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Abstract 
 
Background: 
Cholecystitis is a common form of upper abdominal pain. With its high prevalence and the 
various non-surgical and surgical treatment options, we believe patients are searching the 
internet for questions pertinent to cholecystitis. No investigation has ever been completed into 
cholecystitis Google searches; therefore we sought to classify these questions as well as assess 
their levels of quality and transparency using Google’s Frequently Asked Questions (FAQs). 
 
Methods: 
We searched Google using search terms involving cholecystitis treatment. The FAQs were 
classified by the Rothwell Classification schema and each source was categorized. Transparency 
and quality of the sources' information were evaluated with the Journal of the American Medical 
Association’s (JAMA) Benchmark tool and Brief DISCERN. 
 
Results: 
Our Google search returned 325 unique FAQs after removing duplicates and unrelated FAQs. 
Most of the questions pertained to surgical treatment (190/325, 58.5%), followed by disease 
process (79/325, 24.3%), and then non-surgical treatment (56/325, 17.2%). Medical practices 
accounted for the highest amount of FAQs unable to meet the JAMA benchmark (107/146, 
73%). The one-way analysis of variance revealed a significant difference in median quality of 
Brief DISCERN scores among the 5 source types (H(4) = 49.89, P<0.001) with media outlets 
(10/30) and medical practices (12/30) scoring the lowest compared to academic sources which 
scored highest (21/30). 
 
Conclusions: 
Medical practices are the most frequent source Google recommends for FAQs but deliver the 
lowest quality and transparency. To increase the quality and transparency of online information 
regarding cholecystitis treatment, online sources should strive to include the date, author, and 
references for online information.  
 
Keywords: Cholecystitis, Quality, Transparency, Rothwell Classification, JAMA Benchmark, 
Brief DISCERN 
 
Abbreviations:  
FAQ- Frequently Asked Questions  
JAMA- Journal of the American Medical Association 
PAA- People Also Ask 
ANOVA- Analysis of Variance 
DISCERN*- To clarify and avoid confusion, DISCERN is a title and not an abbreviation. 
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Introduction 
 
Cholecystitis accounts for anywhere between 3-10% of all patients with abdominal pain and up 
to 200,000 people a year in the U.S. suffer from it.1–5 Non-surgical treatment options include 
analgesics or opioids for pain management and broad-spectrum antibiotics.6 Surgical treatment 
options are warranted for patients who either need emergency cholecystectomy or are at initial 
hospitalization for cholecystitis.6 The definitive treatment for acute cholecystitis, in a good 
surgical candidate, is a cholecystectomy when symptoms can no longer be managed 
conservatively.6,7  
 
With increasing access and availability to the Internet, it should be no surprise that there are 
more and more patients searching the Internet to support their medical decision-making. 8  A 
significant portion of these individuals proceed to self-diagnose based on the information they 
find online when looking up their symptoms before reaching out to healthcare experts.8–10 
Studies have proven this trend in orthopaedics and gastroenterology, however, no such trend has 
been studied in hepato-biliary diseases, especially in cholecystitis. 9,11–13  Due to the high 
prevalence of cholecystitis in patients with abdominal pain, we believe patients are turning to the 
Internet for treatment options for cholecystitis. Google’s search engine feature “People Also 
Ask” (PAA) continuously provides questions to one’s original searched question in a waterfall 
fashion.14 This creates an opportunity to leverage public questions related to cholecystitis.  It has 
been shown in orthopaedic research that this feature can be used for search trend characterization 
of frequently asked questions (FAQ).15,16 No study thus far has applied this data characterization 
to cholecystitis.  
 
Our aim is to characterize the FAQs regarding cholecystitis treatments, categorize the sources 
that answer those FAQs, and assess each source for its quality and transparency. Physicians must 
be made aware of the recurrent questions about cholecystitis and the content of which patients 
are displayed to guarantee they understand the benefits and risks of cholecystitis treatment. 
 
Methods 
 
Background 
This study was conducted in accordance with a previously written protocol publicly available via 
Open Science Framework.17 The methodology in this current study has been modified and built 
upon previous works that examined FAQs relating to treatments for carpal tunnel, the COVID-19 
vaccine, osteopathic medicine, and hallux valgus.18–21  
 
Systematic Search 
On January 23, 2023, we searched Google for four separate terms: “Cholecystitis Treatment”, 
“Cholecystectomy”, “Gallbladder Treatment” and “Gallbladder Removal Surgery.”22 These 
terms were chosen to collect the most expected inquiries related to treatment or surgeries for 
cholecystitis. We used the free Chrome extension SEO Minion to search and download the FAQs 
and answer links for each inquiry. 23 Previous studies have suggested using a minimum of 50-
150 sources and we chose to use a minimum of 200.15,20 Each FAQ was screened for relevance 
on January 23, 2023. Our Google search returned 325 unique FAQs after removing duplicates 

https://paperpile.com/c/BdIXOg/9nN2+p2PP+EnQW+YPPY+dX8x
https://paperpile.com/c/BdIXOg/PvcT
https://paperpile.com/c/BdIXOg/PvcT
https://paperpile.com/c/BdIXOg/icwS+PvcT
https://paperpile.com/c/BdIXOg/nGR7
https://paperpile.com/c/BdIXOg/nGR7+ixaS+QMyC
https://paperpile.com/c/BdIXOg/hUBG+ixaS+9Hz0+leyp
https://paperpile.com/c/BdIXOg/q6mw
https://paperpile.com/c/BdIXOg/Th4q+YVmq
https://paperpile.com/c/BdIXOg/HQwo
https://paperpile.com/c/BdIXOg/SfG5+jDLv+wyQX+lnO5
https://paperpile.com/c/BdIXOg/oGaC
https://paperpile.com/c/BdIXOg/hjKu
https://paperpile.com/c/BdIXOg/Th4q+wyQX


4 
 

and unrelated FAQs. All videos, paywall-restricted sites, and uploaded document returns were 
excluded. 
 
Data Extraction 
In a masked duplicated process, using a Google Form, JV and CP recorded each FAQ and their 
linked sources. Source types were categorized as either Academic, Commercial, Government, 
Media Outlet and Medical Practice according to previously established studies.20,24 Bearing 
methodology modified from published literature,15,20,25 FAQs were classified according to 
Rothwell’s Classification of Questions 26 indicating them as either Fact, Policy, or Value 
questions. Fact questions were subcategorized into 5 groups: Restrictions/Timeline, Technical 
Details, Cost, Modality, and Disease Process. Policy questions were subcategorized into 2 
groups: Indications/Management and Complications/Risks. Value questions were subcategorized 
into 2 groups: Pain and Evaluation of Treatment/Surgery. Refer to Table 1. for Question 
Classification and to Table 2. for Answer Source Type definitions. Both the JAMA benchmark 
criteria and the Brief DISCERN tool were applied in a masked duplicate fashion for each source, 
and author GH resolved any discrepancies.  
 
 
 

https://paperpile.com/c/BdIXOg/pjUI+wyQX
https://paperpile.com/c/BdIXOg/enRs+Th4q+wyQX
https://paperpile.com/c/BdIXOg/fEH7


5 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6 
 

 
 
Information Transparency

 
 
Each source was assessed using the Journal of the American Medical Association’s (JAMA) 
Benchmark Criteria. Multiple studies have utilized the JAMA Benchmark to effectively partition 
online information for basal aspects of information transparency.15,16,20,27–30 The items measured 
to determine transparency were: authorship, attribution, currency, and disclosure. Sources 
meeting 3 criteria were considered to have high transparency, whereas any sources that were less 
than 3 criteria had low transparency. Refer to Table 3 for JAMA Benchmark Criteria definitions. 
 

 
 

https://paperpile.com/c/BdIXOg/Th4q+rFUh+6kVd+A6Qb+wyQX+YVmq+8e2W
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Information Quality  
Each source was also assessed using the Brief DISCERN information quality assessment tool. 
DISCERN has been previously used to assess the quality of internet sources in various medical 
fields.20,31–33 Khazaal et al34 developed a 6-item version titled Brief DISCERN that has 
comparable reliability as well as maintains the advantages of the original tool in a simple layout. 
This justified our use of the Brief DISCERN quality assessment tool as used in other studies. 
20,35,36 Each of the 6 questions can be scored from 1=No, 2/4=Partially, and 5=Yes for a 
maximum of 30. For this study, we considered all partial answers as a 3 to increase accuracy and 
precision for the partial category. We determined an aggregate score of 16 or greater to be of 
good quality as established by previous recommendations. 34 For specific details of the 6 
questions see Table 4.  
 
 
 
 
 
 
 
 
 
 

https://paperpile.com/c/BdIXOg/MXPN+zhzc+I2oc+wyQX
https://paperpile.com/c/BdIXOg/vkoP
https://paperpile.com/c/BdIXOg/yV86+gufs+wyQX
https://paperpile.com/c/BdIXOg/vkoP
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Analyses 
Frequencies and percentages were reported for each type of FAQ. The Chi-Square Test of 
Independence was used to determine associations between JAMA Benchmark Criteria and 
source type. Kruskal-Wallis Rank Sum was used to determine whether median Brief DISCERN 
scores significantly differed by source type. Tukey’s Honestly Significant Difference test was 
done post-hoc to determine the significance of DISCERN completion between source types. 
Statistical significance was set at P <.001. Statistical analysis was calculated in R (version 4.2.1). 
 
Results 
 
Search Return 
A total of 1844 FAQs came from combining all four search terms: 380 from searching 
“Cholecystitis Treatment,” 620 from searching “Cholecystectomy,” 590 from searching 
“Gallbladder Treatment,” and 254 from searching “Gallbladder Removal Surgery.” After 
removing duplicates, there were 827 unique FAQs. Of these, 502 were removed because they 
either did not pertain to cholecystitis treatments or surgeries, were a link to a video resource, 
were restricted behind a paywall, or were a form of uploaded documents, resulting in a final 
count of 325 FAQs.  
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Question Classification 
Of all the FAQs in our data sample, the majority pertained to surgical treatment (190/325, 
58.5%), followed by disease process (79/325, 24.3%), and non-surgical treatment (56/325, 
17.2%). 
 
Using Rothwell’s Classification of Questions for cholecystitis FAQs, 218(67.1%) were fact-
based questions, 64 (19.7%) were policy-based questions, and 43 (13.2%) were value-based 
questions. Of the 218 fact-based questions, the most frequent topic was Restrictions/Timeline 
(91/218, 41.7%), followed by Disease Process (61/218, 28.0%), Technical Details (35/218, 
16%), Modality (31/218, 14.2%) and Cost (0/218, 0%). Of the 64 policy-based questions, the 
most frequent were Indications (33/64, 51.5%) followed by Complications (31/64, 48.4%). Of 
the 43 value-based questions, the most frequent were Evaluation (28/43, 65.1%) followed by 
Pain (15/43, 34.9%). 
 
Answer Sources 
The most identified source within our sample was Medical Practices (146/325, 44.9%) followed 
by Academic (84/325, 25.8%), Government (74/325, 22.8%), Commercial (17/325, 5.2%), and 
Media Outlets (4/325, 1.2%).  Medical Practices were also responsible for answering the most 
FAQs on individual topics such as Disease Process (38/61, 62.3%) and Evaluation (21/28, 75%). 
See Figure 1. for a breakdown of answer sources. 
 

 
Figure 1. Question Subclassification by Source Type. 
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Information Transparency 
One hundred three (of 325, 31.7%) sources met 3 or more of the JAMA benchmark criteria. The 
majority of these sources were Medical Practices (39/103, 37.9%), followed by Government 
(33/103, 32.0%), Commercial (16/103, 15.5%), Academic (15/103, 14.6%), and Media Outlets 
(0/103, 0%). Over half of the Medical Practices (82/146, 56%), Academic (63/83, 75%), and 
Government (41/74, 55%) failed to report authorship in included sources. Completing three or 
more JAMA benchmark criteria by source type was statistically significant (P= <0.001). Further, 
there were statistically significant differences in the completion of each JAMA benchmark 
criterion among source types; complete results are presented in Table 5. 
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Information Quality 
The overall median Brief DISCERN score for cholecystitis FAQs was 14 (12-22). Academic 
sources presented the highest median scores at 21 out of 30, followed by government sources 
with 18, commercial sources with 16, medical practices with 12, and media outlets with 10. The 
Kruskal-Wallis Rank Sum analysis of variance (ANOVA) revealed a statistically significant 
difference in Brief DISCERN scores among the 5 source types (H(4) = 49.88788, P<0.001 ). 
Post hoc study of the ANOVA revealed a statistically significant difference in the median Brief 
DISCERN scores for Academic sources compared to Media Outlets (P <0.0066) and Medical 
Practices (P <0.001); as well as Government sources compared to Medical Practices (P <0.001). 
Academic, government, and commercial sources scored a median score above 16, displaying 
quality information. All sources may be seen in Table 5.  
 
Discussion 
With the high prevalence of cholecystitis, it is deduced that patients are seeking answers online 
before visiting their physician. Google’s search analytics can be openly accessed to gauge the 
interest people have in illnesses like cholecystitis, which can then inform physicians and health 
administrators. The mission of this study was to distinguish the FAQs about cholecystitis and 
appraise the quality and transparency of sources provided as answers to patients.  
FAQs 
 
Our study shows that the most common questions patients seem to be googling on their 
cholecystitis are fact-based questions accounting for over two-thirds of all the FAQs. Of these 
fact-based questions, patients seem to be most interested in the recovery time for the treatment of 
cholecystitis, followed by disease processes. This could be explained by the sudden onset of 
acute cholecystitis symptoms and by laparoscopic cholecystectomy being an outpatient 
procedure.1,37 What stuck out the most is that zero of these fact-based questions had to do with 
cost. This could be due to the relatively lower cost of cholecystectomy procedures covered by 
Medicare and Medicaid.38–41 These findings would suggest most people are not worried about the 
cost of cholecystitis treatment, but more so about how long they need to take to fully recover and 
what it is that is causing their abdominal pain.  
 
Of the policy-based questions, patients were split nearly half and half between wanting to know 
the indications for treatment options and the complications of treatment options. The definitive 
treatment for acute cholecystitis is a cholecystectomy.7 Patients may be concerned about having 
surgery in general, looking for other pain management options; and perhaps, what complications 
may develop if they do not have surgery.  
 
Valued-based questions made up the smallest amount of the FAQs. Of these value-based 
questions, more than half were concerned with the success rates of treatment options. We also 
found that of all the FAQs, 58% were pertaining to surgery. Patients seem not to be as interested 
in the evaluation of which surgical option is the best. This may be partially explained as the 
preferred approach for cholecystectomy is laparoscopically, displaying low conversion rates to 
open and high satisfaction rates post-operatively.42-44 We recommend that physicians emphasize 
covering the most popular FAQs pertaining to recovery time, management of symptom pain, and 
the best treatment option including laparoscopy. 
 

https://paperpile.com/c/BdIXOg/9nN2+sjnG
https://paperpile.com/c/BdIXOg/oWAU+SoeN+GVvf+QMxh
https://paperpile.com/c/BdIXOg/icwS
https://paperpile.com/c/BdIXOg/UrRs
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Sources 
In evaluating the information transparency of our data sample, we report that over two-thirds of 
all sources scored less than at least 3 or more of the JAMA benchmark criteria, failing to meet 
benchmark standards. Medical practices accounted for the highest amount of FAQs unable to 
meet the JAMA benchmark. Academic and government sources also had a majority of articles 
not meet the benchmark.  This result seems to be seen with medical practices in previous Google 
FAQ studies in a variety of diseases, with academic and government sources showing mixed 
results.18–21 To our surprise, nearly all of the commercial sources met or exceeded the JAMA 
benchmark. However, they composed only a small portion of our sample. We recommend 
physicians who create online information consider the JAMA benchmark to increase their 
transparency.  
 
Academic, government, and commercial sources were shown to have good quality scores on the 
Brief DISCERN tool, with academics being the highest scorer. The threshold for good quality 
(16) on the Brief DISCERN tool was not met with medical practices and media outlets; media 
outlets being the lowest scorer. However, only four media outlets were found in this study. The 
trend of medical practices having low-quality scores on the Brief DISCERN tool is a trend that 
has been reported in previous Google FAQ studies and confirmed in this study.18–21 Medical 
practices were shown to perform the worst, on average, in the second and sixth questions (Table 
4.) of the Brief DISCERN tool. While medical practices could improve on all areas of the Brief 
DISCERN tool, the second question, which measures the dates of publishing for references, 
shares a similar measurement of the JAMA benchmark and could be a useful report to increase 
scores on both scales. Medical practices only need to make a few changes, according to the 
JAMA benchmark and Brief DICERN, to increase their quality and transparency. This could be a 
potential advantage for medical practices over the competition and other higher-scoring sources 
such as academics and government, making their source the preferred recommendation. 
 
Limitations 
Our study is limited first by the fact that Google’s variability in its outputs, in general, may affect 
the reproducibility of our study. With new searches for cholecystitis happening every day on the 
internet, the generalizability of our study is limited as new FAQs will appear and Google’s top 
recommendations may shift from one source to another. Another improvement could be to focus 
on more questions about other cholecystitis treatment plans and their necessity in a follow-up 
study. The JAMA Benchmark and the Brief DISCERN were used to assess quality and 
transparency; however, they cannot be used to assess accuracy. This would require a source-by-
source comparison which is beyond the scope of our study. These guidelines also do not have a 
minimum number of references needed; thus, a source could theoretically meet the criteria for 
both JAMA and Brief DISCERN with just one single reference.  Last, categorizing FAQs and 
answer sources is limited by its subjectivity, allowing for potential overlap between categories.  
 
Conclusion 
 
Most patients turn to the internet for questions pertaining to cholecystitis surgical treatment, 
information on the disease, and recovery times. Medical practices are the most frequent source of 
information Google recommends for cholecystitis FAQs but deliver the lowest quality and 
transparency. We recommend that online sources reform their online information by including 

https://paperpile.com/c/BdIXOg/wyQX+SfG5+jDLv+lnO5
https://paperpile.com/c/BdIXOg/SfG5+jDLv+wyQX+lnO5
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the date, author, and references to improve the level of transparency and quality of online 
information.  
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