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Background 

There is limited guidance on how to web-search in systematic reviews and concern relates to 

the reproducibility of searches using search engines such as Google. The aim of this paper is 

to address one potential source of variation in Google searches: does the geographical 

location of a researcher affect Google search returns? 

 

Methods 

Using a virtual private network, we ran the same web-search for the medical technology 

Dasatinib in twelve different countries. Two researchers independently extracted the search 

returns by country organised by page rank.  

 

We compared: 

 

C1. any difference in the items returned by Google searches between countries; and 

C2. any difference in the page rank of items returned between countries. 

 

Findings 

Searches were undertaken on Monday September 28th 2020. From 12 countries, 43 items 

were identified.  

 

For C1: 19 items were common to all 12 countries. Twenty-four items were missed by 

searches in some countries. This means that there were differences in search returns between 

countries.  

 

For C2: a randomised trial reported by Raddich et al. was the first search return for all 

countries. All other items, common to all countries, varied in their page-rank. 

 

Conclusions 

We find that geographic location would appear to influence Google search returns based on 

the findings of this case study.  

 

The findings suggest that recording the location of the researcher undertaking web-searching 

may now be an important factor to report alongside detail on steps taken to minimise 

personalisation of web-searches covered by recent guidance. This finding also has 

implications for stopping-rules.   



  

Background 
Guidance indicates that web-searching should form part of a composite search for studies and 

study data when undertaking a systematic review.1 There is limited guidance on how to web-

search in systematic reviews, compared with the guidance available on how to search 

bibliographic databases, and conducting and documenting web searches presents specific 

challenges.1-9  

 

One potential concern relates to the reproducibility of searches using search engines such as 

Google.9-11 That is, unlike database searches, web searches may return different results 

depending on the user, such that the search process is not fully reproducible.1,9-13 While this 

issue is widely recognised in theory, and some studies indicate it is a real concern,14 detailed 

data on the extent of the variation are lacking.9,12,13 

 

The aim of this paper is to address one potential source of variation in Google searches, 

namely geographical location. If running searches in different locations returns different 

results, this could have implications not only for searching, but also on the processing and 

reporting of web-searches in systematic reviews.  

 

The lens we use to examine the hypothesis is that of a web-search for a single medical 

technology. This is not because we anticipate web-searching to be a key search method in 

reviews of medical technologies.15 Rather, the focus on a medical technology is pragmatic. 

To test the hypothesis, we need a well-defined intervention which is consistently described 

and reported, and used globally, such that we could expect to identify search returns in 

different countries.   

Research question 
Does the geographical location of a researcher affect Google search returns when undertaking 

a web-search for a medical technology? 

Methods 
 

Searches 
As a case study, we utilised a review of Dasatinib for patients with chronic myeloid 

leukemia.16 A search strategy based on the searches undertaken for that review (written by 

the lead author of this paper) was developed, taking the following form:7,16,17  

 

((Dasatinib OR DasatinibTM OR Sprycel OR SprycelTM OR "X78UG0A0RN" OR 

"302962-49-8")) "(RANDOM)" 

 

Searches were undertaken using Google.Com on a PC (Windows 10, 64-bit) using the 

Chrome browser (version 85.0.4183.121). As with the original review, we attempted to limit 

our searches to studies reporting randomised trials or systematic reviews including 

randomised trials.18 This was done by using the Royle and Waugh brief RCT search strategy 

(the BRSS), specifically the term “Random”.19-21 A Virtual Private Network (VPN) was used 

to mimic the effect of geographic location. The VPN was SurfShark22 with an extension for 

Google Chrome (version 2.1.4). No restrictions were placed on the searches (e.g. date or 

language). Cookies were cleared before each search and the same computer was used each 

time. The searcher (TL) was not logged into a Google account at the time of the searches. 



  

 

Selecting countries 
 

We selected countries pragmatically using the Nature Index (2019) list of countries by 

research output.23 The sampling frame comprised the 12 highest countries in the Nature list 

for which a server was available in SurfShark, viz.: 

 

1. Australia; 

2. Canada; 

3. France; 

4. Germany;   

5. India; 

6. Italy; 

7. Japan; 

8. South Korea; 

9. Spain; 

10. Sweden; 

11. the USA; and  

12. UK; 

 

Data extraction  
The following data were extracted from all items returned by each of the 12 countries 

searched: 

 

• Item type (i.e. study, systematic review etc.); and 

• Item identifier (citation detail) and description (description of the item). 

 

Data extraction was undertaken by one researcher and checked by another. Data were 

extracted into Microsoft Excel, organised by country and by page rank. 

 

Analysis 
To determine if the geographic location of a researcher influences Google search returns, we 

compared:  

 

1. Any difference in the items returned by Google searches between countries. 

This comparison allows us to asses if a researcher’s location influences search returns.  

 

2. Any difference in the page rank of items returned between countries. This may 

be relevant as some guidance suggests that only the first few pages of search returns 

need be assessed for inclusion,24,25 so page rank may influence whether items are 

included or not. 

Findings 
 

Results of the searches  
Searches were undertaken on Monday September 28th 2020. From 12 countries, 43 items 

were identified in total across the searches (see Table 1: characteristics of items). The number 

of search returns varied between countries with the highest number of search returns being 22 

(Canada) and the lowest being 19 (France/Japan). Eleven categories of items were identified 



  

by the searches, namely: study reports, systematic reviews, protocols for systematic reviews, 

guidelines, reports, theses, wikis, web-pages, R Coding sheets, Web-hosted databases, and 

books.   

 

Results of the analysis  
Comparison 1: any difference in the items returned by Google searches between 

countries 

Figure 1 summarises the search returns by country with their associated page rank. 19 items 

were common to all 12 countries, namely:  

• two study reports (Raddich et al. reported as two items26,27 and Cortes et al. 

DASISION reported as two items);28,29  

• three systematic reviews (Douxfils et al. reported as two items;30,31 Pavey et al. 

reported as three items;16,18,32 and Tang et al. reported as one item);33  

• one protocol for a systematic review (Balakumaran et al.);34  

• one guideline (De Souza et al. reported as four items);35-38  

• the Wikipedia page for Dasatinib;39 and  

• three books (Gunderson LL and Tepper JE;40 Hehlmann R;41 and Weissleder et al.:42 

all reported as single items).  

 

Twenty-four items were missed by searches in some countries. This means that there were 

differences in search returns between countries.  

 

Comparison 2: any difference in the page rank of items returned between countries 

Figure 1 also details the difference between items in page rank between countries. The 

randomised trial reported by Raddich et al. was consistently the first search return for all 12 

countries.26 All other items, common to all countries, varied in their page rank. This means 

that, aside from Raddich et al., there was variation in the reporting of items by page rank 

between countries. 

Discussion  
The findings indicate that the geographical location of a researcher influenced Google search 

returns when undertaking a web-search for a systematic review of a medical technology in 

this case study. We also found the distribution of search returns varied by country. This 

aligns with and confirms previous work which has raised concerns about the role of web-

searching in systematic reviews.10 That is, whilst it is possible to be systematic in searching 

(i.e. you can search using a search strategy defined a priori and transparently report your 

searches), it is not possible to replicate exactly search findings since these would appear to 

vary between countries.  

 

Further research may examine other sources of variation, such as different users in the same 

location, the effect of non-English language search terms prioritising or excluding search 

returns by country, or the use of other search engines. We also see a space for further 

research to explore the influence of our findings in reviews which do utilise web-searching to 

identify studies, evidence or data, not available in bibliographic databases.2,43-45 This is likely 

where the value of web-searching is to be found and where a problem may arise. Further 

work could examine if the effect we have identified here applies in other types of systematic 

review and if the effect we identify could be turned to be an advantage in study 

identification.2,15  

 



  

We see two implications for practice: 

 

1. Stopping-rules: ‘the first 100 search returns were screened’46 

Stopping-rules, that is when to stop searching or – in the case of web-searches – when to stop 

scrolling through search returns, are sometimes used by researchers to describe their 

approach to processing web-searches.47-49 Our findings might suggest a problem. Using the 

example above, there is no guarantee that the first 100 search returns seen in one country are 

the same as in another and the order of search returns may vary such that eligible results may 

be within 100 results in one country but not in another. There is no obvious solution beyond 

reporting the geographic location of the researcher (see below). Reporting stopping rules may 

still be useful (even if arbitrary) since, at the very least, it explains how the researchers 

conducted their web-search. 

 

2. Search reporting 

It may be desirable to record the geographic location of the researcher undertaking web-

searches (alongside other search data and steps to reduce personalisation of data).9,50 

Researcher location is not currently a requirement of relevant search reporting and, as we find 

in this case-study, it may be an influencing factor in study identification.5,50,51  

Conclusions 
Based on the findings of this case study, we find that geographic location would appear to 

influence Google search returns when searching for a single medical technology.  

 

The implications for practice appear to focus on stopping rules and search reporting. 

Researchers should be aware that search results appear to vary by country and this may affect 

the use of informal stopping rules. Our findings also suggest that recording the location of the 

researcher undertaking web-searching may now be an important factor to report alongside 

detail on steps taken to minimise personalisation of web-searches covered by recent 

guidance.   

 

   



  

Highlights 

• What is already known 

Web-searching is recommended as a non-database search method in systematic 

reviews but there is concern as to the reproducibility of searches using web-search 

engines.  

• What is new 

We critique the method of web-searching, finding that geographical location can 

affect search returns using the web-browser Google. We also found that the number 

of search returns and the order of search returns varies by country which may impact 

stopping rules.  

• Potential impact for Research Synthesis Methods readers outside the authors' 

field 

o Researchers undertaking or reading systematic reviews which utilise web-

searching should be aware that the search returns and page rank appear to vary 

by country. This could impact identification of relevant items and inform 

stopping rules. 

o Researchers undertaking web-searches should report their geographical 

location, alongside other search data. 
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