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Abstract  36 

 37 
Background  38 

The most common general surgical emergency operations are laparoscopic appendicectomy, 39 

laparoscopic cholecystectomy, hernia repair, hemorrhoidectomy and colectomy.  Patients 40 

commonly perform an internet search for more information prior to undergoing surgery, 41 

which can lead to an inappropriate understanding of their procedure. The aim is to assess the 42 

quality of information available on three of the most used search engines. 43 

 44 

Methods 45 

A search was conducted on Google.com, Bing.com and Yahoo.com using the terms related to 46 

laparoscopic appendicectomy, laparoscopic cholecystectomy, hemorrhoidectomy, hernia 47 

repair and colectomy. First 20 results from each search engine were collected for evaluation. 48 

Results were excluded if they were sponsored, duplicates, academic publications, 49 

advertisements, forums, audiovisual tools, social media, or any non-English information. 50 

Included results were assessed for reliability using DISCERN and JAMA benchmark score. 51 

Readability was assessed using Flesch Reading Ease (FRE) Score and Simple Measure of 52 

Gobbledygook (SMOG).  53 

 54 

Results  55 

197 websites were analysed, 44.7% were published by institutions, 34.5% by health websites 56 

and 20.8% by independent surgeons. Mean DISCERN scores for Institutions was 54.6±11.3, 57 

independent surgeons 45.9±11.4 and health websites 58.7±10.3. Mean JAMA score for 58 

Institutions was 1.0±1.0, independent surgeons 0.1±0.4 and health websites 1.7±1.1. FRE 59 

scores for institutions was 51.6±10.3, independent surgeons 40.9 ± 10.2, and health websites 60 
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45.7±12.3. SMOG scores were 9.8±1.5 for institutions, 11.4±1.6 for independent surgeons and 61 

10.6±1.7 for health websites.  62 

 63 

Conclusion 64 

Health information on common general surgical procedures found on search engines are 65 

generally fair to good quality but still above the suggested reading level of the population. 66 

Information on surgical procedures should be written at recommended reading level of 13-67 

14 years old.  68 

 69 

Keywords 70 

patient information, surgical procedures, readability, reliability, search engine, 71 

appendicectomy, cholecystectomy, hernia repair, colectomy, haemorrhoidectomy 72 

  73 
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Introduction 74 

Based on the database of Australian Institute of Health and Welfare, general surgical 75 

procedures make up approximately one-fifth of hospital admissions for the last five to six 76 

years 1. The most common surgical procedures reported for emergency admissions in the 77 

year 2019-2020 include laparoscopic appendicectomy, laparoscopic cholecystectomy, hernia 78 

repair, hemorrhoidectomy and colectomy 1. Patients commonly perform an internet search 79 

to seek more information on their procedure before undergoing it2.  80 

 81 

However, these internet searches are often associated with inappropriate or incorrect 82 

patient understanding of their procedure 4. Despite spending time to explain information to 83 

patients regarding a procedure, only 40% of the information given was recalled correctly 84 

during consultation 5. It has been reported that physicians spend more time with patients 85 

debunking misinformation found online, thus decreasing their efficiency during 86 

consultation.6 87 

 88 

Despite evidence showing that the use of internet has improved patient participation in 89 

decision making, patients can be led into perceiving incorrect information available on the 90 

internet as valid and accurate.  This is a potential danger of using search engines to yield 91 

health information as the quality of information on the internet is frequently unregulated 7. 92 

Information may also not be presented in a way that is easily readable or understood by the 93 

general public 7, and can result in confusion, being overwhelmed and develop inappropriate 94 

expectations 6, 8. This is important as higher levels of patient satisfaction are associated with 95 

pre-operative patient understanding and knowledge about their procedure and condition, 96 
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along with improved compliance, health outcomes and reduced healthcare costs in the long 97 

term 4, 9.  98 

 99 

There are multiple studies investigating the readability and accuracy of health information 100 

and websites found on search engines, regarding individual procedures and specific 101 

diseases. However, there are no current studies available that has investigated and analysed 102 

the quality of health information on the common general surgical procedures that are 103 

commonly performed into a single study for comparison. 104 

 105 

Therefore, the aim of the study is to analyse the reliability and readability of health 106 

information found on popular search engines about the top five most common general 107 

surgical procedures. 108 

  109 
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Methods 110 

A search was conducted by two independent reviewers in the same day on Google.com, 111 

Bing.com and Yahoo.com, on 18th of December 2021 in Australia, using the following terms 112 

“appendicectomy” or “appendix surgery, “cholecystectomy” or “gallbladder surgery”, 113 

“hemorrhoidectomy” or “haemorrhoid surgery”, “hernia surgery” or “hernia repair”, 114 

“colectomy” or “colon surgery”. The most preferred search engine of choice in Australia is 115 

Google, and together with Yahoo and Bing, make up for 98% of market share at the time of 116 

search3. The search was performed under “incognito mode” or “private browsing” with a 117 

deleted search history on a public computer to reduce the chances of biased and tailored 118 

results based on previous search terms. VPN was not used during the search.   119 

 120 

The first 20 results for each term from the various search engines were included for 121 

evaluation, as 95% of patients looked at 15 websites or less 10 and another study found that 122 

patients seldom looked past the first page of results 11.  123 

 124 

Results were excluded if they included irrelevant or inappropriate content, commercial only 125 

websites, links to scientific articles of abstracts, duplicate websites, forums, social media 126 

content, videos, online medical dictionaries, websites with broken links or any non-English 127 

information12.   128 

 129 

Included websites were categorised into “Health websites”, “Institutions”, “Independent 130 

Surgeons”. Articles categorized into Health websites were published by a non-official 131 

source, such as for-profit or non-profit companies producing health content not affiliated to 132 
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an academic institution, hospitals, or government bodies. Articles included in the 133 

“Institution” category had information published by an academic institution, university, 134 

hospital, government body. Information published by an independent medical practitioner, 135 

or a group of medical practitioners not related to a hospital or university or government 136 

body, was classified as “Independent Surgeons”. 137 

 138 

Two independent reviewers from a medical background analysed the reliability and 139 

readability of the articles with the following rating tools. 140 

  141 
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Rating tools  142 

DISCERN  143 

DISCERN is a standardized tool developed by the Division of Public Health and Primary Care 144 

at Oxford University, to assess the content quality of consumer health information 2, 13. It 145 

has 15 questions divided in three sections to evaluate reliability, quality of content and an 146 

overall impression, with scores given to the respective sections. It can be used to assess the 147 

quality of information without the need for specialist knowledge by looking into whether 148 

the sources of evidence were clearly stated, if information is biased and fails to mention a 149 

range of options for treatment 13. The higher the score, the better the quality of the 150 

information. The scores can be interpreted as follows: 63 to 80 points = excellent; 51 to 62 = 151 

good; 39 to 50 = fair; 27 to 38 = poor; 15 to 26 = very poor13. 152 

 153 

Journal of the American Medical Association (JAMA) 154 

The Journal of the American Medical Association (JAMA) benchmark score consists of 4 155 

components: 1 point for disclosure of authorship, 1 point for attributions of sources, 1 point 156 

for disclosure of conflict of interest and 1 point for currency of information14. A maximum 157 

score of 4 can be achieved. It is known to correlate with higher levels of accuracy and a 158 

relatively easy tool to use to assess reliability 14. 159 

 160 

Flesch-Kincaid Reading Ease (FRE) 161 

Flesch-Kincaid Reading Ease (FRE) score is used in most readability studies 15 and is 162 

calculated using a formula to calculate readability based on the average sentence length and 163 

the average number of syllables per word16. It has a high retest and inter-rater reliability 17. 164 
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The score calculated will range from 0 to 100; the higher the score, the easier the 165 

information is to read (Table 1). Low scores indicate the text being more difficult to read. 166 

 167 

Simple Measure of Gobbledygook (SMOG)  168 

The Simple Measure of Gobbledygook (SMOG) is a formula to estimate the number of years 169 

of education (based on American schooling grade system) an individual needs to understand 170 

the article (Table 2)18. It is calculated based on a formula that is derived from the square 171 

root of the total number of syllables in 30 selected sentences, and adding 3 to the 172 

approximate square root 18. It has been proven to be more valid amongst other readability 173 

formulas 18. 174 

 175 

Data analysis 176 

Statistical analysis was performed using a statistical software (SPSS). A p value of less than 177 

0.05 is deemed significant. Normality tests were performed to assess the distribution of the 178 

data.  179 

 180 

 181 

 182 

 183 

  184 
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Results  185 

600 results were yielded from the first 20 results of each search term from all three search 186 

engines. After removing duplicates and screening results using the exclusion and inclusion 187 

criteria, 197 results were analysed using the scoring tools by two independent raters (Figure 188 

1). Out of 197 results, 44.7% were published by institutions, 34.5% by health websites and 189 

20.8% by surgeons (Table 3). The majority of the information was published by sources from 190 

USA (Table 4). Normality of data was assessed and seen to be parametric.  191 

 192 

For reliability, the overall mean DISCERN scores for Institutions was 54.6 ± 11.3, for 193 

independent surgeons was 45.9 ± 11.4 and for health websites 58.7 ± 10.3 (Table 4). The 194 

mean JAMA score for Institutions was 1.0 ± 1.0, for independent surgeons was 0.1 ± 0.4 and 195 

for health website was 1.7 ± 1.1.  196 

 197 

For readability, the overall FRE scores from institutions was 51.6 ± 10.3, for independent 198 

surgeons was 40.9 ± 10.2 and for health websites 45.7± 12.3 (Table 4). The mean grade level 199 

calculated by SMOG grade level scores were 9.8 ± 1.5 for institutions, 11.4 ± 1.6 for 200 

independent surgeons and 10.6 ± 1.7 for health websites.  201 

 202 

There is a statistically significant difference in all 4 scoring systems between the three 203 

website sources for both Reliability and Readability as determined by one-way ANOVA as 204 

seen in Table 5.  205 
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Reliability and Readability based on procedures  206 

Laparoscopic Appendicectomy 207 

For laparoscopic appendicectomy, health websites have the highest mean DISCERN rating 208 

with a score of 60.2 ± 8.3, indicating ‘good’ quality of information and the highest JAMA 209 

score of 1.9 ± 0.7. Independent Surgeons have the lowest mean DISCERN score of 43.2 ± 210 

13.1 and JAMA score of 0.4 ± 0.7. FRE score was the lowest at 36.3 ± 13.0 and SMOG grade 211 

level of 11.6 ± 1.6. 212 

 213 

Laparoscopic cholecystectomy  214 

For laparoscopic cholecystectomy, DISCERN scores were the highest for health website 215 

scoring 60.2 ± 8.3 indicating ‘good’ quality and independent surgeons having the lowest 216 

score of 43.2 ± 13.1, indicating ‘fair quality’. JAMA scores were again highest for health 217 

websites (1.9 ± 0.7) and lowest for independent surgeons (0.4 ± 0.7). FRE scores were 218 

highest at 53.8 ± 10.3 for institutions, and lowest at 36.3 ± 13.0, translating to ‘difficult’ for 219 

independent surgeons. SMOG grade level scores were lowest for institutions 9.3 ± 1.4 and 220 

highest for independent surgeons 11.6 ± 1.6. 221 

 222 

Colectomy 223 

DISCERN scores were highest with a score 61.4 ± 9.0 for health websites and again lowest 224 

for independent surgeons at 37.9 ± 8.1. JAMA scores were highest (2.0 ± 0.9) for health 225 

websites, and repeatedly the lowest for Independent Surgeons (0.0 ± 0.0). FRE scores were 226 

highest for institutions (53.0 ± 10.0) and lowest for health websites (47.2 ± 15.6). SMOG 227 

grade level scores were lowest in the institution group (9.4 ± 1.5) and highest for 228 

independent surgeons (10.6 ± 2.2). 229 
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 230 

Hernia Repair 231 

Health websites had the highest DISCERN and JAMA scores of 58.7 ± 10.3 (‘good’ quality) 232 

and 1.7 ± 1.3 respectively, in contrast to independent surgeons with the lowest DISCERN 233 

and JAMA score 48.4 ± 8.6 (‘fair’ quality) and 0.0 ± 0.0 respectively. Institutions had the 234 

most readable information on hernia repair with the highest FRE scores at 47.4 ± 9.2 235 

(‘difficult’ level) and the lowest SMOG grade level of 10.6 ± 1.8. Independent surgeons had 236 

the lowest readability with FRE score of 39.6 ± 9.5 (‘difficult’) and SMOG grade levels of 11.9 237 

± 1.6.  238 

 239 

Hemorrhoidectomy  240 

For hemorrhoidectomy, DISCERN and JAMA scores were highest for health websites (59.0 ± 241 

11.8, 1.7 ± 1.3 respectively), with independent surgeons having the lowest DISCERN and 242 

JAMA scores (48.4 ± 8.6, 0.0 ± 0.0 respectively),. FRE scores were highest at 47.4 ± 9.2 for 243 

institutions and lowest at 39.6 ± 9.5 for independent surgeons. SMOG grade levels were 244 

lowest for health websites at 10.6 ± 1.8 and highest for independent surgeons at 11.9 ± 1.6. 245 

 246 

One-way ANOVA between procedures  247 

A one-way ANOVA was also performed to look at the differences in scores between 248 

procedures, which showed that only JAMA, FRE and SMOG scores were significantly 249 

different between procedures, f=4.69 p=0.00, f=3.53 p=0.01, f=7.01 p=0.00, respectively 250 

(Table 6). 251 

 252 
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Correlations between reliability and readability 253 

Pearson correlation showed coefficient correlation of 0.50, p=0.00 between DISCERN and 254 

JAMA scores, and -0.91, p= 0.00 between FRE and SMOG and correlation of -0.12, p=0.02 255 

between JAMA and SMOG scores. 256 

 257 

Inter-rater correlation  258 

The inter-rater correlation coefficient was 0.599 (p=0.00), which indicates good inter-rater 259 

correlation for scoring the articles.  260 

 261 

Discussion 262 

Limited health literacy has been associated with worse outcomes and higher mortality rates 263 

19. Health literacy is closely tied with literacy levels, as being able to read and comprehend 264 

health information influences an individual to make healthcare decisions that can maintain 265 

and improve quality of life 20. In Australia, a reading level of year 8 or equivalent to 13-14 266 

years old is required for comprehension of information across the population21. In the US, 267 

the current recommendation made by the American Medical Association states that health 268 

information is to be written at or below sixth grade reading level or equivalent to 11-12 269 

years old 19. 270 

 271 

The readability of health information across all sources however is still “fairly difficult” 272 

based on FRE scores and requires a minimum school level of Year 10-12, equivalent to 15-18 273 

years old to be understood. This is above the suggested level for the population to 274 

appropriately comprehend and concurs with previous studies 20, 21. Despite many studies 275 
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having proven and reiterating this, many sources still publish information that is too difficult 276 

to read for the population, thus making groups with low literacy continue to struggle in 277 

comprehending the information currently available 22. 278 

 279 

Based on the overall results, the reliability quality of health information ranges from fair to 280 

good quality based on DISCERN scores. However, average JAMA scores across all procedures 281 

and all website sources were two or less, which means a large proportion of websites 282 

struggle to meet even half of the JAMA criteria. This is similar to a previous study by 283 

Alshaikh et al. (2021), demonstrating the average websites only met one JAMA criteria 8.    284 

 285 

Information provided by health websites powered by profit or non-profit companies have 286 

consistently achieved highest reliability scores according to DISCERN criteria for all 287 

procedures, amongst the other sources. They provided a wide range of information from 288 

information on the condition, what would happen if no treatment was done, benefits and 289 

risks of the procedure as well as alternative options available. The author, accreditations, 290 

and attributes, with the date of publication to assess for currency were also clearly listed, 291 

demonstrated by achieving the highest score for JAMA criteria across all surgical 292 

procedures. In addition, a qualitative observation that was made in the study was that 293 

information published by health websites was spaced out and there was ample use of dot 294 

points and small paragraphs, making it easier and less overwhelming to read. Information 295 

published by profit or non-profit companies often employ editorial media teams to produce 296 

content that aligns with the DISCERN principles and JAMA criteria 23, for their information to 297 

be credible and create trust amongst internet users.  298 

 299 
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Information published by institutions were some the easiest to read amongst other sources 300 

for most of the procedures, with highest FRE scores and the lowest SMOG scores. On the 301 

contrary, they have lower DISCERN and JAMA scores when compared to health websites 302 

despite having a similar range of information to them that is easier to read. It is common to 303 

have a bias that institutions, especially those with popular academic reputations to assume 304 

that the information published would be more reliable 9, but this study has proven that they 305 

are inferior to health websites. An ANOVA analysis reveals that there was a significant 306 

difference in reliability scores between the three sources. However, they still scored higher 307 

in reliability than independent surgeons.  308 

 309 

Health information published by surgeons has the lowest overall DISCERN, JAMA and FRE 310 

scores, and the highest SMOG scores. The average JAMA scores for surgeons were less than 311 

one, indicating that they did not fulfil the JAMA criteria for reliability. Reliability is rated as 312 

the lowest amongst the other sources of information and the hardest to read, despite 313 

having specialist training, accreditations, and qualifications.  It was also found that most of 314 

the information published only described the procedures and post-operative care, with the 315 

occasional explanation of complications in minimal detail. There was no date of publication 316 

to know if the information was current. Information was presented in bulky paragraphs, 317 

making it more difficult to follow through. It has been known that patients have discounted 318 

high-quality information due to poor website design 7. 319 

 320 

This is particularly concerning as medical practitioners may not be aware in following 321 

DISCERN principles or JAMA criteria when publishing information and mainly rely on their 322 

authority and status to warrant the reliability of the content 23. They may also foster beliefs 323 
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that adding unnecessary information and content may confuse the patients instead, 324 

however not realizing that patients are now more willing to be well informed about their 325 

condition and procedure 23. Having information that has low reliability and readability may 326 

lead to patients distrust with medical practitioners and misinterpreting information may 327 

lead to inappropriate healthcare decisions 20. Given the incidence of rising misinformation 328 

on health conditions, it is important for medical practitioners to publish health information 329 

that is reliable and readable for the mass population.  330 

 331 

All sources, especially independent surgeons need to review the information available on 332 

their website and make improvements to produce patient-oriented material using the 333 

DISCERN and JAMA criteria to increase reliability, as none of sources have scored ‘Excellent’ 334 

quality. It is acknowledged that institutions and companies do not use a consistent criteria 335 

and may base their development on a specific target audience 9, but a committee could be 336 

formed to include both medical practitioners and lay people to produce health information 337 

of a higher quality2. All sources should ensure that the information published should be 338 

revised to a readability of level of at least 13-14 years old as previously recommended 21.  339 

 340 

There were a few limitations to this study. Data collection could have included patients and 341 

lay people rating the website to reduce any medical biases and gauge their perspective from 342 

a patients’ point of view. The assessment should not only be limited to evaluate written 343 

information but also assess the visual aspects of the website such as layout and the use of 344 

diagrams and videos 20, using validated tools available as observations have been made 345 

during data collection that some websites were visually appealing, which was not reflected 346 

in the readability scores 24.  347 
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 348 

A comparison and correlation of the available results with a “gold standard” source of 349 

information would be ideal. However, there is currently no “gold standard” website or 350 

article available and it is difficult to determine how a website that could achieve a high 351 

DISCERN, JAMA, FRE and low SMOG grade level scores. Further analysis that could be 352 

performed in future studies is the assessment of reliability and readability of websites based 353 

on the order of search engine results to assess the information that internet users most 354 

frequency access.  355 

  356 
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Conclusion 357 

Health information on the five most common general surgical procedures found on search 358 

engines are generally fair to good quality in terms of reliability but overall, still above the 359 

suggested reading level of the population. Surgeons need to improve on the quality of 360 

information published. Information on surgical procedures should be written at 361 

recommended reading level of 13-14 years old.  362 
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Figure legends  443 

 444 

Figure 1 – Flowchart showing the process of inclusion of websites for analysis  445 

 446 
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