13] [WebCite Cache ID 6ovvHHK sC]

Tobon GJ, Youinou P, Saraux A. The environment, geo-epidemiology, and autoimmune disease: rheumatoid arthritis. J
Autoimmun 2010 Aug;35(1):10-14. [doi: 10.1016/j.jaut.2009.12.009] [Medline: 20080387]

Stovner LJ, Andree C. Prevalence of headache in Europe: areview for the Eurolight project. J Headache Pain 2010
Aug;11(4):289-299 [FREE Full text] [doi: 10.1007/s10194-010-0217-0] [Medline: 20473702]

Hartholt KA, Oudshoorn C, Zidlinski SM, Burgers PT, Panneman MJ, van Beeck EF, et al. The epidemic of hip fractures:
are we on theright track? PLoS One 2011;6(7):€22227 [FREE Full text] [doi: 10.1371/journal.pone.0022227] [Medline:
21799797)

Court-Brown CM, Wood AM, Aitken S. The epidemiology of acute sports-related fracturesin adults. Injury 2008
Dec;39(12):1365-1372. [doi: 10.1016/j.injury.2008.02.004] [Medline: 18514656]

Richter M, Otte D, Jahanyar K, Blauth M. Upper extremity fracturesin restrained front-seat occupants. J Trauma 2000
May;48(5):907-912. [Medline: 10823535]

O'Neill TW, Cooper C, FinnJD, Lunt M, PurdieD, Reid DM, UK Caolles Fracture Study Group. Incidence of distal forearm
fracture in British men and women. Osteoporos Int 2001;12(7):555-558. [Medline: 11527052]

http:/publicheslth.jmir.org/2017/1/e15/ JMIR Public Health Surveill 2017 | vol. 3 |iss. 1| €15 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1136/jech-2014-204523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25805603&dopt=Abstract
http://publichealth.jmir.org/2016/2/e156/
http://dx.doi.org/10.2196/publichealth.6504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27733330&dopt=Abstract
http://dx.doi.org/10.1097/YCO.0b013e3280113cf5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17143076&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S0020-1383(11)00571-7
http://dx.doi.org/10.1016/j.injury.2011.11.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22244996&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7787338&dopt=Abstract
http://www.jmir.org/2013/7/e147/
http://dx.doi.org/10.2196/jmir.2740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23896182&dopt=Abstract
http://www.alexa.com/topsites
http://www.webcitation.org/

                                            6mL7YX2rk
http://www.webcitation.org/

                                            6mL7YX2rk
http://www.internetlivestats.com/google-search-statistics/
http://www.webcitation.org/

                                            6mL7yKNrd
http://dx.doi.org/10.1007/s00115-011-3286-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22105883&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12102479&dopt=Abstract
http://jnnp.bmj.com/cgi/pmidlookup?view=long&pmid=10084524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10084524&dopt=Abstract
http://europepmc.org/abstract/MED/19703667
http://europepmc.org/abstract/MED/19703667
http://dx.doi.org/10.1016/j.jcm.2009.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19703667&dopt=Abstract
http://jnnp.bmj.com/cgi/pmidlookup?view=long&pmid=15090574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15090574&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11508796&dopt=Abstract
http://europepmc.org/abstract/MED/16498156
http://dx.doi.org/10.1136/emj.2005.027102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16498156&dopt=Abstract
http://jnnp.bmj.com/cgi/pmidlookup?view=long&pmid=9527145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9527145&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18405228&dopt=Abstract
http://europepmc.org/abstract/MED/27048351
http://dx.doi.org/10.1007/s40263-016-0328-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27048351&dopt=Abstract
http://www.servat.unibe.ch/dfr/bger/100830_9C_510-2009.html
http://www.webcitation.org/

                                            6ovvHHKsc
http://dx.doi.org/10.1016/j.jaut.2009.12.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20080387&dopt=Abstract
http://europepmc.org/abstract/MED/20473702
http://dx.doi.org/10.1007/s10194-010-0217-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20473702&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0022227
http://dx.doi.org/10.1371/journal.pone.0022227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21799797&dopt=Abstract
http://dx.doi.org/10.1016/j.injury.2008.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18514656&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10823535&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11527052&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Noll-Hussong

50. Thompson PW, Taylor J, Dawson A. The annual incidence and seasonal variation of fractures of the distal radiusin men
and women over 25 yearsin Dorset, UK. Injury 2004 May;35(5):462-466. [doi: 10.1016/S0020-1383(03)00117-7] [Medline:
15081322]

51. Cheng SY, Levy AR, Lefaivre KA, Guy P, Kuramoto L, Sobolev B. Geographic trends in incidence of hip fractures: a
comprehensiveliterature review. OsteoporosInt 2011 Oct;22(10):2575-2586. [doi: 10.1007/s00198-011-1596-z] [Medline:
21484361]

52.  Wittchen HU, Jacobi F, Rehm J, Gustavsson A, Svensson M, Jonsson B, et al. The size and burden of mental disorders and
other disorders of the brain in Europe 2010. Eur Neuropsychopharmacol 2011 Sep;21(9):655-679. [doi:
10.1016/j.euroneuro.2011.07.018] [Medline: 21896369]

53. Gustavsson A, Svensson M, Jacobi F, Allgulander C, Alonso J, Beghi E, CDBE2010Study Group. Cost of disorders of the
brain in Europe 2010. Eur Neuropsychopharmacol 2011 Oct;21(10):718-779. [doi: 10.1016/j.euroneuro.2011.08.008]
[Medline: 21924589]

54. Olesen J, Gustavsson A, Svensson M, Wittchen H, Jonsson B, CDBE2010 SG, et al. The economic cost of brain disorders
in Europe. Eur J Neurol 2012 Jan;19(1):155-162. [doi: 10.1111/j.1468-1331.2011.03590.x] [Medline: 22175760]

55.  WHO. 2016. Depression - Fact Sheet URL: http://www.who.int/mediacentre/factsheets/fs369/en/ [accessed 2016-11-27]
[WebCite Cache ID 6mL 8Fwmlj]

56. Branco JC, Bannwarth B, Failde |, Abello CJ, Blotman F, Spaeth M, et al. Prevalence of fibromyalgia: asurvey in five
European countries. Semin Arthritis Rheum 2010 Jun;39(6):448-453. [doi: 10.1016/j.semarthrit.2008.12.003] [Medline:
19250656]

57. Neumann L, BuskilaD. Epidemiology of fibromyalgia. Curr Pain Headache Rep 2003 Oct;7(5):362-368. [Medline:
12946289]

58. de Girolamo G. Epidemiology and social costs of low back pain and fibromyalgia. Clin J Pain 1991;7 Suppl 1:S1-S7.
[Medline: 1839774]

59. Tzellos TG, ToulisKA, Goulis DG, Papazisis G, Zampeli VA, Vakfari A, et al. Gabapentin and pregabalin in the treatment
of fibromyalgia: a systematic review and a meta-analysis. J Clin Pharm Ther 2010 Dec;35(6):639-656. [doi:
10.1111/j.1365-2710.2009.01144.x] [Medline: 21054455]

60. Makeld M, HelibvaaraM. Prevalence of primary fibromyalgiain the Finnish population. BM J 1991 Jul 27;303(6796):216-219
[EREE Full text] [Medline: 1884057]

61. Mozilla. 2016. Mozilla Foundation URL : https://www.mozilla.org/en-US/ [accessed 2016-11-27] [WebCite Cache ID
6mL 84759b]

62. Google. 2012. Google Trends URL : https.//www.google.com/trends/ [accessed 2016-11-27] [WebCite Cache D 6mL 71 S3L 2]

63. StatCounter. 2016. Top 5 Desktop, Tablet & amp;amp; Console Search Enginesfrom July 2008 to August 2016 URL: http:/
[gs.statcounter.com/ [accessed 2016-11-27] [WebCite Cache ID 6mL8COPyd]

64. Alexa 1996. Alexa Internet URL: http://www.alexa.com/ [accessed 2016-11-27] [WebCite Cache ID 6mL 7enmau]

65. Google. 2016. Trend Help URL: https://support.google.com/trends/answer/
62481057hl=en& ref_topic=6248052,%2027Jul 2015 [accessed 2015-07-27] [WebCite Cache ID 6mL 7rpvin]

66. Singh PM, Wight CA, Sercinoglu O, Wilson DC, Boytsov A, RaizadaMN. Language preferences on websitesand in Google
searches for human health and food information. JMed Internet Res 2007 Jun 28;9(2):€18 [FREE Full text] [doi:
10.2196/jmir.9.2.€18] [Medline: 17613488]

67. MetcalfeD, Price C, Powell J. Media coverage and public reaction to a celebrity cancer diagnosis. J Public Health (Oxf)
2011 Mar;33(1):80-85 [FREE Full text] [doi: 10.1093/pubmed/fdq052] [Medline: 20679285]

68. Eysenbach G. Infodemiology: tracking flu-rel ated searches on the web for syndromic surveillance. AMIA Annu Symp Proc
2006:244-248 [FREE Full text] [Medline: 17238340]

69. Wikipedia 2016. Google Insights for Search URL : https://de.wikipedia.org/wiki/Google Insights for Search [accessed
2016-11-27] [WebCite Cache |ID 6mL8Y 0psS]

70. Shimshoni Y, Efron N, Matias Y. Wellesley. 2009. On the Predictability of Search Trends 2009 URL : http://cs.wellesley.edu/
~Cs315/Papers/M ati as%20et%20al %20goodle_trends predictability.pdf [accessed 2017-03-13] [WebCite Cache ID
60viM TfPQ]

71. Youtube. 2016. Youtube LLCURL: https.//www.youtube.com/results?search query=whiplash+injury [accessed 2016-11-27]
[WebCite Cache ID 6mL8SALf]

72. Ferrari R. The Whiplash Encyclopedia: The Facts and Myths of Whiplash. Sudbury, MA: Jones and Bartlett Publishers;
2006.

73. Ferrari R, Pieschl S. An examination of coping styles and expectations for whiplash injury in Germany: comparison with
Canadian data. Clin Rheumatol 2011 Sep;30(9):1209-1214. [doi: 10.1007/s10067-011-1736-z] [Medline: 21448615]

74. Benoist M, Rouaud J. Whiplash: myth or reality? Joint Bone Spine 2002 Jun;69(4):358-362. [Medline: 12184430]

75. Ferrari R, Constantoyannis C, Papadakis N. Laypersons expectation of the sequelae of whiplash injury: a cross-cultural
comparative study between Canada and Greece. Med Sci Monit 2003 Mar;9(3):CR120-CR124. [Medline: 12640340]

76. Partheni M, Constantoyannis C, Ferrari R, Nikiforidis G, Voulgaris S, Papadakis N. A prospective cohort study of the
outcome of acute whiplash injury in Greece. Clin Exp Rheumatol 2000;18(1):67-70. [Medline: 10728446]

http://publichealth.jmir.org/2017/1/e15/ JMIR Public Health Surveill 2017 | vol. 3 |iss. 1| el5 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0020-1383(03)00117-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15081322&dopt=Abstract
http://dx.doi.org/10.1007/s00198-011-1596-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21484361&dopt=Abstract
http://dx.doi.org/10.1016/j.euroneuro.2011.07.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21896369&dopt=Abstract
http://dx.doi.org/10.1016/j.euroneuro.2011.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21924589&dopt=Abstract
http://dx.doi.org/10.1111/j.1468-1331.2011.03590.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22175760&dopt=Abstract
http://www.who.int/mediacentre/factsheets/fs369/en/
http://www.webcitation.org/

                                            6mL8FwmIj
http://dx.doi.org/10.1016/j.semarthrit.2008.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19250656&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12946289&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1839774&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2710.2009.01144.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21054455&dopt=Abstract
http://europepmc.org/abstract/MED/1884057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1884057&dopt=Abstract
https://www.mozilla.org/en-US/
http://www.webcitation.org/

                                            6mL84Z59b
http://www.webcitation.org/

                                            6mL84Z59b
https://www.google.com/trends/
http://www.webcitation.org/

                                            6mL7IS3L2
http://gs.statcounter.com/
http://gs.statcounter.com/
http://www.webcitation.org/

                                            6mL8COPyd
http://www.alexa.com/
http://www.webcitation.org/

                                            6mL7enmau
https://support.google.com/trends/answer/6248105?hl=en&ref_topic=6248052,%2027Jul2015
https://support.google.com/trends/answer/6248105?hl=en&ref_topic=6248052,%2027Jul2015
http://www.webcitation.org/

                                            6mL7rpv1n
http://www.jmir.org/2007/2/e18/
http://dx.doi.org/10.2196/jmir.9.2.e18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17613488&dopt=Abstract
http://jpubhealth.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20679285
http://dx.doi.org/10.1093/pubmed/fdq052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20679285&dopt=Abstract
http://europepmc.org/abstract/MED/17238340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17238340&dopt=Abstract
https://de.wikipedia.org/wiki/Google_Insights_for_Search
http://www.webcitation.org/

                                            6mL8Y0psS
http://cs.wellesley.edu/~cs315/Papers/Matias%20et%20al%20google_trends_predictability.pdf
http://cs.wellesley.edu/~cs315/Papers/Matias%20et%20al%20google_trends_predictability.pdf
http://www.webcitation.org/

                                            6ovtMTfPO
http://www.webcitation.org/

                                            6ovtMTfPO
https://www.youtube.com/results?search_query=whiplash+injury
http://www.webcitation.org/

                                            6mL8SjALf
http://dx.doi.org/10.1007/s10067-011-1736-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21448615&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12184430&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12640340&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10728446&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Noll-Hussong

77.

78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.
99.

100.

101.

Bannister G, Amirfeyz R, Kelley S, Gargan M. Whiplash injury. J Bone Joint Surg Br 2009 Jul;91(7):845-850. [doi:
10.1302/0301-620X.91B7.22639] [Medline: 19567844]

Ferrari R, Schrader H. The late whiplash syndrome: a biopsychosocial approach. J Neurol Neurosurg Psychiatry 2001
Jun;70(6):722-726 [FREE Full text] [Medline: 11385003]

Wenzel HG, Mykletun A, Nilsen Tl. Symptom profile of persons self-reporting whiplash: a Norwegian population-based
study (HUNT 2). Eur Spine J 2009 Sep;18(9):1363-1370 [FREE Full text] [doi: 10.1007/s00586-009-1106-6] [Medline:
19669172]

Holm LW, Carroll LJ, Cassidy JD, Hogg-Johnson S, Coté P, Guzman J, BoneJoint Decade 2000-2010 Task Force on Neck
Painlts Associated Disorders. The burden and determinants of neck pain in whiplash-associated disorders after traffic
collisions: results of the Bone and Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders. Spine
(Phila Pa 1976) 2008 Feb 15;33(4 Suppl):S52-S59. [doi: 10.1097/BRS.0b013e3181643ece] [Medline: 18204401]
McLean SA, Clauw DJ. Predicting chronic symptoms after an acute 'stressor'--lessons learned from 3 medical conditions.
Med Hypotheses 2004;63(4):653-658. [doi: 10.1016/j.mehy.2004.03.022] [Medline: 15325010]

Ortiz JR, Zhou H, Shay DK, Neuzil KM, Fowlkes AL, Goss CH. Monitoring influenza activity in the United States: a
comparison of traditional surveillance systemswith Google Flu Trends. PLoS One 2011 Apr;6(4):e18687 [FREE Full text]
[doi: 10.1371/journal.pone.0018687] [Medline: 21556151]

Corley CD, Cook DJ, Mikler AR, Singh KP. Using Web and social media for influenza surveillance. Adv Exp Med Biol
2010;680:559-564. [doi: 10.1007/978-1-4419-5913-3 61] [Medline: 20865540]

Althouse BM, Ng Y'Y, Cummings DA. Prediction of dengue incidence using search query surveillance. PLoS Negl Trop
Dis 2011 Aug;5(8):e1258 [FREE Full text] [doi: 10.1371/journal .pntd.0001258] [Medline: 21829744]

Eysenbach G. Infodemiology and infoveillance: framework for an emerging set of public health informatics methods to
analyze search, communication and publication behavior on the Internet. JMed Internet Res 2009;11(1):e11 [FREE Full
text] [doi: 10.2196/jmir.1157] [Medline: 19329408]

Yang AC, Huang NE, Peng C, Tsa S. Do seasons have an influence on the incidence of depression? the use of an internet
search engine query data as a proxy of human affect. PLoS One 2010 Oct 28;5(10):e13728 [FREE Full text] [doi:
10.1371/journal .pone.0013728] [Medline: 21060851]

Breyer BN, Sen S, Aaronson DS, Stoller ML, Erickson BA, Eisenberg ML. Use of Google Insights for Search to track
seasonal and geographic kidney stone incidence in the United States. Urology 2011 Aug;78(2):267-271 [EREE Full text]
[doi: 10.1016/j.urology.2011.01.010] [Medline: 21459414]

Wang L, Wang J, Wang M, Li Y, Liang Y, Xu D. Using internet search enginesto obtain medical information: acomparative
study. JMed Internet Res 2012;14(3):e74 [FREE Full text] [doi: 10.2196/jmir.1943] [Medline: 22672889]

Krause J, Ruxton GD, Krause S. Swarm intelligence in animals and humans. Trends Ecol Evol 2010 Jan;25(1):28-34. [doi:
10.1016/j.tree.2009.06.016] [Medline: 19735961]

ChristakisNA, Fowler JH. Social network sensorsfor early detection of contagious outbreaks. PLoS One 2010;5(9):€12948
[EREE Full text] [doi: 10.1371/journal.pone.0012948] [Medline: 20856792]

Brownstein JS, Freifeld CC, Madoff LC. Digital disease detection--harnessing the Web for public health surveillance. N
Engl JMed 2009 May 21;360(21):2153-5, 2157 [FREE Full text] [doi: 10.1056/NEJM p0900702] [Medline: 19423867]
Fava GA, Guidi J. Information overload, the patient and the clinician. Psychother Psychosom 2007;76(1):1-3. [doi:
10.1159/000096358] [Medline: 17170558]

Van De Belt TH, Engelen LJ, Berben SA, Schoonhoven L. Definition of Health 2.0 and Medicine 2.0: a systematic review.
JMed Internet Res 2010;12(2):e18 [FREE Full text] [doi: 10.2196/jmir.1350] [Medline: 20542857]

Bremner JD, Quinn J, Quinn W, Veledar E. Surfing the net for medical information about psychological trauma: an empirical
study of the quality and accuracy of trauma-related websites. Med Inform Internet Med 2006 Sep;31(3):227-236 [FREE
Full text] [doi: 10.1080/14639230600887866] [Medline: 16954059]

Butler L, Foster NE. Back pain online: a cross-sectional survey of the quality of web-based information on low back pain.
Spine (Phila Pa 1976) 2003 Feb 15;28(4):395-401. [doi: 10.1097/01.BRS.0000048497.38319.D3] [Medline: 12590218]
Eysenbach G. Infodemiology: the epidemiology of (mis)information. Am JMed 2002 Dec 15;113(9):763-765. [Medline:
12517369]

Dong X, Bollen J. Computational models of consumer confidence from large-scale online attention data: crowd-sourcing
econometrics. PLoS One 2015;10(3):€0120039 [ FREE Full text] [doi: 10.1371/journal.pone.0120039] [Medline: 25826692]
Pariser E. The Filter Bubble. London: Penguin Books Ltd; 2012.

Hermeking M. Culture and internet consumption: contributions from cross-cultural marketing and advertising research. J
Comp Mediated Comm 2005 Nov;11(1):192-216. [doi: 10.1111/j.1083-6101.2006.tb00310.X]

Stuart D. Webometrics. 2008. Google Insights for Search: Term order all important URL: http://blog.webometrics.org.uk/
2008/09/googl e-insights-for-search-term-order-is-all-important/ [accessed 2017-03-13] [WebCite Cache ID 6ovu3t4ZL ]
Cho S, Sohn CH, Jo MW, Shin S, Lee JH, Ryoo SM, et a. Correlation between national influenza surveillance data and
googletrendsin South Korea. PL0oS One 2013;8(12):e81422 [ FREE Full text] [doi: 10.1371/journal.pone.0081422] [Medline:
24339927]

http://publichealth.jmir.org/2017/1/e15/ JMIR Public Health Surveill 2017 | vol. 3|iss. 1| e15]|p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1302/0301-620X.91B7.22639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19567844&dopt=Abstract
http://jnnp.bmj.com/cgi/pmidlookup?view=long&pmid=11385003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11385003&dopt=Abstract
http://europepmc.org/abstract/MED/19669172
http://dx.doi.org/10.1007/s00586-009-1106-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19669172&dopt=Abstract
http://dx.doi.org/10.1097/BRS.0b013e3181643ece
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18204401&dopt=Abstract
http://dx.doi.org/10.1016/j.mehy.2004.03.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15325010&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0018687
http://dx.doi.org/10.1371/journal.pone.0018687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21556151&dopt=Abstract
http://dx.doi.org/10.1007/978-1-4419-5913-3_61
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20865540&dopt=Abstract
http://dx.plos.org/10.1371/journal.pntd.0001258
http://dx.doi.org/10.1371/journal.pntd.0001258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21829744&dopt=Abstract
http://www.jmir.org/2009/1/e11/
http://www.jmir.org/2009/1/e11/
http://dx.doi.org/10.2196/jmir.1157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19329408&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0013728
http://dx.doi.org/10.1371/journal.pone.0013728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21060851&dopt=Abstract
http://europepmc.org/abstract/MED/21459414
http://dx.doi.org/10.1016/j.urology.2011.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21459414&dopt=Abstract
http://www.jmir.org/2012/3/e74/
http://dx.doi.org/10.2196/jmir.1943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22672889&dopt=Abstract
http://dx.doi.org/10.1016/j.tree.2009.06.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19735961&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0012948
http://dx.doi.org/10.1371/journal.pone.0012948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20856792&dopt=Abstract
http://europepmc.org/abstract/MED/19423867
http://dx.doi.org/10.1056/NEJMp0900702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19423867&dopt=Abstract
http://dx.doi.org/10.1159/000096358
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17170558&dopt=Abstract
http://www.jmir.org/2010/2/e18/
http://dx.doi.org/10.2196/jmir.1350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20542857&dopt=Abstract
http://europepmc.org/abstract/MED/16954059
http://europepmc.org/abstract/MED/16954059
http://dx.doi.org/10.1080/14639230600887866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16954059&dopt=Abstract
http://dx.doi.org/10.1097/01.BRS.0000048497.38319.D3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12590218&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12517369&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0120039
http://dx.doi.org/10.1371/journal.pone.0120039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25826692&dopt=Abstract
http://dx.doi.org/10.1111/j.1083-6101.2006.tb00310.x
http://blog.webometrics.org.uk/2008/09/google-insights-for-search-term-order-is-all-important/
http://blog.webometrics.org.uk/2008/09/google-insights-for-search-term-order-is-all-important/
http://www.webcitation.org/

                                            6ovu3t4ZL
http://dx.plos.org/10.1371/journal.pone.0081422
http://dx.doi.org/10.1371/journal.pone.0081422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24339927&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Noll-Hussong

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

Kang M, Zhong H, He J, Rutherford S, Yang F. Using Google trends for influenza surveillance in South China. PLoS One
2013;8(1):€55205 [FREE Full text] [doi: 10.1371/journal .pone.0055205] [Medline: 23372837]

Domnich A, Panatto D, Signori A, Lai PL, Gasparini R, AmiciziaD. Age-related differences in the accuracy of web
guery-based predictions of influenzarlike illness. PLoS One 2015;10(5):e0127754 [EREE Full text] [doi:

10.1371/journal .pone.0127754] [Medline: 26011418]

Salek KM, Mamun MA, Parvin N, Ahmed SM, Khan MM, Rijvi AN, et al. Fluctuation of pain by weather changein
muscul oskeletal disorders. Mymensingh Med J 2011 Oct;20(4):645-651. [Medline: 22081184]

Olson DR, Konty KJ, Paladini M, Viboud C, Simonsen L. Reassessing Google flu trends data for detection of seasonal and
pandemic influenza: acomparative epidemiological study at three geographic scales. PLoS Comput Biol 2013;9(10):€1003256
[FREE Full text] [doi: 10.1371/journal.pchi.1003256] [Medline: 24146603]

Cook S, Conrad C, Fowlkes AL, Mohebbi MH. Assessing Google flu trends performance in the United States during the
2009 influenzavirus A (H1N1) pandemic. PLoS One 2011;6(8):e23610 [FREE Full text] [doi: 10.1371/journal .pone.0023610]
[Medline: 21886802]

Butler D. When Google got fluwrong. Nature 2013 Feb 14;494(7436):155-156. [doi: 10.1038/494155a] [Medline: 23407515]
Brockwell P, DavisR. Introduction to Time Series and Forecasting (Springer Textsin Statistics). New York: Springer-Verlag;
2016.

Chatfield C. The Analysis of Time Series: An Introduction, Sixth Edition. London: Chapman & Hall/CRC; 2003.
Eysenbach G, Diepgen TL. Patientslooking for information on the I nternet and seeking tel eadvice: motivation, expectations,
and misconceptions as expressed in e-mails sent to physicians. Arch Dermatol 1999 Feb;135(2):151-156. [Medline:
10052399]

Iverson SA, Howard KB, Penney BK. Impact of internet use on health-rel ated behaviors and the patient-physician rel ationship:
a survey-based study and review. J Am Osteopath Assoc 2008 Dec;108(12):699-711. [Medline: 19075034]

Muse K, McManusF, Leung C, Meghreblian B, Williams JM. Cyberchondriasis: fact or fiction? A preliminary examination
of the relationship between health anxiety and searching for health information on the Internet. J Anxiety Disord 2012
Jan;26(1):189-196. [doi: 10.1016/].janxdis.2011.11.005] [Medline: 22137465]

Eastin MS, Guinder NM. Worried and wired: effects of health anxiety on information-seeking and health care utilization
behaviors. Cyberpsychol Behav 2006 Aug;9(4):494-498. [doi: 10.1089/cpb.2006.9.494] [Medline: 16901253]

Eysenbach G, Thomson M. The FA4CT agorithm: anew model and tool for consumersto assessand filter health information
on the Internet. Stud Health Technol Inform 2007;129(Pt 1):142-146. [Medline: 17911695]

Eysenbach G. Infodemiology and infoveillance tracking online health information and cyberbehavior for public health.
Am JPrev Med 2011 May;40(5 Suppl 2):S154-S158. [doi: 10.1016/j.amepre.2011.02.006] [Medline: 21521589]

Google. 2016. Google Correlate URL : https://www.google.com/trends/correlate/ [accessed 2016-11-27] [WebCite Cache
ID 6mL 7ukfl4]

Wikipedia. 2016. Commarseparated values URL : https://en.wikipedia.org/wiki/Comma-separated_values [accessed
2016-11-27] [WebCite Cache ID 6mL8PZwrH]

Moreno MA, Christakis DA, Egan KG, Brockman LN, Becker T. Associations between displayed alcohol references on
Facebook and problem drinking among college students. Arch Pediatr Adolesc Med 2012 Feb;166(2):157-163 [FREE Full
text] [doi: 10.1001/archpediatrics.2011.180] [Medline: 21969360]

Stamelou M, Edwards MJ, Espay AJ, Fung VS, Hallett M, Lang AE, et al. Movement disorders on YouTube--caveat
spectator. N Engl JMed 2011 Sep 22;365(12):1160-1161 [FREE Full text] [doi: 10.1056/NEJMc1107673] [Medline:
21992142]

Mclver DJ, Brownstein JS. Wikipedia usage estimates prevalence of influenza-likeillnessin the United Statesin near
real-time. PLoS Comput Biol 2014 Apr;10(4):e1003581 [FREE Full text] [doi: 10.1371/journal.pchi.1003581] [Medline:
24743682]

Chew C, Eysenbach G. Pandemics in the age of twitter: content analysis of tweets during the 2009 H1IN1 outbreak. PLoS
One 2010;5(11):€14118 [FREE Full text] [doi: 10.1371/journal.pone.0014118] [Medline: 21124761]

Heaivilin N, Gerbert B, Page JE, Gibbs JL. Public health surveillance of dental pain via Twitter. J Dent Res 2011
Sep;90(9):1047-1051 [FREE Full text] [doi: 10.1177/0022034511415273] [Medline: 21768306]

Paul MJ, Dredze M, Broniatowski D. Twitter improves influenza forecasting. PLoS Curr 2014;6 [FREE Full text] [doi:
10.1371/currents.outbreaks.90b9ed0f 59baedccaab83a39865d9117] [Medline: 25642377]

Weeg C, Schwartz HA, Hill S, Merchant RM, Arango C, Ungar L. Using Twitter to Measure Public Discussion of Diseases:
A Case Study. IMIR Public Health Surveill 2015;1(1):e6 [FREE Full text] [doi: 10.2196/publichealth.3953] [Medline:
26925459]

Chen'Y, Elenee A, Weber G. IBM Watson: how cognitive computing can be applied to big data challengesin life sciences
research. Clin Ther 2016 Apr;38(4):688-701 [ FREE Full text] [doi: 10.1016/j.clinthera.2015.12.001] [Medline: 27130797]
Hoyt RE, Snider D, Thompson C, Mantravadi S. IBM Watson analytics: automating visualization, descriptive, and predictive
statistics. IMIR Public Health Surveill 2016 Oct 11;2(2):e157 [FREE Full text] [doi: 10.2196/publichealth.5810] [Medline:
27729304]

http:/publicheslth.jmir.org/2017/1/e15/ JMIR Public Health Surveill 2017 | vol. 3|iss. 1| €15 | p. 14

(page number not for citation purposes)


http://dx.plos.org/10.1371/journal.pone.0055205
http://dx.doi.org/10.1371/journal.pone.0055205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23372837&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0127754
http://dx.doi.org/10.1371/journal.pone.0127754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26011418&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22081184&dopt=Abstract
http://dx.plos.org/10.1371/journal.pcbi.1003256
http://dx.doi.org/10.1371/journal.pcbi.1003256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24146603&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0023610
http://dx.doi.org/10.1371/journal.pone.0023610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21886802&dopt=Abstract
http://dx.doi.org/10.1038/494155a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23407515&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10052399&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19075034&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2011.11.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22137465&dopt=Abstract
http://dx.doi.org/10.1089/cpb.2006.9.494
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16901253&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17911695&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2011.02.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21521589&dopt=Abstract
https://www.google.com/trends/correlate/
http://www.webcitation.org/

                                            6mL7ukfl4
http://www.webcitation.org/

                                            6mL7ukfl4
https://en.wikipedia.org/wiki/Comma-separated_values
http://www.webcitation.org/

                                            6mL8PZwrH
http://europepmc.org/abstract/MED/21969360
http://europepmc.org/abstract/MED/21969360
http://dx.doi.org/10.1001/archpediatrics.2011.180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21969360&dopt=Abstract
http://europepmc.org/abstract/MED/21992142
http://dx.doi.org/10.1056/NEJMc1107673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21992142&dopt=Abstract
http://dx.plos.org/10.1371/journal.pcbi.1003581
http://dx.doi.org/10.1371/journal.pcbi.1003581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24743682&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0014118
http://dx.doi.org/10.1371/journal.pone.0014118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21124761&dopt=Abstract
http://europepmc.org/abstract/MED/21768306
http://dx.doi.org/10.1177/0022034511415273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21768306&dopt=Abstract
http://dx.doi.org/10.1371/currents.outbreaks.90b9ed0f59bae4ccaa683a39865d9117
http://dx.doi.org/10.1371/currents.outbreaks.90b9ed0f59bae4ccaa683a39865d9117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642377&dopt=Abstract
http://publichealth.jmir.org/2015/1/e6/
http://dx.doi.org/10.2196/publichealth.3953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26925459&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S0149-2918(15)01316-8
http://dx.doi.org/10.1016/j.clinthera.2015.12.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27130797&dopt=Abstract
http://publichealth.jmir.org/2016/2/e157/
http://dx.doi.org/10.2196/publichealth.5810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27729304&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Noll-Hussong

127.

128.

129.

130.

131.

Tang PC, Smith MD. Democratization of Health Care. JAMA 2016 Oct 25;316(16):1663-1664. [doi:
10.100V/jama.2016.14060] [Medline: 27669345]

Greist J. The Internet: every good thing has adark side. World Psychiatry 2010 Jun;9(2):95-96 [EREE Full text] [Medline:
20671895]

Nelson SB. Privacy and medical information on the Internet. Respir Care 2006 Feb;51(2):183-187 [FREE Full text] [Medline:
16441962]

Wikipeda. 2016. Ambient awareness URL: https://en.wikipedia.org/wiki/Ambient_awareness [accessed 2016-11-27]
[WebCite Cache ID 6mL8KDCA42]

Boruchovitch E, Mednick BR. Cross-cultural differencesin children's concepts of health and illness. Rev Saude Publica
1997 Oct;31(5):448-456. [Medline: 9629721]

Abbreviations

CSV: comma-separated values
FAQ: freaguently asked questions
GIS: Google Insights for Search
IP: Internet protocol

Edited by G Eysenbach; submitted 27.11.16; peer-reviewed by R Ferrari, D Shider; comments to author 05.01.17; revised version
received 22.01.17; accepted 20.02.17; published 27.03.17

Please cite as:

Noll-Hussong M

Whiplash Syndrome Reloaded: Digital Echoes of Whiplash Syndrome in the European Internet Search Engine Context
JMIR Public Health Surveill 2017;3(1):el5

URL: http://publichealth.jmir.org/2017/1/e15/

doi: 10.2196/publichealth.7054

PMID: 28347974

©Michael Noll-Hussong. Originally publishedin IMIR Public Health and Surveillance (http://publichealth.jmir.org), 27.03.2017.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Public Health and Surveillance, is properly cited. The complete bibliographic
information, a link to the original publication on http://publichealth.jmir.org, as well as this copyright and license information
must be included.

http://publichealth.jmir.org/2017/1/e15/ JMIR Public Health Surveill 2017 | vol. 3|iss. 1| e15]|p. 15

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1001/jama.2016.14060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27669345&dopt=Abstract
http://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1723-8617&date=2010&volume=9&issue=2&spage=95
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20671895&dopt=Abstract
http://www.rcjournal.com/contents/02.06/02.06.0183.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16441962&dopt=Abstract
https://en.wikipedia.org/wiki/Ambient_awareness
http://www.webcitation.org/

                                            6mL8KDC42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9629721&dopt=Abstract
http://publichealth.jmir.org/2017/1/e15/
http://dx.doi.org/10.2196/publichealth.7054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28347974&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

