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Abstract
Purpose: This study evaluates the transparency, information quality, and readability of English-language websites concerningmaxillary sinus augmentation, aiming to distinguish between clinical and blog-type websites. The findings underscore theimportance of improving online health information to support informed decision-making and enhance health literacy.
Materials and Methods: In August 2024, an internet search was conducted using Google Chrome along with Google, Bing, Yahoo,and Yandex search engines, employing specific keywords related to maxillary sinus augmentation. Websites were independentlyevaluated by two observers using established tools, including the JAMA benchmarks, DISCERN, QUEST, and EQIP, to assesstransparency, information quality, and adherence to evidence-based practices. Readability was assessed using the Flesch–Kincaidtests, Gunning-Fog Index, SMOG, Coleman-Liau Index, and Automated Readability Index. Statistical comparisons wereperformed using non-parametric tests.
Results: Among the 137 websites analyzed, 21.89% to 24.08% achieved scores above the 75th percentile for transparency andinformation quality, as evaluated by JAMA, DISCERN, QUEST, and EQIP tools. Blog-like websites scored significantly higher thanclinical websites across all assessment tools (p<0.05), indicating better transparency and content quality. However, blog-like sitesalso required a higher educational level for comprehension compared to clinical websites (p<0.05), which may limit accessibilityfor some readers.
Conclusions: Individuals searching for information on sinus augmentation surgery have roughly a one-in-four or one-in-fivechance of finding websites that adhere to acceptable standards of content quality and transparency. While blog-type websitesprovide superior content quality and transparency, they often require higher literacy levels, potentially excluding a portion of thepopulation. These findings call for the development of standardized guidelines to ensure that online health information is bothhigh-quality and accessible, ultimately improving patient education, health literacy, and decision-making.
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Introduction

The maxillary sinus, one of four pairs of paranasal sinuses, is lo-cated in the maxilla near the nasal bones and orbits. As the largestand pyramid-shaped sinus, its apex points toward the zygomaticprocess, and its base is part of the lateral nasal wall. 1 It is linedwith a thin mucous membrane and contains air, contributing toskull weight reduction and voice tone modulation. Sinus floor aug-mentation aims to increase bone volume in the posterior maxilla,primarily for dental implant placement. 2 This procedure typicallyinvolves lifting the sinus membrane to insert bone graft material.Techniques vary, including the lateral window approach, creating

an opening in the sinus wall, and the osteotome technique, whichtaps the sinus floor through the alveolar ridge. 3 While effective,the procedure carries risks such as sinus membrane perforation,infection, bleeding, or postoperative sinusitis, affecting graft andimplant success. Thus, meticulous planning and execution are es-sential to mitigate these risks. 4 Effective patient communicationregarding the procedure, potential complications, and postopera-tive care is paramount. This process involves outlining benefits andrisks, setting realistic expectations, and providing comprehensivepre- and post-operative instructions to foster informed consentand enhance patient satisfaction and trust. 5,6
The shift from traditional professional-patient interactions to
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relying on internet searches for health information represents asignificant change in how individuals access health knowledge. Thetechnological evolution has led many to seek medical data online.The internet might be a crucial health information resource. How-ever, this shift can also lead to incorrect diagnoses, inappropriateself-treatments, and increased anxiety. 5 As of August 2024, therewere 5.35 billion internet users worldwide, which corresponds to66.2% of the global population (https://www.statista.com). Basedon Eurostat data, on average, 55% of Europeans between the agesof 16 and 74 looked up health-related information on the internetin 2022. Specifically, more than 70% of individuals in Finland, theNetherlands, Denmark, and Norway engaged in seeking health in-formation online in 2023 (https://ec.europa.eu/eurostat). In 2017,74.4% of the US population turned to the internet first for health in-formation. 7 In certain Asian countries, the tendency to seek healthinformation online is even more pronounced, ranging from 79% to86%. 8,9
Readability and transparency are essential components of effec-tive health communication. The reliability of online health infor-mation depends on its transparency about authorship, sourcing,conflict of interest disclosures, and its adherence to evidence-basedcontent. 10 The readability of health websites has a crucial role inensuring that information is accessible and comprehensible to thepublic. 11 High readability ensures that medical information is acces-sible to a wide audience, enabling patients to understand complexprocedures and make informed decisions. These factors signifi-cantly influence the effectiveness and trustworthiness of onlinehealth resources, highlighting the importance of evaluating web-sites to prevent misinformation and empower patients in makinginformed health decisions. 12
While sinus floor augmentation is a well-established proce-dure 13, the quality of online information available to patients re-mains inconsistent. Previous research has highlighted gaps in theavailability, transparency, and readability of online health infor-mation, particularly in areas such as post-operative care, risks,and complications for other dental and surgical procedures. 14 Stud-ies focusing on orthognathic surgery and dental implants haveshown that many websites fail to meet quality standards, lack clearauthorship or citations, and present information at a readabilitylevel unsuitable for the general public. 15,16 Similarly, there is alack of comprehensive evaluation of websites related specifically tosinus augmentation. This study aims to comprehensively assessthe transparency, information quality, and readability of English-language websites on this subject. It also seeks to identify discrep-ancies between clinical and blog-type websites and their impacton patient education and decision-making. The null hypothesisis that there is no significant difference between the two websitecategories concerning transparency, information quality, and read-ability.

Material and Methods

Website search and selection process

An internet search was conducted in August 2024 by using the lat-est version of Google Chrome (version 120.0.6099.217), which hasa market share of 62.85% as of 2023. Google (www.google.com),Bing (www.bing.com), Yahoo (www.yahoo.com), and Yandex(www.yandex.com) search engines were included in the analy-sis. The keywords "maxillary augmentation," "sinus lift surgery,""maxillary sinus augmentation," "sinus augmentation," and "si-nus floor augmentation" were employed. To ensure a comprehen-sive search, the virtual private network settings were altered duringthe process. The search protocol included all web pages displayedby the search engines. Websites were excluded from considerationif they were inaccessible, not pertinent to the search, presented ina language other than English, solely contained video content, or

were dedicated to scientific publications such as academic journalsor textbooks. Additionally, mobile browsing data was excluded fromthe research.
Evaluation protocols and website categorization

Two observers independently evaluated the first 20 websites, andtheir level of agreement was assessed using the intraclass correla-tion coefficient. Given that these values were acceptably high (0.86to 0.94), the remaining websites were assessed based on the con-sensus between both observers. Depending on their characteristics,they were classified into two broad categories: clinical websitesand blog-like information websites. Clinical ones were defined asthose associated with healthcare providers, clinics, or hospitals.These sites were characterized by professional domain names, andtheir content primarily focused on promoting clinical services ortreatments. Blog-like websites were defined as those created byindividuals, patient advocates, or non-clinical organizations withthe primary goal of sharing experiences, personal insights, or gen-eral information. These sites were characterized by a narrative orinformal tone in their writing, often focusing on opinion sharing.
Transparency and information quality evaluation

The Journal of the American Medical Association (JAMA) bench-marks focus on authorship identification, attribution, disclosure,and currency. For each of these four criteria, a website can be scoredwith a 0 (information absent) or a 1 (information present). Thesequestionnaire items can be treated as categorical variables, or theirsums can be considered a scalar variable, ranging from 0 to 4. 17
The DISCERN tool comprises 16 items divided into two main subdo-mains. The sum of the first 8 items indicates the reliability of theinformation (DISCERN-REL), including the clarity of its aims andthe accuracy of its sources. The sum of the next 7 items is used toassess the depth and balance of information provided on treatmentchoices (DISCERN-INFO). Each question is rated on a scale from 1 to5, leading to a possible score range between 16 and 80, with higherscores denoting more reliable and useful content. 18 The QualityEvaluation Scoring Tool (QUEST) assesses the adherence to sevenquality domains, with points assigned according to the degree ofcompliance with best practices. The score range is from 0 to 28,with higher scores indicating better quality. 19 The Ensuring Qual-ity Information for Patients (EQIP) tool focuses on their relevance,readability, and reliability. This tool uses a scoring system whereeach item or criterion is rated on a scale, often from 1 to 4 or 1 to5; total scores range from 0 to 100, with higher scores indicatingbetter quality. 20

Interpretation of the assessment tools

In this study, a quantitative methodology is employed to analyze theperformance of the JAMA, DISCERN, QUEST, and EQIP tools, focus-ing on their 75th percentile. The scores at or above this percentilewere categorized as "above average." Since no universal cut-offstandards have been defined, this approach utilizes the upper quar-tile to highlight high-performing entities. Similar methods havebeen applied in prior studies to categorize and interpret the qualityof health information available online. 21 This approach provides anobjective framework for identifying websites that meet or exceedacceptable quality standards.
Readability evaluation

The readability of the websites was assessed using multipleestablished instruments: the Flesch–Kincaid Reading Ease,Flesch–Kincaid Grade Level, Gunning-Fog Index, Simple Measure
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of Gobbledygook, and the Automated Readability Index. Thesetools evaluate readability based on sentence structure, word com-plexity, and syllable count, providing estimates of the educationallevel required to comprehend the content. These calculationswere conducted using the online WebFX Readability Test Tool(www.webfx.com/tools/read-able/).
The Flesch–Kincaid readability tests, comprising the FleschReading-Ease and the Flesch–Kincaid Grade Level, are designedto gauge the difficulty of understanding English passages. 22 Theformula for the Flesch-Kincaid Reading Ease is as follows: 206.835-1.015×(words/sentences)-84.6×(syllables/words). Scores rangefrom 0 to 100, with higher scores denoting easier readability. TheFlesch-Kincaid Grade Level, which indicates the U.S. school gradelevel necessary for comprehension, offers an additional metric. Theformula for calculating the Flesch-Kincaid Grade Level is given as0.39×(words/sentences) +11.8×(syllables/words)-15.59. The Gun-ning Fog Index estimates the number of years of formal educationrequired to understand a text upon first reading. To calculate theGunning Fog Index, the number of words and syllables in a textpassage of at least 100 words is counted. The total number of wordsis divided by the number of sentences to determine the AverageSentence Length (ASL). Then, the number of words that have threeor more syllables, excluding proper nouns, compounds made ofsimple words, hyphenated words, and two-syllable verbs that be-come three with ’-es’ or ’-ed,’ is counted. This number, divided bythe total word count, yields the Percentage of Hard Words (PHW).To finalize the calculation, ASL is added to PHW, and the sum ismultiplied by 0.4. Simple Measure of Gobbledygook (SMOG) is bestsuited for texts of 30 sentences or more. The length of 10 sentencesat the beginning, middle, and end of the text, totaling 30 sentences,is counted. Every word with three or more syllables is counted. Thesquare root of this number is then taken and rounded to the nearest10, and three is added to this figure. It measures the number ofyears of education that an average person needs to understand atext. The Coleman-Liau Index is a readability metric that empha-sizes character count and benefits from computerized assessmentsto evaluate characters with greater ease and accuracy. This for-mula facilitates the automated calculation of writing samples, ex-pressed as 5.89×(characters/words)-0.3×(sentences/words)-15.8.This index provides a score indicative of the U.S. school grade levelrequired for understanding the text. 23 The Automated ReadabilityIndex (ARI) is a tool specifically designed to assess the readability oftext, measuring its comprehension ease. ARI offers an estimate ofthe U.S. grade level needed for understanding a particular piece oftext. The formula for the Automated Readability Index is defined as4.71×(characters/words) +0.5×(words/sentences)-21.43. The ARIscore thus obtained acts as an indicator of the age at which a readeris expected to understand the text. 24,25

Statistical analysis

IBM SPSS v20.0 software (IBM Corp. Released 2011. IBM SPSSStatistics for Windows, Version 20.0. Armonk, NY, USA), was usedfor statistical analysis. Mean and standard deviation, median, andfrequency were used for descriptive statistics. The normality ofthe continuous variables was checked with Shapiro-Wilk test andgraphic methods. The Mann-Whitney U test was employed for non-parametric data comparisons. The strength and significance ofbivariate correlations were evaluated with the Spearman correlationcoefficient. The significant correlation strengths were interpretedas follows: up to 0.19 as very weak, 0.20 to 0.39 as weak, 0.40 to0.59 as moderate, 0.60 to 0.79 as strong and higher than 0.80 asvery strong. 26 The confidence interval was set to 95%, and p<0.05was considered significant.

Figure 1. Study flowchart demonstrating the website selection, categorization and
evaluation protocols (JAMA: Journal of American Medical Association, EQIP: En-
suring Quality Information for Patients, QUEST: Quality Evaluation Scoring Tool,
FRES: Flesch Reading Ease Score, FKGL: Flesch-Kincaid Grade Level, SMOG: Simple
Measure of Gobbledygook).

Results

160 pages were found to be eligible for inclusion criteria. 93 re-sults were found in Google, 20 in Yandex, 24 in Yahoo, and 23 inBing search engines. 4 of them could not be opened, and 1 of themhad only a contact number. After removing overlapping titles, 137websites were used for the study. Out of the 137 (N=137) websites,110 were categorized as clinical (n=110) and 27 as blog sites (n=27)(Figure 1).The analysis revealed that blog-like websites consistently out-performed clinical websites in transparency and content quality,as measured by JAMA, DISCERN, QUEST, and EQIP tools, with sta-tistically significant differences across all instruments (p<0.001).For example, the average DISCERN score for blog sites was 47.51± 12.58, significantly higher than the 31.84 ± 8.07 for clinical sites,indicating superior reliability and depth of information in blogs.Similarly, the QUEST scores for blog-like sites (14.00 ± 6.07) farexceeded those for clinical websites (5.38 ± 3.29). In addition, basedon the DISCERN tool, 18.51% of the blog sites and 60% of the clinicwebsites did not mention any risks of treatments (Figure 2) (Table1). Per JAMA, 24.08% of scales were rated as above average, surpass-ing the 75th percentile. DISCERN, EQIP, and QUEST followed with23.35%, 22.62%, and 21.89% of scales classified as above average,respectively.In terms of readability, the content of clinical websites was foundto be more accessible, with lower Gunning-Fog Index and SMOGscores indicating an educational level closer to the recommended8th-grade standard. However, blog-like websites, while offeringhigher quality content, required a slightly higher educational levelfor comprehension (p<0.001). These findings highlight the trade-off between content quality and readability across the two types ofwebsites (Figure 3) (Table 1).
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Figure 2. Bar graphic representation of the transparency and content quality as-
sessment instruments stratified by the website types (JAMA: Journal of American
Medical Association, EQIP: Ensuring Quality Information for Patients, QUEST: Qual-
ity Evaluation Scoring Tool).

Table 1
Assessment
instrument

Clinic
websites

Blog-like
websites Total scores

JAMABenchmarks 1.28±0.69A 2.67±1.07a 1.55±0.95
DISCERNtotal 31.84±8.07A 47.51±12.58a 34.93±11.02
DISCERNreliability 17.60±4.26A 26.70±6.46a 19.39±5.98
DISCERNtreatment 11.95±3.91A 17.88±6.68a 13.12±5.14
EQUIP 46.24±9.84A 58.88±14.48a 48.73±11.96QUEST 5.38±3.29A 14.00±6.07a 7.08±5.25FRES 55.36±13.46 54.63±7.54 55.22±12.50FKGL 7.71±2.07 7.99±1.20 7.76±1.93Gunning-FogIndex 8.13±2.25A 9.65±1.77a 8.43±2.24
SMOG Index 6.79±1.25A 7.46±1.11a 6.92±1.25Coleman-LiauIndex 13.53±2.76 13.30±1.39 13.49±2.54
AutomatedReadabilityIndex 6.53±2.54 6.57±1.44 6.54±2.36

Mean and standard deviations of the transparency, content quality and readability
assessment instruments stratified by the type of websites. Values followed by an
uppercase letter indicate significant differences from its lowercase counterpart
written in the same row (JAMA: Journal of American Medical Association, EQIP:
Ensuring Quality Information for Patients, QUEST: Quality Evaluation Scoring Tool,
FRES: Flesch Reading Ease Score, FKGL: Flesch-Kincaid Grade Level, SMOG: Simple
Measure of Gobbledygook).

Figure 3. Bar graphic representation of the readability assessment instruments
stratified by the website types (FK: Flesch-Kincaid, SMOG: Simple Measure of Gob-
bledygook, ARI: Automated Readability Index).

There were moderate to strong positive correlations amongJAMA, DISCERN, QUEST, and EQIP scores (rho: 0.43 to 0.71, p<0.001

for each pairwise comparison). The same tools were also found to bepositively but weakly correlated with Gunning-Fog readability in-dex scores (rho: 0.16 to 0.20, p<0.05 for each pairwise comparison)(Table 2).

Discussion

Sinus floor augmentation is a well-established and elective surgicalprocedure based on strong clinical evidence. 13,27 However, layper-sons informed about the potential for undergoing such surgerytypically seek extensive information on its risks and benefits, of-ten turning to internet resources. 28,29 This study focuses on thisparticular issue.
The scientific method allowed for verification of the integrityof material published online. The JAMA benchmark criteria serveas an effective tool for evaluating the transparency and reliabil-ity of online information. 17 DISCERN facilitates the evaluation ofthe reliability and quality of patient education materials, especiallythose concerning treatment options. 18 The QUEST aims to assessthe quality of online health information for both researchers andclinicians. 19 EQIP has been developed for use by patient informa-tion managers and healthcare professionals, and it requires at leastsome knowledge of the topics. 20 These assessment tools were usedtogether to offer a more comprehensive view of information trans-parency and content quality. The total scores of these scales werefound to be positively correlated. On the other hand, apart fromWeil et al. 21, who had presented an arbitrary categorization of DIS-CERN scores, there is a lack of normative data-based thresholdstandards for these assessment tools. The present study, therefore,implemented its own 75th percentile range-based categorization.According to this criterion, individuals searching online for infor-mation on sinus lifting have a 20% to 25% chance of encounteringrelatively transparent information sources. However, this may bean overestimate, as our data includes 137 relevant results, and 97%of people typically only visit the first 10 websites listed by searchengines. 30
Despite the importance of quality control measures, this studyfound that online resources on sinus augmentation failed to meetacceptable transparency and information quality standards. Thisfinding aligns with previous reports indicating that digital health in-formation, particularly in dentistry and oral surgery, is inconsistentin accuracy, readability, and reliability. 14,16 Studies on other dentalprocedures, such as orthodontic treatments and peri-implantitis,report similar deficiencies, highlighting the broader challengesfaced in online patient education. 31–33 Although the present studyis the first related to sinus augmentation websites, content analysisis a common research area in oral and maxillofacial surgery. Meadeand Dreyer 34, using DISCERN, have found that the quality of on-line information on ectopic and impacted maxillary canines wasinsufficient in terms of content and readability. Similarly, a recentstudy by Yoo et al. 16 assessed YouTube videos on sinus elevationprocedures and found that most did not meet educational qualitystandards. These findings suggest that a significant number ofonline resources across dental and maxillofacial surgery topics failto provide accurate, patient-friendly information. Engelmann etal. 35 and Lee et al. 36 criticized the lack of information related topost-operative care and complications on websites about orthog-nathic surgery. Websites on dental implants share similar draw-backs. Leira et al. 37, using the same instruments as this study,revealed that the websites regarding peri-implantitis did not meetthe information quality standards. More recently, Rehman et al. 38

pointed out that only 6.8% of 118 dental practice websites in theUnited Kingdom covered all implant-related complications. Thesestudies also indicated that most websites do not list the author,source, or publication date. The findings of the present study wereconsistent with this trend, as the overall quality of informationand transparency was found to be below acceptable standards with
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Table 2
JAMA DISCERN EQIP QUEST GUNNING-FOG

JAMA rho 1 0,605** 0,525** 0,717** 0,197*p <0.001 <0.001 <0.001 0,021
DISCERN rho 0,605** 1 0,874** 0,591** 0,207*p <0.001 <0.001 <0.001 0,015
EQIP rho 0,525** 0,874** 1,000 0,513** 0,185*p <0.001 <0.001 <0.001 0,030
QUEST rho 0,717** 0,591** 0,513** 1 0,166*p <0.001 <0.001 <0.001 0,050
GUNNING-FOG rho 0,197* 0,207* 0,185* 0,166* 1p 0,021 0,015 0,030 0,050

Presentation of the significant correlations and their Spearman correlation (rho) coefficients among study variables. The correlation strengths were interpreted as follows: up
to 0.19 as very weak, 0.20 to 0.39 as weak, 0.40 to 0.59 as moderate, 0.60 to 0.79 as strong and higher than 0.80 as very strong (**Correlation is significant at the 0.01 level,
*Correlation is significant at the 0.05 level. JAMA: Journal of American Medical Association, EQIP: Ensuring Quality Information for Patients, QUEST: Quality Evaluation
Scoring Tool).

respect to each assessment tool. This may be due to editorial poli-cies that favor anonymity, ensure impartiality, and minimize theinfluence of individual authors’ reputations or credentials. Namingauthors or changing dates could lead to legal and credibility issues.In addition, continuously updating websites makes it difficult todocument exact update dates. To avoid seeming outdated, somesites claim frequent content reviews without specifying dates.
Misinformation in medical content can have serious psycholog-ical effects, including increased patient anxiety, distrust in health-care providers, and misinformed decision-making. 39,40 Patientswho encounter conflicting or unreliable health information on-line may either avoid necessary treatments due to fear or seek un-necessary procedures based on misleading claims. 5,8 In terms ofsinus augmentation, exaggerated claims about success rates, un-derreporting of potential complications, or misinformation aboutpost-operative recovery can directly influence patient perceptionsand treatment choices. The need for credible, accessible, and stan-dardized online medical resources is therefore critical for ensuringinformed patient decisions and reducing unnecessary fear.
Another important consideration is the variation in onlinehealth information quality and accessibility across different re-gions. High-income countries generally provide more comprehen-sive and transparent health information. However, resources inlower-income regions are often incomplete, outdated, or poorlystructured. 41 The problem can be even more pronounced in multi-lingual countries or regions with lower literacy levels. Non-Englishmedical content tends to be less detailed and lacks the quality con-trols found in English-language sources. 42 Addressing these prob-lems through international collaboration and language-specificreadability guidelines could significantly improve global patienteducation.
The present study categorized websites into clinical and blog-like informational sites. The analysis revealed that blog-like web-sites outperformed clinical ones based on criteria from the JAMA,DISCERN, EQIP, and QUEST instruments. The superior performanceof blog sites in transparency may be attributed to their primary fo-cus on disseminating information rather than promoting clinicalservices. Blog sites often prioritize content aimed at engaging andeducating readers, incorporating clear authorship attributions, de-tailed disclosure statements, frequent updates, and discussions onrisks and complications. In contrast, clinical websites may focusmore on their services and treatments, often presenting informa-tion in a more generalized or marketing-oriented format. Theycould also be intending to provide detailed information during face-to-face interactions with patients. It is hypothesized that thesesites often employ similar software templates and may be moti-vated by financial expectations. These factors could explain thesparse information on risks, complications, and alternative treat-ments. Additionally, clinical sites may avoid detailed disclosures,such as listing authors or publication dates, to maintain a uniform

authoritative voice or mitigate liability concerns. These distinc-tions likely contribute to the observed differences in transparencybetween the two website types.
Our analysis indicated that the textual content of websites wassuitable for an 8th-grade reading level or below. This finding alignswith the guidelines of the American Medical Association and the Na-tional Institutes of Health, which recommend that patient materialsbe readable at levels between the sixth and eighth grades. 43 How-ever, although the blog-like information websites scored higheron the JAMA, DISCERN, QUEST, and EQIP instruments, the levelof education required to comprehend them, as indicated by theSMOG and Gunning Fog indexes, was higher than the clinical ones,suggesting a 9th-grade level. Put simply, as the quality of con-tent improves, so does the level of education needed to understandit. Schwarzbach et al. 44 found a positive correlation between theQUEST score and the FKGL score of 27 sites and a negative correla-tion with the FRES score. Similar to our findings, other studies haveindicated that certain readability tests may exhibit significant dif-ferences among them even when there is no significant correlationbetween quality assessment tools and readability metrics. 45,46 Thenumber and diversity of the websites included in this study mighthave contributed to this finding. This perspective also underscoresthe need for improved readability standards in the development ofonline health resources. Ensuring readability levels appropriate fora broader audience could make high-quality content accessible to awider range of users, particularly those with lower health literacy. 10

Establishing standardized readability guidelines could facilitate thecreation of more reliable online health information, ultimately im-proving patient decision-making and health outcomes.
Although a significant volume of studies exists in current litera-ture, their impact on daily practice remains minimal. This under-scores the necessity for standardized methodologies. First, clinicalwebsites could incorporate features such as named authors, cita-tions of reliable sources, and regular content updates to enhancetrust and credibility. Second, the use of informed consent formscould serve as a potential initial step. Mandating the inclusion ofthese forms on clinical websites, in formats that are easily visibleand accessible, could prompt patients to seek more detailed infor-mation. This, in turn, may encourage providers to present morecomprehensive details regarding risks and complications. On theother hand, the findings of this study must be considered withinthe context of algorithmic influences that shape the presentation ofinformation on search engines. Blog sites, often optimized for userengagement and search engine ranking, may outperform clinicalwebsites in visibility and perceived transparency. Conversely, clini-cal websites, which may not prioritize search engine optimization,could be underrepresented despite offering credible content. Thesealgorithmic dynamics highlight to optimize the search engine’s vis-ibility while maintaining high standards of transparency and qual-ity. Moreover, regulators could implement accreditation systems
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or quality seals for health websites that meet predefined criteria.Encouraging collaboration between healthcare providers, patientadvocacy groups, and technology companies could enable the cre-ation of evidence-based online health resources. Future regulationscan mitigate misinformation, promote informed decision-making,and ultimately improve patient outcomes.
Technological advancements may be used to improve the qualityof online health information. 47 While currently considered a threatto information authenticity, artificial intelligence (AI) also holdssignificant potential for improving its accessibility, readability, andaccuracy. It can simplify complex medical terminology 48 as well,making it understandable for individuals with lower health literacy.AI can be used to address the lack of real-time content updates,which was a key issue identified in this study. Furthermore, AI-powered content analysis and fact-checking algorithms can ensurethat online materials meet established quality benchmarks suchas JAMA, DISCERN, QUEST, and EQIP. 49 Additionally, AI can helpcredible clinical websites rank higher in search results by enhanc-ing search engine optimization strategies. 50 As such technologiescontinue to evolve, their integration into online health content de-velopment could standardize educational resources.
This study has several inherent limitations. The selection pro-cess of websites may not fully capture how patients typically findthese resources, as variations in search terms, geographic loca-tion, and the presence of ad blockers can significantly affect theresults. The exclusion of mobile browsing data may impact the gen-eralizability of our findings, since browsing behaviors and websitepresentations often vary between desktop and mobile platforms.Furthermore, the search engine personalization, influenced by fac-tors such as user history, location, and browsing behavior, mayhave impacted the search results obtained in this study. Althoughefforts were made to minimize this effect by using a virtual privatenetwork and clearing browser cache before each search, completeelimination of personalization bias cannot be guaranteed. Anotherlimitation lies in the study’s reliance on quantitative measures forassessing information quality and readability, potentially neglect-ing the qualitative aspects of user experience and understanding.Furthermore, the classification into clinical and blog-type websites,while useful, might oversimplify the diverse landscape of onlinehealth information, ignoring other valuable sources such as pa-tient forums or professional organizations. Lastly, our analysis wasconstrained to English-language websites, possibly omitting high-quality information available in other languages, which could beparticularly relevant in multilingual regions or among non-Englishspeaking populations seeking sinus augmentation information.

Conclusion

Individuals searching for information on sinus augmentationsurgery have roughly a one-in-four or one-in-five chance of find-ing websites that adhere to acceptable standards of content qualityand transparency. While blog-type websites provide superior con-tent quality and transparency compared to their clinical counter-parts, they often require higher literacy levels, potentially excludinga portion of the population. These findings call for the developmentof standardized guidelines to ensure that online health informationis both high-quality and accessible, ultimately improving patienteducation, health literacy, and decision-making.
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