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Abstract

Introduction: Osteoporosis is a prevalent condition associated with reduced bone density and increased
fracture risk, yet many patients rely on online health information to guide lifestyle management. This study
aimed to evaluate the quality and accessibility of consumer health websites providing information on
osteoporosis lifestyle modiYcations.

Methods: A systematic Google search identiYed the Yrst 150 websites, with 85 websites eligible for
inclusion. After review of several national guidelines, we established four lifestyle domains: calcium/
vitamin D supplementation, fall prevention, exercise, and smoking cessation. Two independent reviewers
assessed each website using the DISCERN instrument, which examines the quality of written consumer
health information.

Results: The mean DISCERN score was 50.7±9.71 (out of 80). Of the 85 websites, 7 (8.2%) were rated as
excellent, 41 (48.2%) as good, 31 (36.5%) as fair, 5 (5.9%) as poor, and 1 (1.2%) as very poor. Accessibility
features were limited, with 7.8% offering translation and 31.8% incorporating multimedia content.

Conclusions: These Yndings demonstrate considerable variability in quality and highlight gaps in
accessibility. Improvements in guideline-based recommendations, transparency, and reliability can
support more equitable osteoporosis care.

Introduction
Osteoporosis is a widespread reduction in bone density and mass, leading to compromised bone strength and
increased fracture risk.  In 2021, the global prevalence reached 18.3%, and in the United States, 21% of older
adults had osteoporosis in the hip or spine.  Because osteoporosis remains silent until fractures occur, early
diagnosis and lifestyle management are essential to prevent progression.  Fractures often serve as the sentinel
event in diagnosing osteoporosis and create long-term economic, morbidity, and mortality burdens.  To prevent
these complications, clinicians must promote evidence-based lifestyle modiYcations, such as adequate
calcium and vitamin D intake, frequent weight-bearing exercises, fall prevention, smoking cessation, and
moderation of alcohol use.

Many patients turn to the Internet for health-related information, yet the quality, accuracy, and accessibility of
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online resources vary widely.  Incomplete information and poor reliability may undermine patient engagement
or adherence.  Evidence has shown that populations with lower health literacy rates often face social factors
that hinder optimal bone health, such as dietary deYciencies or reduced opportunities for physical activity;
therefore, signiYcant disparities persist in osteoporosis screening, diagnosis, and treatment.  These
disparities raise concerns about whether online resources are accessible or effective for higher-risk groups.

This study aimed to evaluate the quality and accessibility of online health information on lifestyle changes for
osteoporosis and identiYed areas for improvement to better support patient education, equity, and care for
individuals affected by or at risk for the disease.

Methods
The institutional review board declared our study exempt. The authors Yrst deYned essential lifestyle
modiYcations based on current national and international osteoporosis guidelines and selected four domains
as the gold standard for scoring: calcium and vitamin D supplementation, fall prevention, exercise
recommendations, and smoking cessation. We then conducted a Google Chrome search in incognito mode
with default English settings using the term “osteoporosis lifestyle changes” to replicate a typical patient query.
We screened the Yrst 150 websites. Websites were excluded if they were scientiYc journals, required a
subscription, were in an incorrect format (eg, videos), consisted of sponsored material, or were not relevant to
lifestyle modiYcations for osteoporosis. A total of 85 websites were eligible for analysis following exclusion
(Figure 1).

Two blinded, independent reviewers evaluated each website using DISCERN, a validated 16-item tool that
assesses quality of consumer health information.  Each item is scored from 1 (low quality) to 5 (high quality),
then summed (maximum score of 80). Reviewers resolved discrepancies through consensus, then calculated
average scores to classify a website’s quality into Yve tiers: excellent (≥65), good (55–64), fair (45–54), poor
(35-44), and very poor (<35). The interrater reliability score was 0.94, indicating excellent agreement. Website
accessibility was evaluated for language translations and multimedia components, features that enhance user
engagement, and comprehension.  Language translation was deYned as the presence of a website-provided
option listing the availability of translated content. Multimedia components were recorded as the presence of
video, audio, interactive tools, or descriptive images (eg, labeled diagrams or infographics).

Results
The mean DISCERN score was 50.7±9.71, indicating an overall fair quality of patient information on
osteoporosis lifestyle modiYcations (Figure 2). Out of 85 websites, 7 (8.2%) were graded as excellent, 41
(48.2%) as good, 31 (36.5%) as fair, 5 (5.9%) as poor, and 1 (1.2%) as very poor (Figure 3).

Websites generally offered several prevention strategies, detailed descriptions, and beneYts of lifestyle
changes. However, citing sources, providing publication dates, and addressing risks or uncertainties of each
recommendation were all low-scoring areas.

Only 7.8% of websites provided information in languages other than English. Furthermore, 31.8% of websites
included multimedia elements, including videos (n=8), descriptive images (n=20), interactive images (n=2), and
audio clips (n=3), with some websites containing multiple types of content.

Discussion
This study systematically evaluated the quality and accessibility of web-based patient education on lifestyle
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modiYcations for osteoporosis. Our Yndings revealed substantial variability across resources, with most
achieving moderate quality but only a 12th reaching excellence, indicating a discrepancy between available
information and national osteoporosis standards. While many websites convey practical recommendations,
they appear to lack transparency or updated evidence, which limits their reliability. This Ynding raises concerns
given the prevalence and preventable nature of osteoporosis.

The inconsistency in website quality parallels previous investigations for other chronic diseases, such as
diabetes and cardiovascular disease, where lack of citation transparency and evidence-based
recommendations were observed.  Given that many patients rely on the Internet before or in place of
consulting a health care professional, improving the quality and credibility of online health information
represents an important public health priority.

Accessibility limitations further compound these issues. The minimal incorporation of multilingual support and
multimedia content restricts these resources from non-English speakers and individuals with lower health
literacy, populations that already face barriers to osteoporosis prevention and treatment.  This Ynding
underscores a missed opportunity to promote engagement and understanding through proven, multimodal
approaches.  Improving this aspect of osteoporosis education may enhance patient engagement and
ultimately reduce the burden of osteoporosis-related fractures.

Several limitations should be acknowledged. Our analysis was restricted to English-language searches using a
single search engine, which may not capture all available resources or algorithm differences. Additionally,
although DISCERN is a validated instrument, it evaluates content quality rather than usability or design, which
are also critical components of effective digital education.  Moreover, while our study identiYed four domains
as the gold standard, our results did not quantify the extent to which each website addressed these individual
criteria, limiting insight into which areas are most underrepresented. Finally, while our study emphasized health
literacy, we did not apply formal readability metrics such as Flesch-Kincaid or SMOG. Our primary focus was
evidence-based quality as measured by DISCERN; however future research should integrate readability metrics
with quality assessment to provide a comprehensive evaluation of web-based education materials.

Our study is among the few that evaluated web-based information on osteoporosis lifestyle modiYcation, rather
than pharmacologic management. Prior research assessed the readability of online information focused
primarily on osteoporosis and drug treatment.  In contrast, our analysis speciYcally centered on lifestyle
modiYcation content, a cornerstone of both prevention and long-term management. Rather than emphasizing
readability metrics, we used the DISCERN instrument to evaluate content quality and further assessed
accessibility features. By using DISCERN and reporting accessibility features, we highlighted actionable areas
for improvement. Patient education websites should strive to remect the national guidelines for lifestyle
recommendations, provide clear citations, and thoroughly discuss risks versus beneYts. Addressing these gaps
is an essential step toward reducing health disparities and improving outcomes in osteoporosis care.

Conclusions
Online patient education regarding lifestyle modiYcations for osteoporosis are highly variable in quality, with the
majority scoring only moderate in quality. Accessibility is also limited, with minimal multilingual support and
multimedia elements, which may disproportionately impact populations at higher risk for poor bone health. By
identifying gaps in both content and accessibility, we demonstrated the need for websites to adhere to national
lifestyle guidelines and employ strategies that improve transparency, comprehensiveness, and usability.
Enhancing the quality and accessibility of web-based health information can support patient engagement,
promote preventive behaviors, and reduce outcome disparities.
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