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VERSION 1 - REVIEW 

REVIEWER Robin Bell 
Monash University Australia 

REVIEW RETURNED 10-Feb-2015 

 

GENERAL COMMENTS The utility of google trends data to examine interest in cancer 
screening  
The aim of this study was to look at what google trends tells us 
about interest in different aspects of screening and compare the 
information from google trends with conventional surveys of uptake 
of different forms of screening.  
The interest in alternative sources of information about screening is 
because conventional health surveys which ask people about their 
use of screening are expensive and often “out of date” before the 
data collected is analysed- so that they are not useful to gauge 
attitudes to very new screening methods.  
The method used in this paper is state-level google trend data. 
Google is not the only search engine used although it is used for 
about 2/3 of internet searches. The data is anonymous so the study 
design is ecological- with any comparison of survey results we do 
not know if the person doing the google search is the person 
reporting that they have had a specific screening test.  
The search terms included mammography, breast self exam, Pap 
smear, FOBT and colonoscopy and PSA.  
Google trends reports on how often search terms are entered in 
Google relative to the total search volume in a region and reports 
this as the RSV (relative search volume) which is scaled to the 
highest search proportion week. So weekly search proportion results 
are compared to the highest result and reported as a percentage of 
the highest result- so they are only reporting trends over time in 
relation to other results for the same search term. This means that 
there could have been low overall interest in a topic but if the results 
were fairly consistent, then the RSVs would have been consistently 
high (for example Pap smears in figure 3). Conversely if interest in a 
topic was very high on a single occasion (because of media 
coverage) even if interest the rest of the time was considerable, the 
RSV relative to the very high spike would look low (such as the case 
with mammography in figure 2a). This means that the actual 
numbers for the RSVs do not mean much (so there seems little point 
in comparing them between the different cancers) but the time 
trends might be useful. So it was of interest that the peaks for the 
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RSV for mammography were seen in October each year (Breast 
Cancer Awareness month) and this does suggest google trends is 
gauging some measure of interest in breast cancer screening. Given 
that the main value for the RSV data would seem to be within rather 
than between screening types, the use of joinpoint analysis was 
used to assess changes over time in weekly RSV results would 
seem appropriate.  
Comment is made in the discussion that interest in virtual 
colonoscopy and screening for lung cancer are low based on the 
google trends- but given the comments above about the arbitrary 
nature of the RSV values, this statement seems unjustifiable.  
Comparisons between google trends and other surveys were made 
using correlation coefficients which were weighted by state 
population. Given the limitations of RSV values as discussed above, 
I am concerned about what such correlation coefficients mean. For 
colonoscopy the weighted correlation was high at 0.55 and for 
mammography it was 0.36. The weighted correlation for cervical 
cancer screening was 0.14. The correlation for PSA was 0.42. There 
is no explanation in the paper for why the weighted correlations for 
Pap smears are so low compared with the other cancers.  
I agree with the authors that the measures could be assessing 
different constructs. The google trend is assessing interest. The 
surveys are assessing whether people have actually undergone the 
tests. However I think the arbitrary nature of the numerical values for 
the RSVs could also be contributing to the large range of correlation 
results.  
There are some grammatical errors on page 7 lines 27 and 29.  
I think that the analysis of RSVs has value for assessing interest in a 
screening modality over time but I think it is potentially very 
misleading to use this relative measure to compare levels of interest 
in different screening methods. I also think that the RSV measure 
being so subject to distortion by a single spike in interest limits its 
validity for use in a correlation analysis with survey data. 

 

REVIEWER Gregory M. Dominick 
University of Delaware, United States 

REVIEW RETURNED 17-Feb-2015 

 

GENERAL COMMENTS This study examined Google trends data for specific cancer 
screening types, including new screening methods and topics, over 
a 10-year period and correlated the volume of search terms with 
screening prevalence data obtained from the BRFSS. The authors 
provide an interesting study using search engine analytics to 
examine the rate at which population interest in different cancer 
screening types varies over time. While this study appears to have 
merit for advancing scientific knowledge, there are multiple 
weaknesses that detract from its strengths.  
Overall, this paper has several issues that impede clarity but could 
be improved with major revisions.  
Introduction  
• Since 2007, the HINTS is administered by telephone and mail.  
• The years from which all data were obtained should be clearly 
stated in the last paragraph (as well as the abstract).  
Methods  
• Pg. 7 – first full paragraph: The statement about selecting search 
terms based on face validity needs further clarification. Did the 
authors use Google analytics to identify the most frequent terms or 
combinations or did the authors create a list of potential search 
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terms/phrases?  
o Last sentence in this paragraph is unclear.  
Statistical Analysis  
• Is joinpoint method the most ideal way to analyze trend data? 
Perhaps the authors could elaborate more on this versus other 
methods.  
• Suggest re-phrasing the second to last sentence in first paragraph.  
• Suggest including the dates for data collection  
Results  
• Results as stated are not clearly presented. Providing subheadings 
subheadings for each cancer type and screening method would 
improve clarity.  
• Suggest presenting the results in the order analyses were stated. 
The significant contribution of this paper is the association of search 
trends and screening outcomes; however these results are not 
clearly presented. It might be helpful to include a table that presents 
these correlations.  
• The use of weekly RSV is confusing. While I think it adds value to 
the study, the way it is presented could be improved. Perhaps the 
authors should consider examining searches by season or by 
month? As stated in the discussion, more searches were observed 
during specific months devoted to cancer awareness.  
•  
•  
• it would be good to collapse weeks by seasonal categories so the 
reader can visualize the variability of search trends by season? As it 
appears, several spikes in cancer screening searches align with 
specific months devoted to cancer awareness.  
• If expressed seasonally, it might improve interpretability of results.  
• Pg. 9 – The authors should be more transparent regarding the 
inclusion of only 8 states with sufficient Google trends data. What 
were the states? Moreover, it is unclear whether the correlations 
were used with BRFSS data from all 50 states, as mentioned in the 
methods. This should be clarified or analyses should be performed 
comparing only the 8 states with sufficient Google trends data.  
• If possible, it might also be beneficial to include some details on 
the regional data that Google trends collects as this might be helpful 
in understanding health information seeking behaviors by regional 
characteristics.  
• Pg. 10 – line 27, include PSA in the last sentence.  
Discussion  
• The discussion section is missing details that connect the use of 
Google Trends and traditional surveillance systems. Perhaps 
including some discussion about information seeking and what this 
study may indicate about information seeking behaviors, rather than 
general interest could help improve this.  
• I would consider the correlations to be moderately low; again a 
Table would help.  
• Pg. 11 – “Based on our findings and those of other studies,(18-20) 
there appears to be complementary utility…” I question the use of 
the word complementary based on the references regarding the 
issues involving google trends data and influenza in 2013.  
• The paragraph starting on line 21, pg. 11 – This needs to clearly 
describe both the positive and negative aspects of using RSV data 
with interventions.  
• Bottom of pg. 11 – second to last sentence is redundant from what 
is stated earlier in the paragraph.  
• The last few sentences on the top of pg. 12 suggest a major 
limitation for the utility of RSV. What solutions can the authors 
suggest to improve this?  
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• Second paragraph on pg. 13 – The authors should explain the 
potential sampling bias within Google trends. Could there be some 
artificial inflation within the data due to someone using multiple 
terms to search for a specific cancer type? 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1  
 
COMMENT: The search terms included mammography, breast self exam, Pap smear, FOBT and 
colonoscopy and PSA. Google trends reports on how often search terms are entered in Google 
relative to the total search volume in a region and reports this as the RSV (relative search volume) 
which is scaled to the highest search proportion week. So weekly search proportion results are 
compared to the highest result and reported as a percentage of the highest result- so they are only 
reporting trends over time in relation to other results for the same search term. This means that there 
could have been low overall interest in a topic but if the results were fairly consistent, then the RSVs 
would have been consistently high (for example Pap smears in figure 3). Conversely if interest in a 
topic was very high on a single occasion (because of media coverage) even if interest the rest of the 
time was considerable, the RSV relative to the very high spike would look low (such as the case with 
mammography in figure 2a). This means that the actual numbers for the RSVs do not mean much (so 
there seems little point in comparing them between the different cancers) but the time trends might be 
useful. So it was of interest that the peaks for the RSV for mammography were seen in October each 
year (Breast Cancer Awareness month) and this does suggest google trends is gauging some 
measure of interest in breast cancer screening. Given that the main value for the RSV data would 
seem to be within rather than between screening types, the use of joinpoint analysis was used to 
assess changes over time in weekly RSV results would seem appropriate.  
Comment is made in the discussion that interest in virtual colonoscopy and screening for lung cancer 
are low based on the google trends- but given the comments above about the arbitrary nature of the 
RSV values, this statement seems unjustifiable.  
RESPONSE: We have deleted any comparisons across screening modalities in the Results and 
Discussion sections based on the reviewer’s suggestions.  
 
COMMENT: Comparisons between google trends and other surveys were made using correlation 
coefficients which were weighted by state population. Given the limitations of RSV values as 
discussed above, I am concerned about what such correlation coefficients mean. For colonoscopy the 
weighted correlation was high at 0.55 and for mammography it was 0.36. The weighted correlation for 
cervical cancer screening was 0.14. The correlation for PSA was 0.42. There is no explanation in the 
paper for why the weighted correlations for Pap smears are so low compared with the other cancers. I 
agree with the authors that the measures could be assessing different constructs. The google trend is 
assessing interest. The surveys are assessing whether people have actually undergone the tests. 
However I think the arbitrary nature of the numerical values for the RSVs could also be contributing to 
the large range of correlation results.  
RESPONSE: We have added the following sentences to the first paragraph of the Discussion: 
“However, correlations between the two data sources varied across screening types. One reason for 
the lower correlation related to cervical cancer screening may be that Pap smear use is very common 
and often part of routine primary care visits, resulting in lower information seeking.”  
 
COMMENT: There are some grammatical errors on page 7 lines 27 and 29.  
RESPONSE: We have corrected those by deleting the first part of this incomplete sentence.  
 
COMMENT: I think that the analysis of RSVs has value for assessing interest in a screening modality 
over time but I think it is potentially very misleading to use this relative measure to compare levels of 
interest in different screening methods. I also think that the RSV measure being so subject to 
distortion by a single spike in interest limits its validity for use in a correlation analysis with survey 
data.  
RESPONSE: We have deleted any comparisons across screening modalities in the Results section 
based on the reviewer’s suggestion.  
 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-006678 on 8 June 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 
REVIEWER 2  
 
Overall, this paper has several issues that impede clarity but could be improved with major revisions.  
 
Introduction  
COMMENT: Since 2007, the HINTS is administered by telephone and mail.  
RESPONSE: We have added “and a mailing address to complete a self-administered questionnaire” 
to the second paragraph where we describe some of the limitations of the HINT data collection.  
 
COMMENT: The years from which all data were obtained should be clearly stated in the last 
paragraph (as well as the abstract).  
RESPONSE: We have added the years of data we used to the last paragraph of the Introduction and 
to the Abstract. We also provided definitions (time frame and population) of various screening tests to 
the Methods section.  
 
Methods  
COMMENT: Pg. 7 – first full paragraph: The statement about selecting search terms based on face 
validity needs further clarification. Did the authors use Google analytics to identify the most frequent 
terms or combinations or did the authors create a list of potential search terms/phrases?  
RESPONSE: We used a similar approach as other studies that evaluated the utility of Google Trends 
data. We used a priori terms to create a list of potential search terms and phrases. We have added 
this to the Methods section.  
 
COMMENT: Last sentence in this paragraph is unclear.  
RESPONSE: We have deleted part of the sentence that we inadvertently left in the initial submission 
to BMJ Open. This has been corrected.  
 
Statistical analysis  
COMMENT: Is joinpoint method the most ideal way to analyze trend data? Perhaps the authors could 
elaborate more on this versus other methods.  
RESPONSE: We have added the following sentence to the description of the joinpoint methods: “The 
joinpoint methodology is ideally suited to examine trends over time and to test whether an apparent 
change in trend is statistically significant, which other methods (e.g., autoregressive integrated 
moving average [ARIMA] analysis) may miss.” We felt that a detailed discussion of the joinpoint 
methods versus other methods (e.g., ARIMA) would not be pertinent in this study.  
 
COMMENT: Suggest re-phrasing the second to last sentence in first paragraph.  
RESPONSE: We combined two sentences from this paragraph to increase clarity to the reader: “We 
weighted these correlations by the 2011 state population estimates from the Bureau of the Census 
using weighted regression because such estimates provide more weight to states with larger 
populations.”  
 
COMMENT: Suggest including the dates for data collection  
RESPONSE: We have added the dates for data collection to the Methods section and the Abstract.  
 
COMMENT: Results as stated are not clearly presented. Providing subheadings subheadings for 
each cancer type and screening method would improve clarity.  
RESPONSE: We have added various subheadings to the Results based on the reviewer’s 
suggestion. Each type of cancer screening now has its own subheading.  
 
COMMENT: Suggest presenting the results in the order analyses were stated. The significant 
contribution of this paper is the association of search trends and screening outcomes; however these 
results are not clearly presented. It might be helpful to include a table that presents these 
correlations.  
RESPONSE: We agree with the reviewer that the presentation of the results could have been better. 
We no longer compare results across screening modalities. We have started each paragraph as 
much as possible with the correlation between the BRFSS and Google Trends data and subsequently 
described the joinpoint results. This is the way the statistical analysis is structured too. We also 
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structured the Results section into distinct paragraphs to increase the flow of this section.  
 
COMMENT: The use of weekly RSV is confusing. While I think it adds value to the study, the way it is 
presented could be improved. Perhaps the authors should consider examining searches by season or 
by month? As stated in the discussion, more searches were observed during specific months devoted 
to cancer awareness.  
COMMENT: it would be good to collapse weeks by seasonal categories so the reader can visualize 
the variability of search trends by season? As it appears, several spikes in cancer screening searches 
align with specific months devoted to cancer awareness.  
COMMENT: If expressed seasonally, it might improve interpretability of results.  
RESPONSE: We agree with the reviewer that the use of weekly RSV may be confusing. Google 
Trends does not provide the option to download the data by month or season. Combining the weekly 
RSVs into a monthly score may not be appropriate based on the way the RSV is constructed. We 
have added the following sentence to the Discussion as an additional limitation of the use of the 
weekly RSV: “Additionally, a user option to download Google Trends data for different time periods 
(e.g., by month or seasonal) is currently unavailable.”  
 
 
COMMENT: Pg. 9 – The authors should be more transparent regarding the inclusion of only 8 states 
with sufficient Google trends data. What were the states? Moreover, it is unclear whether the 
correlations were used with BRFSS data from all 50 states, as mentioned in the methods. This should 
be clarified or analyses should be performed comparing only the 8 states with sufficient Google trends 
data.  
RESPONSE: The correlations were calculated using all 50 states, except for FOBT, which had 
available data about only 8 states due to low search volume. We have rewritten a few sentences in 
the Methods section to clarify this.  
 
COMMENT: If possible, it might also be beneficial to include some details on the regional data that 
Google trends collects as this might be helpful in understanding health information seeking behaviors 
by regional characteristics.  
RESPONSE: We have added the following sentence to the Discussion section: “Understanding local 
health information seeking behaviors may also be important, but Google Trends data may not be 
available for geographic areas smaller than at the state level depending on search volume. “  
 
COMMENT: Pg. 10 – line 27, include PSA in the last sentence.  
RESPONSE: We have added “for PSA use” to that sentence.  
 
COMMENT: The discussion section is missing details that connect the use of Google Trends and 
traditional surveillance systems. Perhaps including some discussion about information seeking and 
what this study may indicate about information seeking behaviors, rather than general interest could 
help improve this.  
RESPONSE: We have expanded the discussion of the associations between media events, related 
cancer information seeking, and behavioral outcomes including several references from the literature.  
 
COMMENT: I would consider the correlations to be moderately low; again a Table would help.  
RESPONSE: We agree with the reviewer that the correlations between BRFSS and Google Trends 
data were modest, which indicate that they measure different constructs as we suggest in the first 
paragraph in the Discussion. We felt that adding a table with only 4 correlations would provide little 
additional information that was not already described in the Results section.  
 
COMMENT: Pg. 11 – “Based on our findings and those of other studies,(18-20) there appears to be 
complementary utility…” I question the use of the word complementary based on the references 
regarding the issues involving google trends data and influenza in 2013.  
RESPONSE: We have substituted “complementary” for “some” in this sentence.  
 
COMMENT: The paragraph starting on line 21, pg. 11 – This needs to clearly describe both the 
positive and negative aspects of using RSV data with interventions.  
RESPONSE: We have added the following sentence at the end of that paragraph: “Additionally, 
Google Trends data is unable to evaluate interventions using outcomes such as behaviors or disease 
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development.”  
 
COMMENT: Bottom of pg. 11 – second to last sentence is redundant from what is stated earlier in the 
paragraph.  
RESPONSE: We agree with the reviewer and have deleted this sentence.  
 
COMMENT: The last few sentences on the top of pg. 12 suggest a major limitation for the utility of 
RSV. What solutions can the authors suggest to improve this?  
RESPONSE: We have added the following sentence: “Consequently, disparities in cancer screening 
are difficult to examine using these data.” Additionally, we added this sentence to the limitations 
paragraph in response to the reviewer’s suggestion: “One remedy that would circumvent many of 
these limitations is the release of actual search volume data rather than relative search volume data.”  
 
COMMENT: Second paragraph on pg. 13 – The authors should explain the potential sampling bias 
within Google trends. Could there be some artificial inflation within the data due to someone using 
multiple terms to search for a specific cancer type?  
RESPONSE: We have added the following sentence in response to this comment: “Google Trends 
does eliminate repeated queries from the same user over a short period of time to reduce counts of 
continued searching.” Because of the limited information that is available about the way the search 
results are accumulated, we felt it would not be pertinent to speculate about the specifics of potential 
sampling biases beyond what we previously included in the Discussion. We did not make any 
changes to the following sentences: “Google Trends data may have sampling biases. However, such 
biases are increasingly eroding at the population level as more and more people search for 
information online.”  

 

VERSION 2 – REVIEW 

REVIEWER Robin Bell 
Monash University Australia 

REVIEW RETURNED 23-Apr-2015 

 

GENERAL COMMENTS I think the manuscript has been much improved by addressing the 
reviewers’ comments.  
In my opinion 2 things remain to be done.  
The section of the results where the RSVs for the different types of 
screening tests were compared has been removed. However a 
sentence needs to be added to the Discussion telling the reader why 
such a comparison is inappropriate.  
The second issue I have is with the abstract where the results 
section still contains a sentence in which the RSVs for different 
cancers are compared (prostate being higher than the others…)  
 

 

REVIEWER Gregory M. Dominick 
University of Delaware, USA 

REVIEW RETURNED 11-May-2015 

 

GENERAL COMMENTS The authors have addressed the reviewer concerns and the 
readability of the manuscript has been greatly improved.  
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VERSION 2 – AUTHOR RESPONSE 

Reviewer 1 comment: The section of the results where the RSVs for the different types of screening 

tests were compared has been removed. However a sentence needs to be added to the Discussion 

telling the reader why such a comparison is inappropriate.  

 

Response: We have added the following sentence to the limitations section of the Discussion: 

“Finally, it may be misleading to compare levels of interest in different screening methods based on 

the way RSV values are constructed.”  

 

Reviewer 1 comment: The second issue I have is with the abstract where the results section still 

contains a sentence in which the RSVs for different cancers are compared (prostate being higher than 

the others…)  

 

Response: We have deleted this sentence from the Abstract.  

 

 

Reviewer 2 comment: The authors have addressed the reviewer concerns and the readability of the 

manuscript has been greatly improved.  

 

Response: Thank you. 
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