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Abstract

Background: The highly academic and complex nature of the current expert consensus on sarcopenia may limit public
awareness and understanding of this disease.

Objective: This study aims to develop a more public-friendly framework for future sarcopenia guidelines by utilizing a model
that incorporates Google, the Chat Generative Pre-Trained Transformer 4.0 (ChatGPT 4.0), and sarcopenia experts.

Methods: The first step of this human-centered model involved identifying the most popular questions on sarcopenia using the
“People Also Ask” feature on Google. In the second step, these questions were input into ChatGPT 4.0 to generate answers,
while sarcopenia experts reviewed existing consensus to provide answers. In the third step, sarcopenia experts assessed the
relevance of current consensus to the questions. They compared and analyzed the responses from ChatGPT 4.0 and the expert
reviews, offering suggestions for future guidelines. Finaly, the results from the expert analysis were used as prompts for
ChatGPT 4.0 to develop a framework for future sarcopenia guidelines.

Results: We scored and identified the 9 most popular questions. The current sarcopenia consensus was inadequate in answering
these questions. In the existing consensus, diagnostic criteria received the highest emphasis, scoring 25.5 points (out of 40
points), followed by exercise and nutrition, each with 13 points. In contrast, topics such as prognosis and symptoms were
addressed less, with a score of only 5.5 points and 4.5, respectively. This human-centered model that integrates ChatGPT 4.0,
human experts, and Google created a framework for more public-friendly sarcopenia guidelines, addressing the inadequately
covered topics.

Conclusions: The human-centered model that combines ChatGPT 4.0, human experts, and Google has grest potential in creating
more accessible and public-friendly clinical guidelines for sarcopenia Clinical Trial: none
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Abstract

Background: The highly academic and complex nature of the current expert consensus on
sarcopenia may limit public awareness and understanding of this disease. This study aims to develop
a more public-friendly framework for future sarcopenia guidelines by utilizing a model that
incorporates Google, the Chat Generative Pre-Trained Transformer 4.0 (ChatGPT 4.0), and

sarcopenia experts.

Methods: The first step of this human-centered model involved identifying the most popular
questions on sarcopenia using the “People Also Ask” feature on Google. In the second step, these
questions were input into ChatGPT 4.0 to generate answers, while sarcopenia experts reviewed
existing consensus to provide answers. In the third step, sarcopenia experts assessed the relevance of
current consensus to the questions. They compared and analyzed the responses from ChatGPT 4.0
and the expert reviews, offering suggestions for future guidelines. Finally, the results from the expert
analysis were used as prompts for ChatGPT 4.0 to develop a framework for future sarcopenia

guidelines.

Results: We scored and identified the 9 most popular questions. The current sarcopenia consensus
was inadequate in answering these questions. In the existing consensus, diagnostic criteria received
the highest emphasis, scoring 25.5 points (out of 40 points), followed by exercise and nutrition, each
with 13 points. In contrast, topics such as prognosis and symptoms were addressed less, with a score
of only 5.5 points and 4.5, respectively. This human-centered model that integrates ChatGPT 4.0,
human experts, and Google created a framework for more public-friendly sarcopenia guidelines,

addressing the inadequately covered topics.

Conclusions: The human-centered model that combines ChatGPT 4.0, human experts, and Google

has great potential in creating more accessible and public-friendly clinical guidelines for sarcopenia.

Keywords: Sarcopenia, ChatGPT 4.0, Artificial Intelligence, Search Engine, Clinical Consensus,

Health Guidelines, Public Awareness
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Introduction

Sarcopenia was first introduced by Irwin Rosenberg in 1989, but it wasn’t officially classified as a
muscle disease by the WHO until 2016 [1]. The new classification reflects the global trend of an
aging population, as the WHO predicts that the proportion of people over-60s worldwide will
increase from 12% to 22% by 2050 [2]. This highlights the need for better medical care for older

adults with sarcopenia, who are at higher risk of frailty, disability, death, and a lower quality of life

[3].

A variety of experts consensus have been established since 2010 for sarcopenia [4-10]. The European
Working Group on Sarcopenia in Older People (EWGSOP) introduced the first European consensus
on sarcopenia in 2010 [4]. The International Working Group on Sarcopenia (IWGS) followed with
their consensus in 2011 [5], and the Asian Working Group for Sarcopenia (AWGS) established the
Asian consensus in 2014 [6]. After the WHO reclassified sarcopenia as a specific muscle disease in
2016, both EWGSOP and AWGS updated their guidelines in 2019 and 2020, respectively [7, 8].
Additionally, organizations such as the Sarcopenia Definition and Outcomes Consortium (SDOC) in
the US, the Australian and New Zealand Society for Sarcopenia and Frailty Research (ANZSSFR),
and the Global Leadership Initiative in Sarcopenia (GLIS) have also developed their own sarcopenia

consensus [9-13].

However, despite the development of multiple consensus statements, Hardee and Lynch wrote
“Debate and many (not-so-helpful) publications regarding nuances around specific definitions have
restricted progress in accepting, understanding and treating sarcopenia” [14]. William J. Evans et al.
in 2024 wrote that there is “no consensus, no diagnostic criteria, and no approved indication” for
sarcopenia [15]. The lack of consensus on the diagnosis of sarcopenia may explain its neglect in
medical practice and hinder its integration into comprehensive clinical care for older adults [15, 16].
A survey of 253 practicing US physicians showed that less than 20% of them reported being familiar
with the term sarcopenia, 75% used no criteria for a diagnosis of sarcopenia, and 38% lacked
understanding that sarcopenia is treatable [17]. Compared to geriatricians, dietitians and orthopedic
professionals were also found to have insufficient or limited knowledge of sarcopenia [18, 19].
Additionally, public awareness of sarcopenia remains quite low [15, 20]. Increasing awareness of
sarcopenia among both the public and healthcare providers is essential to enhance patient advocacy
and stimulate the development of new drug therapies [15]. Therefore, it is critical to establish more

clear, accessible consensus or guidelines for sarcopenia.
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Chat Generative Pre-Trained Transformer (ChatGPT) is an AI model designed to generate text-based
responses by analyzing vast amounts of data, including both written content and images sourced
from the internet. It generates answers or responses based on the input or prompts it receives from
users. ChatGPT is gradually being applied in the medical field to assist medical professionals in
generating lists of differential diagnoses [21], clinical decision-making [22], cancer screening [23],
diagnosis of common cases [24], and medical documentation [25]. ChatGPT’s answers were
compared with standard medical sources evaluated by experts [26], expert panels [27][Jthe Google
search engine [24][Jor the clinical guidelines [28]. It is suggested that while ChatGPT is increasingly
used by patients to access health information, its responses must align more closely with established
clinical guidelines to ensure clarity, reliability, and usability [28]. However, if clinical sarcopenia
consensus cannot address public questions, or are too complex or inaccessible, can ChatGPT help in

developing future user-friendly guidelines?

In this study, we established a human-centered model by collecting popular public questions related
to sarcopenia from Google and compared the responses of ChatGPT 4.0 to existing consensus on
these questions. Additionally, we explored the potential assistance of ChatGPT in developing a

public-friendly framework for sarcopenia guidelines.

Methods

Identification of the most frequently searched questions on sarcopenia using Google Search

We used the Google Search engine to identify the most frequently searched questions on sarcopenia
by the public. Google Search offers a feature called “People Also Ask” that displays common
questions related to a given query [29]. Different search queries may yield different sets of “People
Also Ask” questions. Two geriatric experts suggested a range of search queries, including

» <« » &« » <« ¥ &«

“sarcopenia”, “sarcopenia symptoms”, “sarcopenia causes”, “sarcopenia treatment”, “sarcopenia and
aging”, “sarcopenia diagnosis”, “sarcopenia and health”, “sarcopenia and exercise”, “sarcopenia and
doctor”, and “sarcopenia and hospital” to uncover the most frequently asked questions on Google
(English version). The first most frequently asked question receives a score of 10, the second most
frequently asked question a score of 9, and so on. The cumulative scores from these queries

generated a list of the top questions asked by the public regarding sarcopenia. (Step 1, Figure 1)

Generation of ChatGPT 4.0 responses to the top 9 popular sarcopenia questions

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]
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We used top 9 frequently asked questions as prompts for ChatGPT 4.0 to generate responses. To
maintain brevity, we added the prompt that each answer should be limited to a maximum of three
sentences. The answers were collected and later send to the geriatric experts for further evaluation

(Step 2a, Figure 1)

Generate the summary of answers from the current consensus

We used the commonly accepted sarcopenia consensus to answer the top 9 popular questions by
manually searching the related contents in all selected sarcopenia consensus by the sarcopenia team
(two geriatric experts and several general medical doctors). The current consensus included
EWGSOP, ITWGS, AWGS, EWGSOP2, AWGS2, SDOC, ANZSSFR, and GLIS [4-10, 30].
Additional English literatures from PubMed were cited if the questions could not be answered by the

current consensus [9, 30]. (Step 2b, Figure 1)

Comparative Analysis of the responses and suggestion for future guidelines

The top 9 questions on sarcopenia were categorized into specific topics by sarcopenia experts. Two
sarcopenia experts first evaluated how well the current consensus addressed each topic represented
by these popular questions. A 5-point Likert scale was developed for this evaluation, with the
following criteria: 0 = Not addressed at all; 1 = Minimally addressed (mentioned only, with no in-
depth discussion); 2 = Partially addressed (covered in some sections, but not a main focus); 3 =
Moderately addressed (covered with moderate detail); 4 = Thoroughly addressed (covered in
significant detail); and 5 = Fully addressed (comprehensively covered as a central focus of the
consensus). The scores for specific topics from various consensus were then summed. The responses
from ChatGPT 4.0 and the summary of consensus answers were also compared by two sarcopenia
experts. Based on those analyses, the experts provided suggestions for future sarcopenia guidelines.

(Step 3, Figure 1)

Generate a framework for future sarcopenia guideline by ChatGPT

We provided the comparative analysis and “suggestions for future guidelines” as input to ChatGPT
and asked it to “generate a framework for future sarcopenia guidelines”. Finally, ChatGPT 4.0
generated a detailed flowchart for future sarcopenia guidelines along with a flowchart of the

framework. (Step 4, Figure 1)

Results

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]
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Top 9 Most Searched questions on sarcopenia from Google

We collected 13 popular questions from Google’s “People Also Ask” feature. Similar or related
questions were grouped together, and their scores were combined into the selected questions. For
example, the search question “Can sarcopenia be reversed?” had its score cumulated with the
alternative questions “Can you reverse muscle wasting?” and “Can you recover from sarcopenia?”.
Based on this approach, the top 9 questions were selected according to the cumulated scores for

further evaluation. (Table 1)

Comparison of the answers from ChatGPT and expert reviews

After excluding general advice such as “ask the professionals”, the concise answers generated
instantly by ChatGPT are listed in Table 2. Simultaneously, two sarcopenia experts and their team
reviewed the current sarcopenia consensus in a time-consuming manner and provided concise
answers to the nine questions. Once two sets of answers were available, two sarcopenia experts
compared them and offered suggestions for developing a future clinical guideline framework on

sarcopenia. The details are provided below.

Question 1: Can sarcopenia be reversed? (Prognosis)

ChatGPT 4.0: Sarcopenia can often be improved, though not completely reversed, if the right

measures are taken.

Consensus: About 84.1% of GLIS experts agreed that “sarcopenia should be a potentially reversible
disease” [12]. AWGS?2 indicated that the outcome indicators for intervention should be “a reversal
from sarcopenic to nonsarcopenic” [8]. This question is equal to “Can an aged regain muscle mass?”
A study found that older adults (around 70 years old) who have exercised regularly for 30 years have
muscles similar in quality to young adults (around 27 years old) [31]. However, a study of people
aged 65 years and older has shown that physical activity probably helps prevent frailty, but it is

unclear whether it can prevent sarcopenia [32].

Comparative Analysis and suggestion for future guidelines: This raises the public interests of
whether sarcopenia is a natural part of aging or a treatable disease such as high blood pressure or
diabetes. ChatGPT’s response aligns with the views of some sarcopenia experts. Future guidelines

should address this frequently asked question to reassure the public that sarcopenia can be a treatable

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]
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condition that can be partially or potentially fully reversed with appropriate interventions.

Question 2: What is the best exercise for sarcopenia? (Treatment)

ChatGPT 4.0: The best exercises for sarcopenia are resistance training activities such as
weightlifting, which can increase muscle mass and strength, along with balance and flexibility
exercises to improve functional performance. It’s important to tailor the exercise program to

individual capabilities and progress gradually.

Consensus: EWGSOP asked the question: “What exercises are best suited and most effective for
older people” [4]. However, EWGSOP?2 did not answer the question [7]. AWGS suggested focusing
on developing appropriate exercise prescriptions and recommended aerobic, endurance and
resistance training [33]. AWGS2 examined clinical sarcopenia research on exercise and exercise in
combination with different nutrition; however, the suitable type of exercise for sarcopenia was not
specified [8]. ANZSSFR recommended a multicomponent exercise program incorporating elements
of resistance, challenging balance, and functional mobility training, combined with high-protein,
multi-nutrient nutritional support for sarcopenia [11]. GLIS acknowledged that while resistance
exercise can improve muscle strength and multicomponent exercises can reduce mobility disability

in even the oldest adults [12].

Comparative Analysis and suggestion for future guidelines: Both ChatGPT and the consensus
emphasize the importance of resistance training and multicomponent exercises that include balance
and flexibility in sarcopenia. The current consensus recommends a broader range of physical

activities. Future guidelines could consider proving practical exercise prescriptions for sarcopenia.

Question 3: At what age does sarcopenia generally begin? (Development)

ChatGPT 4.0: Sarcopenia generally begins to manifest around the age of 30, with a progressive

decline in muscle mass and function accelerating after the age of 60.

Consensus: EWGSOP2 demonstrated that maximal levels of muscles reached in young adulthood
(up to 40 years of age) and development of sarcopenia begins earlier in life [7]. The citation in
EWGSOP2 was a review in 2008 using a figure of “A life course model of sarcopenia” from

Modified WHO/HPS Geneva 2000 [34]. However, that figure depicted “functional capacity”, rather

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]
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than “muscle mass or strength”, that increases during childhood, peak in early adulthood, and then
generally declines with age [34-36] . Therefore, the evidence of peak mass in 40 years of age in
EWGSOP2 may not be correct. However, EWGSOP?2 also cited a UK study, in which males and
females reached a peak median grip up to 40 years of age [37]. EWGSOP2 also cited a literature
showed that leg muscle mass lost 1-2% per year and strength 1.5-5% per year from the age of 50
years [38]. AWGS indicated that most previous studies supported the idea that loss of muscle mass
and muscle strength becomes pronounced around the age of 50, progresses faster after the age of 60,

and accelerate even faster after the age of 75 [33].

Comparative Analysis and suggestion for future guidelines: Both ChatGPT and the consensus
agree that sarcopenia involves a gradual loss of muscle mass and strength that accelerates with age.
ChatGPT suggests that sarcopenia begins around age 30 and worsens after age 60, while the current
consensus indicates that muscle strength peaks around age 40, starts to decline around age 50,
worsens after 60, and accelerates after 75. Future guidelines could enhance clarity by introducing a
life-course model of sarcopenia that incorporates muscle mass, strength, and physical performance

across different stages of life.

Question 4: What type of doctor treats sarcopenia?

ChatGPT 4.0: A geriatrician, who specializes in the care of older adults, is typically involved in
treating sarcopenia, often in collaboration with a team that may include physical therapists,
nutritionists, and primary care physicians. In some cases, endocrinologists or physiatrists may also be

involved in the treatment process.

Consensus: We conducted a review of the authors of EWGSOP2, AWGS2, ANZSSFR Expert
Group, and SDOC and find that in a total of 86 authors, 53.5% of them are geriatricians, 14.0% are
epidemiologists or public health specialists, 11.6% are nutritionists. The others included internal

medicine specialists, rehabilitation medicine specialists, and exercise or nutrition scientists [7-9, 11].
Comparative Analysis and suggestion for future guidelines: The consensus doesn’t directly answer

the question. ChatGPT provides a general overview of the treatment team, while the consensus gives

a detailed breakdown of the professionals involved, highlighting geriatricians and other specialists.

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]
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Question 5: What is the quickest way for elderly to regain muscle mass? (Treatment)

ChatGPT 4.0: The quickest way for the elderly to regain muscle mass is through a combination of
resistance training exercises and adequate protein intake, tailored to their individual health status and
abilities, and supervised by healthcare professionals. This approach should be complemented by

overall good nutrition and, if necessary, targeted supplementation as recommended by a doctor.

Consensus: EWGSOP2 did not contain specific recommendation for elderly to regain muscle mass
[7]. AWGS?2 suggested that the combination of exercise and nutrition—especially resistance-based
exercise and supplements like branched-chain amino acids (BCAAs), whey protein, and hydroxy
methyl butyrate (HMB) [8]. ICFSR strongly recommends resistance-based physical activity and
conditionally recommends protein supplementation or a protein-rich diet but does not recommend
Vitamin D supplementation or anabolic hormone use [33]. ANZSSFR emphasizes the importance of
nutritional support, multicomponent exercise programs, and early intervention for elderly individuals

with sarcopenia or frailty, particularly those who are hospitalized [11].

Comparative Analysis and suggestion for future guidelines: Both ChatGPT and the consensus
agree that the quickest way for the elderly to regain muscle mass is through resistance training and
adequate protein intake. ChatGPT provides a general approach, whereas current consensus offers
specific recommendations and emphasizes the importance of early and combined interventions.
Future guidelines could focus on a more systematic explanation of treatment strategies for elderly

individuals with sarcopenia.

Question 6: How do I know if I have sarcopenia? (Diagnosis)

ChatGPT 4.0: Sarcopenia is diagnosed through a combination of assessments, including a physical
examination, measurement of muscle mass via imaging or bioelectrical impedance analysis, and tests

of muscle strength and function, such as grip strength or walking speed.

Consensus: EWGSOP suggests diagnosing sarcopenia through a combination of assessments that
typically includes evaluating muscle mass, muscle strength, and physical performance [4]. AWGS2
defines sarcopenia as having low muscle mass combined with either low muscle strength or low

physical performance[8]. Recent trends in sarcopenia criteria emphasize muscle strength rather than

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]
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muscle mass. EWGSOP?2 prioritizes low muscle strength before considering muscle quantity or
quality in its sequential criteria [7]. SDOC focus exclusively on muscle strength and physical
performance, excluding muscle mass from their primary criteria [10]. However, the prevalence of
sarcopenia varies significantly depending on the criteria used, ranging from as low as 0.7% with the
EWGSOP2 or AWGS?2 definitions, to as high as 16.8% when defined solely by low muscle mass
[39].

Comparative Analysis and suggestion for future guidelines: Both ChatGPT and the consensus
agree that diagnosing sarcopenia involves assessing muscle mass, strength, and physical
performance. ChatGPT provides a general overview, while current consensus differs greatly in
parameters and cut-off points. Future guidelines should aim to standardize these criteria to provide

more consistency in diagnosis and improve comparability across studies and clinical practices.

Question 7: What causes you to lose muscle mass? (Etiology)

ChatGPT 4.0: Loss of muscle mass can be caused by aging, physical inactivity, malnutrition, certain
medical conditions such as chronic illness or hormonal imbalances, and it can also result from
medications that affect muscle metabolism. It’s a natural part of aging, but lifestyle factors play a

significant role in the rate of muscle loss.

Consensus: EWGSOP identifies a range of causes for sarcopenia, categorizing it into primary
sarcopenia, which is primarily caused by aging, and secondary sarcopenia, resulting from factors
such as physical inactivity, chronic diseases, and malnutrition [4]. EWGSOP also identifies primary
actor of ageing and secondary factor of disease, inactivity, and poor nutrition [7]. In addition, AWGS
identifies a broader range of causes for sarcopenia including aging, multimorbidity, cigarette
smoking, low body mass index (BMI), underweight status, physical inactivity, and low testosterone
levels in men [6]. Additionally, the AWGS2 links the likelihood of developing sarcopenia to the

presence of cardiometabolic risk factors such as diabetes, hypertension, and dyslipidemia [8].

Comparative Analysis and suggestion for future guidelines: Both ChatGPT and the consensus
agree that muscle loss is caused by aging, inactivity, malnutrition, and certain health conditions. The
current consensus provides a more detailed view than ChatGPT. Future guidelines should emphasize
how modifiable factors like nutrition and physical activity can help delay or reduce sarcopenia, while

also clarifying how smoking, underweight status, and low testosterone contribute to its onset and
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progression.

Question 8: What are 4 symptoms of sarcopenia? (Symptoms)

ChatGPT: Reduced muscle mass without obvious weight loss. Decreased strength, particularly in the
hands and legs. Difficulty performing everyday physical tasks. Increased susceptibility to falls and

fatigue during activities.

Consensus: Although the WHO reclassified sarcopenia as a specific disease in 2016, the symptoms
of sarcopenia were not specifically described in all consensus. When the EWGSOP originally
proposed the consensus on the definition of sarcopenia, sarcopenia itself was referred to as a
“geriatric syndrome” rather than a disease [4]. The EWGSOP2 recommends the use of the SARC-F
questionnaire or clinical suspicion to identify “sarcopenia-associated symptoms” such as falls,
feeling weak, slow walking speed, difficulty rising from a chair or weight loss/muscle wasting [7].
The description of sarcopenia symptoms is not included in consensus of AWGS, AWGS2, SDOC,
ANZSSFR, ICFSR, and GLIS [6, 8, 10, 12, 33].

Comparative Analysis and suggestion for future guidelines: Current consensus lack a systematic
description of sarcopenia symptoms, although sarcopenia is a specific disease. Future guidelines
should include a clearer and more comprehensive description of the symptoms of sarcopenia. This
could include detailed descriptions of physical and functional signs to raise public awareness and

facilitate diagnosis.

Question 9: What foods build muscle in seniors? (Treatment)

ChatGPT 4.0: Foods that can help build muscle in seniors include those high in protein such as lean
meats, fish, eggs, dairy products, legumes, and nuts, as well as foods rich in vitamins and minerals
like fruits, vegetables, and whole grains to support overall health. It’s also important for seniors to

ensure adequate calorie intake to fuel muscle growth.
Consensus: Consensus guidelines generally do not contain specific information on foods that
support muscle gain in seniors or are beneficial in sarcopenia [4, 6-8]. AWGS2 indicated that protein

supplements, especially BCAAs, leucine, vitamin D, and whey protein, significantly improve muscle
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mass, strength, and function [8]. ANZSSFR recommends 1.2-2.0g of protein per kg of body weight
daily for older hospitalized patients to promote muscle protein synthesis, essential for maintaining or
building muscle, through high-protein foods or supplements [11]. ICFSR conditionally recommends
protein supplements or a protein-rich diet for older adults with sarcopenia to support muscle protein
synthesis, which is essential for building and maintaining muscle mass. It also suggests research into
nutrients with anti-inflammatory properties like Omega-3, phytochemicals, certain vitamins and
minerals, and promotes dietary patterns such as the Mediterranean diet. Healthy fats, hydration, and
the quality of calories (processed vs. non-processed foods) should also be considered [33]. ICFSR
and Singapore consensus also suggest protein-rich diets or supplements for older adults who cannot

meet protein needs through diet [11, 13].

Comparative Analysis and suggestion for future guidelines: ChatGPT provides a direct
recommendation for muscle-building foods in seniors, suggesting high-protein foods such as lean
meats, fish, eggs, dairy, and nutrient-rich fruits and vegetables, with an emphasis on adequate calorie
intake. In contrast, the consensus focuses more on protein supplements, particularly BCAAs, leucine,
vitamin D, and whey protein, for improving muscle mass and strength in older adults. While
ChatGPT gives practical food options, the consensus concentrates on the need for supplements and
dietary patterns without offering specific food examples. Future guidelines could provide a more
detailed explanation of practical food choices for seniors, not only in clinical environments but also

in day-to-day settings, to ensure clear guidance for both healthcare providers and the public.

Content Emphasis and Variability Across Sarcopenia Consensus

The content coverage of key topics such as etiology, development, symptoms, diagnostic criteria,
exercise, nutrition, and prognosis across different sarcopenia consensus was evaluated by two
sarcopenia experts using a 5-point Likert scale. This scale was defined as follows: 0 for not
addressed at all, 1 for minimally addressed (mention only, no in-depth discussion), 2 for partially
addressed (discussed in some sections but not a main focus), 3 for moderately addressed (covered
with moderate detail), 4 for thoroughly addressed (covered in significant detail), and 5 for fully
addressed (comprehensive coverage, likely a central focus of the consensus). Among these, diagnosis
criteria are significantly emphasized by most of the consensus, such as EWGSOP, AWGS,
EWGSOP2, and AWGS2, which show a broader and denser focus on the subject, scoring 25.5 points
(out of 40 points). Exercise and nutrition also received considerable emphasis, each scoring 13 points

(out of 40 points), particularly in ANZSSFR and ICFSR, where multicomponent interventions and
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protein-rich diets are emphasized. On the other hand, content areas like etiology, prognosis, and
symptoms are less discussed across most consensus. Some consensus such as SDOC focus more on
diagnosis criteria but include limited discussion on other topics. (Table 3) In summary, diagnostic
criteria receive the most emphasis across sarcopenia guidelines, while exercise and nutrition are
moderately covered. However, etiology, prognosis, and symptoms are generally less discussed.

(Figure 2)

Generation of a Future Sarcopenia Guidelines Framework by ChatGPT

Based on the popular questions, responses, and the experts’ comparative analysis and suggestions for
future guidelines, ChatGPT generated a detailed framework (Supplementary Document 1) and a
flowchart of the future sarcopenia guideline (Figure 3), designed to be more accessible and public-

friendly.

Discussion

The first step in this model involved actively discovering public preferences by posing questions
about sarcopenia on Google. Studies have shown that public or patient involvement is beneficial in
the development of clinical guidelines [40-42]. Patient involvement can provide patient-relevant
topics and popular public questions for development of patient-centered guidelines [40]. The
frequently asked questions reflect real-world feedback, ensuring the development of more practical,
accessible, and well-received guidelines [41]. Evidence-based guidelines emphasize the scientific
data and encourage patients, the public, and healthcare providers to actively participate in guideline
development [42]. However, the guideline authors tend to believe they understand the patients’ best
interests on their behalf, which may not always align with the patients’ actual needs [43]. Therefore,
it was not surprising that current sarcopenia consensus inadequately responds to these popular
questions. To summarize, addressing the concerns of the public and patients on sarcopenia is a

crucial step in developing future public-friendly sarcopenia guidelines.

The second step of the model consisted of entering the questions separately into ChatGPT 4.0 to
obtain instant responses and engaging professionals for a more time-consuming review of the current
sarcopenia consensus. We found that current sarcopenia consensus primarily focuses on diagnostic
criteria, provide moderate emphasis on exercise and nutrition, and offer limited attention to etiology,
prognosis, and symptoms. Although WHO reclassified sarcopenia as a specific muscle disease in

2016 [1], the current consensus do not include a section to describe the main symptoms [7, 8].
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ChatGPT displayed four symptoms for sarcopenia: reduced muscle mass, decreased strength,
difficulty performing everyday physical tasks, and increased susceptibility to falls and fatigue during
activities. After reviewing current consensus, we found that most of these symptoms are included as
parameters in the diagnostic criteria, but the complex cut-off points make them hard to interpret [7,
8]. In the framework for sarcopenia guidelines generated by ChatGPT, a section of “Symptoms and
Early Warning Signs” was included, offering a clearer demonstration of sarcopenia as a disease by
outlining physical indicators, functional impacts, and screening tools. The question of “Can
sarcopenia be reversed?” emerged as one of the top popular questions. ChatGPT responded with,
“Sarcopenia can often be improved, though not completely reversed, if the right measures are taken”.
Although most of GLIS experts considered sarcopenia as a “potentially reversible disease” [12], the
coverage of this question in current consensus was relatively low. In summary, current sarcopenia
guidelines heavily focus on diagnostic criteria [4, 6-10] but overlook other important aspects such as

symptoms and prognosis.

The third step involved human expert reasoning: sarcopenia experts compared ChatGPT’s responses
with key points from current sarcopenia consensus and suggested a future framework for sarcopenia
guidelines. The sarcopenia experts proposed several approaches for future sarcopenia guidelines after
integrating their clinical knowledge with insights derived from ChatGPT. First, the future guidelines
should reassure the public that sarcopenia is a treatable condition that can be partially or fully
reversed with appropriate interventions. The guidelines should also include clearer exercise
prescriptions, particularly for resistance and multi-component exercise, and introduce a life-course
model of sarcopenia that illustrates the development of muscle mass, strength and physical
performance at different stages of life. In addition, diagnostic criteria should be standardized to
ensure consistency and improve comparability between studies. Finally, future guidelines should
include a systematic description of sarcopenia symptoms and provide practical advice on diet and
exercise for seniors, including specific food recommendations. However, the third step was the most
crucial in the model, although it was time-consuming and required several weeks of work from our

sarcopenia experts.

The fourth step involved entering the comparative analysis and suggestions for future guidelines into
ChatGPT 4.0, instantly generating a framework for future sarcopenia guidelines (Supplementary
Document 1 and Figure 3). ChatGPT are proving to be more essential in medical practice than

expected. Currently, ChatGPT can help with medical education [44, 45], create medical
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documentation [25], support clinical decisions or optimize clinical workflows [46]. The framework
explored Etiology and Risk Factors and provides a section of Symptoms and Early Warning Signs
section. Additionally, the framework emphasizes the Management of Comorbidities, Preventive
Strategies, and Monitoring and Follow-Up sections. Lastly, the Future Research Directions call for
the standardization of diagnostic criteria and the exploration of combined interventions to enhance
long-term outcomes. In summary, one of the most significant contributions of this model is that
ChatGPT can generate a framework for future sarcopenia guidelines by integrating insights from

both AI and expert consensus.

Public preferences on specific clinical condition can arise in different ways. In addition to using
Google’s “People also ask” feature [47, 48], Google AdWords [49-51], and Google Trends [52-54]
have also been used to identify public preferences. Searching for and sharing health information via
social media is the most common activity among the public [55]. This includes searching for health
advice [56], tracking and sharing news about current health issues [56], expressing public attitudes
about disease prevention [57, 58], and discussing controversial health topics [59]. In this model, we
used Google’s public questions about sarcopenia to incorporate the public's interests into the

development of the final sarcopenia guideline.

Researchers complained that ChatGPT model like other Al systems functions as a “black box”, i.e.
the underlying decision-making process is not transparent [60]. ChatGPT is trained on a variety of
data to improve its ability to understand and generate language, including publicly available internet
data, third-party partnerships, and user and human trainer contributions [61]. The training dataset for
GPT-4 consisted of five primary datasets: Common Crawl, WebText2, Booksl, Books2, and
Wikipedia [62]. ChatGPT 4 cannot perform live Google searches or access real-time information, as
its answers are based on data up to its last update in September 2021. In brief, ChatGPT in this

model will generate answers based on resources other than real-time Google searches.

In this model, the human reasoning process is controllable and verifiable. Although the process is
time-consuming, our findings highlight the importance of placing human reasoning at the core of the
model (Figure 1). For example, in question 3, our sarcopenia experts discovered that the evidence
suggesting a peak muscle mass at 40 years of age in EWGSOP2 may be incorrect. Tracing the
citation chain, we found that the original figure depicted “functional capacity”, which was

misrepresented as “muscle mass or strength” [34-36]. As a result, all subsequent references,

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

including EWGSOP2, carried this error forward. This issue could only be identified through human
expertise, as the misrepresentation in the original evidence was deeply embedded within the citation
chain. However, in the future, Al should assist human experts by reducing the time-consuming

aspects of the model and identifying errors in the citation chain more efficiently.

Limitations

This study has several limitations. First, Google’s “People Also Ask” feature for identifying public
questions may not comprehensively represent public search queries. The search queries on google
suggested by sarcopenia experts may not represent the public’s interests. Search behavior and
regional differences may influence the types of questions asked. In addition, the panel of experts
involved in the evaluation of ChatGPT responses consisted primarily of geriatricians, limiting the
perspective of other relevant specialties such as physical therapists and nutritionists. Future studies
should include a more diverse group of experts to ensure that the guidelines reflect a broader range

of expertise and clinical experience.

Conclusions

Current sarcopenia expert consensus primarily focuses on diagnostic criteria, provide moderate
emphasis on exercise and nutrition, and offer limited attention to etiology, prognosis, and symptoms.
The human-centered model that combines Google, ChatGPT, and human expertise has great potential

in creating more accessible and public-friendly framework of future sarcopenia guidelines.

Author contributions

J.C. was responsible for data collection, data analysis, and writing the first draft. P.B. and C.C., as
sarcopenia experts, guided C.X., F.L., and W.Z. in data analysis. Y.H. conducted the ChatGPT 4.0
analysis and crafted Figures 1. P.B. and C.C. also performed the comparative analysis. T.T. revised

the manuscript, and D.H. conceptualized the study and made additional revisions to the manuscript.

Acknowledgements

The study was supported by the Natural Science Foundation of Zhejiang Province (Grant Number:
TGY24H250007) and the National Natural Science Foundation of China (Grant Number: 82202738).
We are very grateful to the Information Department of Taizhou Hospital for discussing the usage of

AT and GPT in this study.

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

Ethics Statement

Our study focuses exclusively on artificial intelligence and does not include direct patient
participants. Therefore, the requirements set out in Article 35 of the World Medical Association’s
Declaration of Helsinki 2013 for the registration of the research study in the above-mentioned
databases are not applicable to our research context. Therefore, there is no Unique Identifying

Number (UIN) associated with this study.

Conflicts of Interest
The authors declare no conflicts of interest.
References

1. Anker S, Morley J, von Haehling S. Welcome to the ICD-10 code for sarcopenia. Journal of
cachexia, sarcopenia and muscle. 2016 Dec;7(5):512-4. PMID: 27891296. doi: 10.1002/jcsm.12147.

2. World Health Organization. Ageing and health. WHO; 1 October 2022 [Cited 20 April 2024];
Available from: https://www.who.int/news-room/fact-sheets/detail/ageing-and-health.

3. Coll PP, Phu S, Hajjar SH, Kirk B, Duque G, Taxel P. The prevention of osteoporosis and
sarcopenia in older adults. J Am Geriatr Soc. 2021 May;69(5):1388-98. PMID: 33624287. doi:
10.1111/jgs.17043.

4, Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T, Landi F, et al. Sarcopenia:
European consensus on definition and diagnosis: Report of the European Working Group on
Sarcopenia in Older People. Age Ageing. 2010 Jul;39(4):412-23. PMID: 20392703. doi:
10.1093/ageing/afq034.

5. Fielding R, Vellas B, Evans W, Bhasin S, Morley J, Newman A, et al. Sarcopenia: an
undiagnosed condition in older adults. Current consensus definition: prevalence, etiology, and
consequences. International working group on sarcopenia. Journal of the American Medical
Directors Association. 2011 May;12(4):249-56. PMID: 21527165. doi: 10.1016/j.jamda.2011.01.003.
6. Chen LK, Liu LK, Woo J, Assantachai P, Auyeung TW, Bahyah KS, et al. Sarcopenia in Asia:
consensus report of the Asian Working Group for Sarcopenia. J Am Med Dir Assoc. 2014
Feb;15(2):95-101. PMID: 24461239. doi: 10.1016/j.jamda.2013.11.025.

7. Cruz-Jentoft A, Bahat G, Bauer J, Boirie Y, Bruyere O, Cederholm T, et al. Sarcopenia:
revised European consensus on definition and diagnosis. Age and ageing. 2019 Jan 1;48(1):16-31.
PMID: 30312372. doi: 10.1093/ageing/afy169.

8. Chen LK, Woo J, Assantachai P, Auyeung TW, Chou MY, lijima K, et al. Asian Working
Group for Sarcopenia: 2019 Consensus Update on Sarcopenia Diagnosis and Treatment. J Am Med
Dir Assoc. 2020 Mar;21(3):300-7 e2. PMID: 32033882. doi: 10.1016/j.jamda.2019.12.012.

9. Cawthon PM, Manini T, Patel SM, Newman A, Travison T, Kiel DP, et al. Putative Cut-Points
in Sarcopenia Components and Incident Adverse Health Outcomes: An SDOC Analysis. J Am
Geriatr Soc. 2020 Jul;68(7):1429-37. PMID: 32633824. doi: 10.1111/jgs.16517.

10. Bhasin S, Travison TG, Manini TM, Patel S, Pencina KM, Fielding RA, et al. Sarcopenia
Definition: The Position Statements of the Sarcopenia Definition and Outcomes Consortium. J Am
Geriatr Soc. 2020 Jul;68(7):1410-8. PMID: 32150289. doi: 10.1111/jgs.16372.

11. Daly R, Iuliano S, Fyfe J, Scott D, Kirk B, Thompson M, et al. Screening, Diagnosis and
Management of Sarcopenia and Frailty in Hospitalized Older Adults: Recommendations from the
Australian and New Zealand Society for Sarcopenia and Frailty Research (ANZSSFR) Expert
Working Group. The journal of nutrition, health & aging. 2022;26(6):637-51. PMID: 35718874. doi:
10.1007/s12603-022-1801-0.

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

12. Kirk B, Cawthon PM, Arai H, Avila-Funes JA, Barazzoni R, Bhasin S, et al. The Conceptual
Definition of Sarcopenia: Delphi Consensus from the Global Leadership Initiative in Sarcopenia
(GLIS). Age Ageing. 2024 Mar 1;53(3). PMID: 38520141. doi: 10.1093/ageing/afae052.

13. Lim WS, Cheong CY, Lim JP, Tan MMY, Chia JQ, Malik NA, et al. Singapore Clinical
Practice Guidelines For Sarcopenia: Screening, Diagnosis, Management and Prevention. J Frailty
Aging. 2022;11(4):348-69. PMID: 36346721. doi: 10.14283/jfa.2022.59.

14.  Hardee JP, Lynch GS. Current pharmacotherapies for sarcopenia. Expert Opin Pharmacother.
2019 Sep;20(13):1645-57. PMID: 31120352. doi: 10.1080/14656566.2019.1622093.

15. Evans WJ, Guralnik J, Cawthon P, Appleby J, Landi F, Clarke L, et al. Sarcopenia: no
consensus, no diagnostic criteria, and no approved indication-How did we get here? Geroscience.
2024 Feb;46(1):183-90. PMID: 37996722. doi: 10.1007/s11357-023-01016-9.

16. Cruz-Jentoft A, Landi F, Schneider S, Zufiiga C, Arai H, Boirie Y, et al. Prevalence of and
interventions for sarcopenia in ageing adults: a systematic review. Report of the International
Sarcopenia Initiative (EWGSOP and IWGS). Age and ageing. 2014 Nov;43(6):748-59. PMID:
25241753. doi: 10.1093/ageing/aful15.

17. Guralnik JM, Cawthon PM, Bhasin S, Fielding R, Magaziner J, Cruz-Jentoft AJ, et al.
Limited physician knowledge of sarcopenia: A survey. J Am Geriatr Soc. 2023 May;71(5):1595-602.
PMID: 36661200. doi: 10.1111/jgs.18227.

18. Lu F, Ruan S, Xu X, Song X, Li Z, Chen C, et al. Knowledge, attitude, and practice regarding
sarcopenia: a survey between orthopedic and geriatric professionals in China. Aging Clin Exp Res.
2023 Oct;35(10):2019-28. PMID: 37454035. doi: 10.1007/s40520-023-02490-z.

19.  Yeung S, Reijnierse E, Trappenburg M, Meskers C, Maier A. Current knowledge and practice
of Australian and New Zealand health-care professionals in sarcopenia diagnosis and treatment: Time
to move forward! Australasian journal on ageing. 2020;39(2):e185-e93. PMID: 31617296. doi:
10.1111/ajag.12730.

20. Keng SL, Seman NHC, Krishnan KM, Bee CJ, Sook JLW, Ismail SF, et al. Knowledge of
Sarcopenia and Associated Factors Among the Malaysian General Public: A Cross-sectional Study. J
Prev Med Public Health. 2023 Mar;56(2):164-71. PMID: 37055358. doi: 10.3961/jpmph.22.399.

21. Hirosawa T, Harada Y, Yokose M, Sakamoto T, Kawamura R, Shimizu T. Diagnostic
Accuracy of Differential-Diagnosis Lists Generated by Generative Pretrained Transformer 3 Chatbot
for Clinical Vignettes with Common Chief Complaints: A Pilot Study. Int J Environ Res Public
Health. 2023 Feb 15;20(4). PMID: 36834073. doi: 10.3390/ijerph20043378.

22.  Lenharo M. An Al revolution is brewing in medicine. What will it look like? Nature. 2023
Oct;622(7984):686-8. PMID: 37875622. doi: 10.1038/d41586-023-03302-0.

23.  Rao A, Kim J, Kamineni M, Pang M, Lie W, Dreyer KJ, et al. Evaluating GPT as an Adjunct
for Radiologic Decision Making: GPT-4 Versus GPT-3.5 in a Breast Imaging Pilot. J] Am Coll
Radiol. 2023 Oct;20(10):990-7. PMID: 37356806. doi: 10.1016/j.jacr.2023.05.003.

24. Guimaraes GR, Figueiredo RG, Silva CS, Arata V, Contreras JCZ, Gomes CM, et al.
Diagnosis in Bytes: Comparing the Diagnostic Accuracy of Google and ChatGPT 3.5 as an
Educational Support Tool. Int J Environ Res Public Health. 2024 May 1;21(5). PMID: 38791794.
doi: 10.3390/ijerph21050580.

25. Ali SR, Dobbs TD, Hutchings HA, Whitaker IS. Using ChatGPT to write patient clinic
letters. Lancet Digit Health. 2023 Apr;5(4):e179-e81. PMID: 36894409. doi: 10.1016/S2589-
7500(23)00048-1.

26. Aburumman R, Al Annan K, Mrad R, Brunaldi VO, Gala K, Abu Dayyeh BK. Assessing
ChatGPT vs. Standard Medical Resources for Endoscopic Sleeve Gastroplasty Education: A Medical
Professional Evaluation Study. Obes Surg. 2024 Jul;34(7):2718-24. PMID: 38758515. doi:
10.1007/s11695-024-07283-5.

27. Ponzo V, Goitre I, Favaro E, Merlo FD, Mancino MV, Riso S, et al. Is ChatGPT an Effective
Tool for Providing Dietary Advice? Nutrients. 2024 Feb 6;16(4). PMID: 38398794. doi:

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Cheneta

10.3390/nu16040469.

28. Piazza D, Martorana F, Curaba A, Sambataro D, Valerio MR, Firenze A, et al. The
Consistency and Quality of ChatGPT Responses Compared to Clinical Guidelines for Ovarian
Cancer: A Delphi Approach. Curr Oncol. 2024 May 14;31(5):2796-804. PMID: 38785493. doi:
10.3390/curroncol31050212.

29. Pothirattanachaikul S, Yamamoto T, Yamamoto Y, Yoshikawa M, editors. Analyzing the
Effects of" People also ask" on Search Behaviors and Beliefs. Proceedings of the 31st ACM
Conference on Hypertext and Social Media; 2020.

30. Studenski SA, Peters KW, Alley DE, Cawthon PM, McLean RR, Harris TB, et al. The FNIH
sarcopenia project: rationale, study description, conference recommendations, and final estimates. J
Gerontol A Biol Sci Med Sci. 2014 May;69(5):547-58. PMID: 24737557. doi:
10.1093/gerona/glu010.

31.  Zampieri S, Pietrangelo L, Loefler S, Fruhmann H, Vogelauer M, Burggraf S, et al. Lifelong
physical exercise delays age-associated skeletal muscle decline. J Gerontol A Biol Sci Med Sci. 2015
Feb;70(2):163-73. PMID: 24550352. doi: 10.1093/gerona/glu006.

32. Oliveira JS, Pinheiro MB, Fairhall N, Walsh S, Chesterfield Franks T, Kwok W, et al.
Evidence on Physical Activity and the Prevention of Frailty and Sarcopenia Among Older People: A
Systematic Review to Inform the World Health Organization Physical Activity Guidelines. J Phys
Act Health. 2020 Aug 11;17(12):1247-58. PMID: 32781432. doi: 10.1123/jpah.2020-0323.

33. Dent E, Morley JE, Cruz-Jentoft AJ, Arai H, Kritchevsky SB, Guralnik J, et al. International
Clinical Practice Guidelines for Sarcopenia (ICFSR): Screening, Diagnosis and Management. J Nutr
Health Aging. 2018;22(10):1148-61. PMID: 30498820. doi: 10.1007/s12603-018-1139-9.

34.  Sayer AA, Syddall H, Martin H, Patel H, Baylis D, Cooper C. The developmental origins of
sarcopenia. J Nutr Health Aging. 2008 Aug-Sep;12(7):427-32. PMID: 18615224. doi:
10.1007/BF02982703.

35.  Organization WH. Active Ageing A Policy Framework.
https://extranetwhoint/agefriendlyworld/wp-content/uploads/2014/06/WHO-Active-Ageing-
Frameworkpdf. 2002.

36. Kalache A, Kiekbusch 1. A global strategy for healthy ageing World Health.
1997;https://iris.who.int/bitstream/handle/10665/330616/WH-1997-Jul-Aug-p4-5-eng.pdf.

37. Dodds RM, Syddall HE, Cooper R, Benzeval M, Deary 1J, Dennison EM, et al. Grip strength
across the life course: normative data from twelve British studies. PLoS One. 2014;9(12):e113637.
PMID: 25474696. doi: 10.1371/journal.pone.0113637.

38.  Keller K, Engelhardt M. Strength and muscle mass loss with aging process. Age and strength
loss. Muscles Ligaments Tendons J. 2013 Oct;3(4):346-50. PMID: 24596700.

39. Stuck AK, Tsai LT, Freystaetter G, Vellas B, Kanis JA, Rizzoli R, et al. Comparing
Prevalence of Sarcopenia Using Twelve Sarcopenia Definitions in a Large Multinational European
Population of Community-Dwelling Older Adults. J Nutr Health Aging. 2023;27(3):205-12. PMID:
36973929. doi: 10.1007/s12603-023-1888-y.

40.  Armstrong MJ, Mullins CD, Gronseth GS, Gagliardi AR. Impact of patient involvement on
clinical practice guideline development: a parallel group study. Implement Sci. 2018 Apr
16;13(1):55. PMID: 29661195. doi: 10.1186/s13012-018-0745-6.

41.  Khodambashi S, Nytro O. Reviewing clinical guideline development tools: features and
characteristics. BMC Med Inform Decis Mak. 2017 Sep 4;17(1):132. PMID: 28870182. doi:
10.1186/s12911-017-0530-5.

42.  Kelson M, Akl EA, Bastian H, Cluzeau F, Curtis JR, Guyatt G, et al. Integrating values and
consumer involvement in guidelines with the patient at the center: article 8 in Integrating and
coordinating efforts in COPD guideline development. An official ATS/ERS workshop report. Proc
Am Thorac Soc. 2012 Dec;9(5):262-8. PMID: 23256169. doi: 10.1513/pats.201208-061ST.

43. Lim W, Arnold DM, Bachanova V, Haspel RL, Rosovsky RP, Shustov AR, et al. Evidence-

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

based guidelines--an introduction. Hematology Am Soc Hematol Educ Program. 2008:26-30. PMID:
19074050. doi: 10.1182/asheducation-2008.1.26.

44, Boscardin CK, Gin B, Golde PB, Hauer KE. ChatGPT and Generative Artificial Intelligence
for Medical Education: Potential Impact and Opportunity. Acad Med. 2024 Jan 1;99(1):22-7. PMID:
37651677. doi: 10.1097/ACM.0000000000005439.

45.  Gilbert TK. Generative Al and generative education. Ann N Y Acad Sci. 2024
Apr;1534(1):11-4. PMID: 38512308. doi: 10.1111/nyas.15129.

46. Rao A, Pang M, Kim J, Kamineni M, Lie W, Prasad AK, et al. Assessing the Utility of
ChatGPT Throughout the Entire Clinical Workflow: Development and Usability Study. J Med
Internet Res. 2023 Aug 22;25:e48659. PMID: 37606976. doi: 10.2196/48659.

47.  Fassas SN, Krane NA, Zonner JG, Sykes KJ, Kriet JD, Humphrey CD. Google Search
Analysis: What Do People Want to Know About Rhinoplasty and Where Do They Find the Answers?
Facial Plast Surg Aesthet Med. 2022 Sep-Oct;24(5):363-8. PMID: 34591713. doi:
10.1089/fpsam.2021.0100.

48. Benaim EH, O'Rourke SP, Dillon MT. What Do People Want to Know About Cochlear
Implants: A Google Analytic Study. Laryngoscope. 2025 Feb;135(2):840-7. PMID: 39192469. doi:
10.1002/1ary.31741.

49. Seidl S, Schuster B, Ruth M, Biedermann T, Zink A. What Do Germans Want to Know About
Skin Cancer? A Nationwide Google Search Analysis From 2013 to 2017. J Med Internet Res. 2018
May 2;20(5):e10327. PMID: 29698213. doi: 10.2196/10327.

50. Zink A, Schuster B, Ruth M, Pereira MP, Philipp-Dormston WG, Biedermann T, et al.
Medical needs and major complaints related to pruritus in Germany: a 4-year retrospective analysis
using Google AdWords Keyword Planner. J Eur Acad Dermatol Venereol. 2019 Jan;33(1):151-6.
PMID: 30067284. doi: 10.1111/jdv.15200.

51.  Pereira MP, Ziehfreund S, Rueth M, Ewering T, Legat FJ, Lambert J, et al. Google search
trends for itch in Europe: a retrospective longitudinal study. J Eur Acad Dermatol Venereol. 2021
Jun;35(6):1362-70. PMID: 33295009. doi: 10.1111/jdv.17077.

52. Kaminski M, Czarny J, Skrzypczak P, Sienicki K, Roszak M. The Characteristics, Uses, and
Biases of Studies Related to Malignancies Using Google Trends: Systematic Review. J Med Internet
Res. 2023 Aug 4;25:e47582. PMID: 37540544. doi: 10.2196/47582.

53. Roughead T, Sewell D, Ryerson CJ, Fisher JH, Flexman AM. Internet-Based Resources
Frequently Provide Inaccurate and Out-of-Date Recommendations on Preoperative Fasting: A
Systematic Review. Anesth Analg. 2016 Dec;123(6):1463-8. PMID: 27644057. doi:
10.1213/ANE.0000000000001590.

54. Mangono T, Smittenaar P, Caplan Y, Huang VS, Sutermaster S, Kemp H, et al. Information-
Seeking Patterns During the COVID-19 Pandemic Across the United States: Longitudinal Analysis
of Google Trends Data. J Med Internet Res. 2021 May 3;23(5):e22933. PMID: 33878015. doi:
10.2196/22933.

55.  Chen J, Wang Y. Social Media Use for Health Purposes: Systematic Review. J Med Internet
Res. 2021 May 12;23(5):e17917. PMID: 33978589. doi: 10.2196/17917.

56. Zhu C, Zeng R, Zhang W, Evans R, He R. Pregnancy-Related Information Seeking and
Sharing in the Social Media Era Among Expectant Mothers: Qualitative Study. J Med Internet Res.
2019 Dec 4;21(12):e13694. PMID: 31799939. doi: 10.2196/13694.

57. Huang X, Li Z, Jiang Y, Li X, Porter D. Twitter reveals human mobility dynamics during the
COVID-19 pandemic. PLoS One. 2020;15(11):e0241957. PMID: 33170889. doi:
10.1371/journal.pone.0241957.

58. Doogan C, Buntine W, Linger H, Brunt S. Public Perceptions and Attitudes Toward COVID-
19 Nonpharmaceutical Interventions Across Six Countries: A Topic Modeling Analysis of Twitter
Data. J Med Internet Res. 2020 Sep 3;22(9):e21419. PMID: 32784190. doi: 10.2196/21419.

59. Zhang H, Wheldon C, Dunn AG, Tao C, Huo J, Zhang R, et al. Mining Twitter to assess the

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Cheneta

determinants of health behavior toward human papillomavirus vaccination in the United States. J Am
Med Inform Assoc. 2020 Feb 1;27(2):225-35. PMID: 31711186. doi: 10.1093/jamia/ocz191.

60. Kundu S. AI in medicine must be explainable. Nat Med. 2021 Aug;27(8):1328. PMID:
34326551. doi: 10.1038/s41591-021-01461-z.

61. AI O. How ChatGPT and our foundation models are developed. Open Al; 2024 [cited 2024
2024.12.12]; Available from: https://help.openai.com/en/articles/7842364-how-chatgpt-and-our-
foundation-models-are-developed?utm source=chatgpt.com.

62. Thirunavukarasu AJ, Ting DSJ, Elangovan K, Gutierrez L, Tan TF, Ting DSW. Large
language models in medicine. Nat Med. 2023 Aug;29(8):1930-40. PMID: 37460753. doi:
10.1038/s41591-023-02448-8.

https://preprints.jmir.org/preprint/73095 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

Figure legend

Figure 1: The figure illustrates a model for developing a framework for future sarcopenia guidelines
by integrating public inquiries, AI (ChatGPT), and expert reasoning. The process begins with
sarcopenia experts inputting search keywords into Google to generate popular questions related to
sarcopenia (Step 1). These questions are used as prompts (green arrows) for ChatGPT to generate
responses (black arrows) (Step 2a). Sarcopenia experts then review the existing sarcopenia consensus
to provide answers to these questions (blue arrows) (Step 2b). The Al-generated responses are
compared with the expert-reviewed consensus through human reasoning (clock icon) (Step 3).
Finally, the expert insights are input into ChatGPT to generate the framework for future sarcopenia
guidelines (Step 4). The dotted arrow represents the ongoing process of updating current guidelines
into more public-friendly versions. The time-consuming nature of expert reasoning is symbolized by

the clock icon.
Figure 2: The figure illustrates the varying coverage of key topics (left side) across the main
consensus on sarcopenia (right side). Wider arrows indicate a stronger emphasis on the

corresponding topics, while narrower arrows indicate limited concern.

Figure 3: A flowchart generated by ChatGPT for a framework of future public-friendly sarcopenia

guidelines, integrating insights from ChatGPT, human experts, and public interests.
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Thefigureillustrates amodel for developing aframework for future sarcopenia guidelines by integrating public inquiries, Al
(ChatGPT), and expert reasoning. The process begins with sarcopenia experts inputting search keywords into Google to
generate popular questions related to sarcopenia (Step 1). These questions are used as prompts (green arrows) for ChatGPT to
generate responses (black arrows) (Step 2a). Sarcopenia experts then review the existing sarcopenia consensus to provide
answers to these questions (blue arrows) (Step 2b). The Al-generated responses are compared with the expert-reviewed
consensus through human reasoning (clock icon) (Step 3). Finaly, the expert insights are input into ChatGPT to generate the
framework for future sarcopenia guidelines (Step 4). The dotted arrow represents the ongoing process of updating current
guidelinesinto more public-friendly versions. The time-consuming nature of expert reasoning is symbolized by the clock icon.

—!—rrh-r\.—

F—-rr-rn

qunnnn

we- Web Output
e (GPT Output

welp- GPT Prompts
welp- Human reasoning

Q Human experts

n AL({ChatGPT 4.0)
- Current consensus

Framework for fiure
guidelines

https://preprints.jmir.org/preprint/73095

[unpublished, non-peer-reviewed preprint]



JMIR Preprints Chenetd

Thefigureillustrates the varying coverage of key topics (left side) across the main consensus on sarcopenia (right side). Wider
arrows indicate a stronger emphasis on the corresponding topics, while narrower arrows indicate limited concern.
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A flowchart generated by ChatGPT for aframework of future public-friendly sarcopenia guidelines, integrating insights from
ChatGPT, human experts, and public interests.
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