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Abstract

Introduction: Musculoskeletal pain is a significant public health concern in Europe. With the advent of the digital age, online
health information-seeking behaviour has become increasingly important, influencing health outcomes and the ability of
individuals to make well-informed decisions regarding their own well-being or of those they are responsible for. This
study protocol outlines an investigation into how individuals in five European countries (Austria, Denmark, Ireland, Italy,
and Spain) seek online health information for musculoskeletal pain.

Methods: The protocol adopts an exploratory and systematic two-phase approach to analyse online health information-seek-
ing behaviour. Phase 1 involves four steps: (1) extraction of an extensive list of keywords using Google Ads Keyword Planner;
(2) refinement of the list of keywords by an expert panel; (3) investigation of related topics and queries and their degree of
association with keywords using Google Trends; and (4) creation of visual representations (word clouds and simplified net-
work graphs) using R. These visual representations provide insights into how individuals search for online health informa-
tion for musculoskeletal pain. Phase 2 identifies relevant online sources by conducting platform-specific searches on Google,
X, Facebook, and Instagram using the refined list of keywords. These sources are then analysed and categorised with NVivo
and R to understand the types of information that individuals encounter.

Conclusions: This innovative protocol has significant potential to advance the state-of-the-art in digital health literacy and
musculoskeletal pain through a comprehensive understanding of online health information-seeking behaviour. The results
may enable the development of effective online health resources and interventions.
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Introduction
Musculoskeletal pain affects approximately 1.7 billion
people worldwide, representing a significant global public
health concern with far-reaching implications.1 Within
Europe, the burden of musculoskeletal pain is particularly
noteworthy,2 consistently ranking among the top contribu-
tors to non-communicable disease-related morbidity in the
region.3 For individuals, the impact of musculoskeletal
pain extends beyond physical discomfort to encompass
reduced quality of life, restricted mobility, and impaired
daily functioning, jeopardizing overall well-being.4,5 For
healthcare systems, musculoskeletal pain presents a sub-
stantial financial burden, accounting for a significant share
of healthcare utilization.6 Additionally, European societies
bear the weight of indirect costs, including lost workdays
and reduced productivity among workers.6 Addressing
musculoskeletal pain effectively requires not only efficient
clinical management but also the implementation of preven-
tion and health promotion strategies.7 Given the escalating
magnitude of the problem and the lack of prospective
improvement,8 it is imperative to explore new interventions
and preventative strategies to overcome these challenges.

Considering these challenges, digital health literacy
emerges as a critical tool in the current management of mus-
culoskeletal pain. Defined as the ability to access, under-
stand, evaluate, and apply digital health information for
informed decision-making,9 digital health literacy has
gained increasing importance for both health professionals
and the general public, offering a significant impact on the
field of musculoskeletal pain. This issue is particularly rele-
vant in the European Union, where over 80% of inhabitants
are active internet users, and more than 50% seek related
information online.9,10 The rapid proliferation of internet-
based health information resources and the evolving land-
scape of social media platforms have transformed how
both health professionals and the general public seek,
consume, and share health-related information.11 However,
several studies show that freely accessible musculoskeletal
pain online sources demonstrate low credibility standards,
provide mostly inaccurate information, and lack comprehen-
siveness.12–15 The implications extend beyond mere knowl-
edge acquisition, directly influencing health outcomes and
the ability of individuals to make well-informed decisions
regarding their own well-being or of those they are

responsible for.9 Thus, understanding how individuals navi-
gate this intricate digital landscape is important for enhancing
health outcomes and ensuring informed decision-making.

This article outlines a research study protocol designed
to investigate online health information-seeking behaviour,
a pivotal component of digital health literacy, for musculo-
skeletal pain. Online health information-seeking ‘refers to
individuals using the internet to search for information
about their health, risks, illnesses, and health-protective
behaviours’.16 While this topic is a vast field with numerous
knowledge gaps,17–22 this study protocol proposes an
exploratory and systematic approach to pursue the follow-
ing specific objectives:

1. Identify common and relevant keywords used in online
searches for musculoskeletal pain content.

2. Identify and characterise the most searched online
sources of musculoskeletal pain content, using the
refined keywords from objective 1.

This study protocol is part of the Innovation Alliance for
Musculoskeletal Health Literacy in the Digital Era
(Digi4MSK), a project funded by the European Union
within the Erasmus+ Programme. The results obtained
from this protocol will underpin a future study aimed at
assessing the quality of online health information for mus-
culoskeletal pain, and developing targeted and impactful
materials and online resources for both health professionals
and the general public. In summary, the anticipated findings
from this study are poised to shape interventions aimed at
enhancing the accessibility, credibility, and comprehensive-
ness of online health information in musculoskeletal pain.
This, in turn, contributes to advancing the state-of-the-art
in digital health literacy and offers practical insights for
both the management and prevention of musculoskeletal
pain. Additionally, beyond its immediate impact, this proto-
col could assist fellow researchers in musculoskeletal pain
and other related domains, providing a blueprint for replica-
tion and methodological enhancement.

Methods
The proposed method adopts an exploratory and systematic
approach. This way, it enables an investigation of the online
health information-seeking behaviour of individuals

2 DIGITAL HEALTH



seeking musculoskeletal pain content. The scope of this
protocol embraces the linguistic and cultural diversity of
the study population because these aspects greatly influence
how individuals search for, and engage with, online health
information. Considering the Digi4MSK project, it encom-
passes five European countries and their respective main
languages: Ireland (English), Spain (Spanish), Austria
(German), Italy (Italian), and Denmark (Danish), alongside
English for each country, which is a widely spoken lan-
guage in Europe.23,24 Therefore, the methods will be repro-
duced in the language of each country, enabling individual
analyses and a combined overall analysis.

To ensure rigor and comprehensiveness, a panel of at
least ten experts with proven relevant background in mus-
culoskeletal pain and digital health literacy will be purpos-
ively assembled. These experts will be selected based on
their qualifications, experience, and regional knowledge
relevant to the participating countries. There will be a
similar number of experts from each participating country
to ensure adequate local expertise. Inclusion criteria are a
minimum of five years of experience in the field of muscu-
loskeletal pain and/or digital health literacy (i.e. clinical or
research experience); possession of an advanced degree
(e.g. master’s and doctorate) in relevant fields of health
sciences such as medicine, physiotherapy, psychology,
nursing, public health, or health informatics; being fluent
in the local language (e.g. German in Austria); and residing
in the country where the study is being conducted.
Participants of the expert panel will be recruited both
from within the Digi4MSK project consortium and
through the invitation of external experts, leveraging the
extensive network of the European Pain Federation
(EFIC) as a project partner. Initially, three experts per
country will be invited to participate and if no response is
received within a week, a fourth expert will be contacted,
ensuring a minimum of two experts per country and reach-
ing the preset minimum of ten experts overall. Invitations
will be conducted primarily via e-mail followed by the
informed consent form. In accordance with the ICMJE
authorship recommendations,25 these experts may be
offered the non-binding opportunity for co-authorship in
future publications arising from this study. Additionally,
due to their own and shared experience with pain, at least
one person living with musculoskeletal pain per country
will be invited to join the experts panel and participate in
the same activities as the experts. People self-reporting per-
sistent musculoskeletal pain for at least three months will be
considered for inclusion, regardless of treatment status.
They will be identified and recruited through the existing
networks of research institutions in each country of the
Digi4MSK consortium.

The expert panel will provide essential insights into the
relevance of identified keywords from online searches for
musculoskeletal pain and contribute to the characterization
of the most frequently searched online sources. The panel

will be overseen and coordinated by investigators from
the Digi4MSK project. Procedures are designed to facilitate
the participation and engagement of the expert panel. Their
work will primarily occur online through asynchronous col-
laboration and consensus-based decision-making, using
cloud-based spreadsheets. To standardize actions across
different study phases, written tutorials with clear instruc-
tions will be provided via email, ensuring that each panel
decision is accompanied by expert comments for justifica-
tion. Asynchronous participation was chosen to promote
full involvement and ensure smooth progression of the
study phases, as synchronous meetings require calendar
alignment and are prone to disruption by unforeseen
events. Deadlines will be set to achieve the objectives at
each step of every phase and to allow the experts to
manage their time flexibility.

The expert panel’s activities are further detailed next,
within the study design description, comprising of two dis-
tinct and sequential phases, each focusing on specific
research objectives. Table 1 summarizes the different
phases, steps, and their methods and outputs.

Several tools will be used to perform these methods and
achieve the expected outputs. Table 2 summarizes these
tools and their application in this study.

Phase 1: Identifying the most used and relevant
keywords

This phase aims to identify the most used and relevant key-
words for musculoskeletal pain online content search,
encompassing four steps:

First step: Extracting an expanded list of keywords. This pre-
liminary step will provide an expanded list of keywords
used by individuals in online searches about musculoskel-
etal pain. Initially, the expert panel will be asked to
provide a primary list of keywords associated with ‘muscu-
loskeletal pain’, ‘musculoskeletal pain disorders’, or ‘mus-
culoskeletal health’. This list should have from five to 10
keywords in each language (local and English) for each
country. These keywords are expected to be in line with
the prevalent musculoskeletal conditions in society, such
as low back pain, neck pain, shoulder pain, knee osteoarth-
ritis, among others.29–31 However, the experts will also be
allowed to propose keywords from their own experience
that are aligned with this study’s objectives (i.e. musculo-
skeletal pain online health information). Each expert will
provide a list of keywords that will be combined with the
lists from other panellists and a consensus will be reached
on which keywords will compose the final primary list of
keywords. Specifically, all the words will be combined
into a single list and the panellists will vote hierarchically
on the ten most relevant terms, avoiding redundancies and
overlaps, and provide commentary to justify their choices.
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Keywords receiving unanimous support (i.e. in the top ten
ranking of all panellists) will be automatically selected,
while those receiving at least two-thirds of support will
undergo a second round of voting. The entire process,
including excluded words, will be reported as
Supplemental Material.

Then, based on previous studies,32,33 a general inquiry
using Google Ads Keyword Planner will be employed by
the study investigators to identify frequently searched key-
words associated with the primary list of keywords. This
tool allows users to enter specific keywords, phrases, or
website URLs, to generate data on search volume, compe-
tition, and cost-per-click estimates for those keywords.26

Therefore, it helps the selection of the most effective key-
words for advertising or research purposes. From the
outputs of the tool, only keywords with average monthly
searches in the past 24 months above the median will be

included in the final expanded list of keywords. This
initial selection enables the manual refinement to be con-
ducted by the expert panel in the next step.

Second step: Refining a refined list of keywords with expert
panel guidance. This critical step will provide a refined
list of keywords. The expert panel will refine the expanded
list of keywords extracted from the Google Ads Keyword
Planner based on the criteria of relevance, specificity, and
alignment with the objectives of this research study. This
process ensures that the keywords more accurately
represent the terms used by individuals when searching
for health information for musculoskeletal pain, encom-
passing both medical terminology and layman’s terms.
The panel will also eliminate less relevant terms and
merge redundant terms, resulting in a final list that is both
meaningful and conducive to high-quality data collection.

Table 1. Summary of the different phases and steps of this study and their methods and expected outputs.

Phase Step Methods Expected outputs

1 (keywords) 1 a. Definition of the primary list of keywords. (Expert Panel)
b. Expansion of the primary list of keywords using Google Ads Keyword Planner to

identify frequently searched keywords. (Study Investigators)

Expanded list of keywords

2 Curation of the expanded list based on relevance and specificity. (Expert Panel) Refined list of keywords

3 Identification of related topics and queries associated with the refined list of
keywords using Google Trends. (Study Investigators)

a. Related topics
b. Related queries
c. Their normalised degree

of association with the
keywords.

4 Creation of visual representations based on the refined list of keywords and related
topics/queries and their degree of association using R. (Study Investigators)

a. Word clouds
b. Simplified network

graphs

2 (sources) N/A a. Conduction of platform-specific (Google, X, Facebook, Instagram) searches using
the refined list of keywords to identify relevant sources. (Expert Panel)

b. Characterisation of sources based on deductive and inducive methods using
NVivo for qualitative content analysis and R for descriptive statistics. (Study
Investigators)

a. List of selected online
sources

b. Characterization of
selected online sources

Table 2. Summary of the tools used and their application in this study.

Tool Company Application in the study

Google Ads Keyword Planner26 Google LLC Expand the keyword list by identifying frequently searched terms for
musculoskeletal pain.

R27 R Core Team Generate visual representations (word clouds and simplified network graphs)
and perform descriptive statistics analysis.

NVivo28 QSR International Conduct qualitative content analysis and characterise selected online sources.
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By leveraging the expertise of the panel in selecting and
refining the keywords, this step enhances the validity of
the study and its ability to provide practical insights into
online health information-seeking behaviour in the
context of musculoskeletal pain.

Third step: Investigating related topics and related queries.
This step will provide a list of related topics and related
queries associated with the refined list of keywords, and
the degree of their association based on a normalised meas-
urement provided by Google Trends. A systematic analysis
will be conducted using this tool, enabling deeper insights
into the keywords and their usage patterns.32,34 Google
Trends is an online tool that provides valuable insights
into internet search trends: the interest of a search term
over time, the interest by geographical sub-region, the
related topics, and the related queries.35 Instead of
showing absolute frequency numbers, the tool normalises
the data and shows the relative search volume (a proxy of
interest over the keyword) on a scale of 0 to 100, in
which 100 is the maximum popularity.36 Moreover,
related topics refer to subjects or themes that are often
explored alongside the input keyword, revealing a broader
context of information. Related queries, however, are spe-
cific search terms that individuals frequently use in con-
junction with the input keyword. These related queries
offer a glimpse into the specific questions or issues that
are of interest to users searching for information on the
topic. By leveraging Google Trends, this research aims to
expand the understanding of online health information-
seeking behaviour for musculoskeletal pain.

Fourth step: Generating word clouds and simplified network
graphs. This final step of Phase 1 will generate a visual
representation using word clouds and simplified network
graphs, synthesising the outputs from Phase 1 of this
research study to enable better data analysis. In this
manner, this step will provide a well-rounded view of the
refined list of keywords and their association with related
queries and related topics. These visual representations
will be created with R, a programming language and envir-
onment widely used for data analysis, visualization, and
statistical modelling.27 Word clouds visually depict the fre-
quency of the items from the refined list keywords (from the
second step). In these word clouds, the size of individual
keywords corresponds to their frequency in internet
searches37; therefore, larger keywords represent keywords
more frequently searched online. Word clouds (Figure 1)
serve as a valuable tool for visually identifying the most
common and frequently explored subjects.

Simplified network graphs will offer a more detailed
exploration of the relationships between the items from
the refined list of keywords, related queries, and related
topics. Central nodes within the network graph represent
the keywords. Lines (edges) within the graph illustrate the

strength and frequency of associations between the
central keywords and related queries and related topics.
The use of network graphs (Figure 2) facilitates an
exploration of the context in which the keywords are
used, providing deeper insights into search patterns,
trends, and the broader information landscape for musculo-
skeletal pain.38

Phase 2: Determining and characterising a sample
of the most visited and relevant sources

In the second phase, the research focus shifts from key-
words towards sources of online health information for
musculoskeletal pain, to determine a sample of the most fre-
quently visited, and relevant, of them. The results from this
phase will consist of a list of selected sources with their
characterisation, which will serve as the foundation for
the analysis of online health information-seeking behaviour
in musculoskeletal pain. This phase employs a cross-
platform research approach, investigating various promin-
ent online platforms well-acknowledged for their roles in
disseminating online health information. The platforms
under this protocol include the Google search engine, X
(former Twitter), Facebook, and Instagram, each playing
a pivotal role in disseminating health-related content and
digital discourse.

Inspired by previous studies,32 the sampling method
consists of identifying and selecting the top search results
(results that appear in the top positions on a search engine
results page, such as Google, when a person enters specific
terms or keywords) using the refined list of keywords (from
Phase 1) in each of the aforementioned platforms. The
cross-platform search will be conducted by the expert
panel members in their corresponding country-language
combinations to ensure that the results are aligned with
local searches; therefore, considering the platforms’ algo-
rithms. To prevent avoidable selection bias, incognito
mode will be used and, in the case of social media plat-
forms, newly set-up accounts (without any previous use)
will be adopted for performing the searches. At least two
expert panel members, each one in a different IP location
in their country, will independently perform cross-platform
searches. Due to the search algorithm of these platforms, it
is not uncommon that two different users, even in the same
country, to obtain different results. For that reason, only top
search results that are common for both (or more) members
will be included in the final sample. Individual searches for
each keyword from the refined list of keywords will be per-
formed by the expert panel members. For each keyword, the
first source that appears among the top search results for
two or more expert panel members in each platform will
be included in the final sample. Exclusion criteria will be
applied to sources that do not meet the array of location-
language requirements of the study: English in Ireland
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and every participating country, Spanish in Spain, German
in Austria, Italian in Italy, and Danish in Denmark.

The identified sources will be characterised based on
publicly available information. The characterisation will
follow both inductive and deductive methods. Based on
previous internet and social media research,39–42 the study
expects to include the following variables when data is
available and appropriate: engagement metrics (such as
likes, comments, shares, and number of views); self-
identification or apparent authorship type (health profes-
sional digital influencer, non-health professional digital
influencer, non-digital influencer individuals, healthcare
organization, educational organizations, media organiza-
tions, governmental bodies, and other organizations);
apparently intended audience (general public, healthcare
professionals, researchers, and organizations); apparently
intended purposes (educational, commercial, etc.); and
content type (risk factors, prevention, treatment, and biog-
raphy). The variables and categories can be adapted and
expanded throughout the research with the support of the

qualitative data and the current literature.43 All major deci-
sions taken during the coding process will be recorded to
ensure transparency and reproducibility.43 Qualitative
content analysis will be conducted using NVivo,28 facilitat-
ing efficient coding, while quantitative data analysis will
rely on R for descriptive statistics.44

Overall, the data analysis process will be iterative and
exploratory, aiming to uncover insights into online health
information-seeking behaviour for musculoskeletal pain
across diverse European linguistic and cultural contexts.
The integration of quantitative and qualitative approaches
will provide a comprehensive understanding of the phe-
nomena under investigation.

Data management
Data management within this research study diligently
upholds the FAIR principles45 (findable, accessible, inter-
operable, and reusable), ensuring the integrity of the
research process. This research is also grounded in the

Figure 1. Example of a word cloud.
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principles of Open Science,46 emphasizing transparency,
collaboration, and the dissemination of knowledge within
the scientific community. Upon the conclusion of the
study, de-identified data will be shared through a suitable
repository, Zenodo,47 thereby allowing fellow researchers
to validate and expand upon the findings. The data manage-
ment process for this research will be facilitated through
cloud-based services provided by Google, ensuring effi-
cient storage, accessibility, and collaboration. Specifically,
data will be securely stored and organized using Google
Drive, allowing authorized team members to access and
manage research materials, datasets, and documents with
ease. Google Docs and Google Sheets will be employed
for manual data collection and the maintenance of raw data-
bases, providing an integrated and user-friendly environ-
ment for research materials and datasets.

Discussion
This protocol is expected to lead to several findings that will
contribute to a better understanding of the online health
information-seeking behaviour in musculoskeletal pain
across Europe. The different study phases are designed to
provide insights that are complementary to each other. In
Phase 1, the analysis of the most common and relevant key-
words is expected to reveal a wide range of terms that may

have an impact on the development of more effective online
health resources. By recognizing the terminology prefer-
ences through several countries and languages, these
resources can be tailored to provide more accessible and
relevant information to healthcare professionals, healthcare
users, and the general public. In Phase 2, the identification
of the most frequently visited and relevant sources across
various digital platforms is expected to reveal distinctive
nuances in online musculoskeletal pain content. This
sample of online sources can be used in several ways; for
instance, the Digi4MSK project expects to further evaluate
their quality and reliability in future endeavours.
Altogether, these outcomes may underpin strategies that
can aid healthcare provider-user communication, inform
healthcare policies, and foster the development of interven-
tions aimed at improving online health information-seeking
behaviour in relation to musculoskeletal pain content.

While these outcomes are anticipated, it is essential to
acknowledge potential limitations in this research. This
research study limits data collection on search engines to
Google and social media platforms to X, Facebook, and
Instagram. Future research can study how similar methods
perform using other search engines (e.g. Bing) or social
media platforms (e.g. YouTube and TikTok). Moreover,
this research study considers the main languages (and
English) in the studied countries, which may exclude

Figure 2. Example of a simplified network graph.
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important data from displaced, migrant, or cultural minority
communities, such as those from Ukraine and Syria. Due to
resource constraints, this research team is not able to
perform such an inclusive study, but it is recommended
for future research to broaden the methodology or to specif-
ically study these country-language limitations. Similarly,
this protocol does not include an analysis of the quality
and credibility of the sources obtained in phase
2. However, such assessments are encouraged in subse-
quent studies. By acknowledging these potential limita-
tions, this study aims to uphold transparency and integrity
within our research.

Conclusion
This innovative protocol presents the first investigation into
online health information-seeking behaviour particularly
related to musculoskeletal pain across diverse European
contexts. By examining the most relevant and frequently
used keywords, and the most visited online sources origin-
ating from cross-platform searches based on these key-
words, this study aims to provide a better understanding
of how individuals search for, and engage with, musculo-
skeletal pain information online. The insights gained are
expected to inform the development of more effective
online health resources, improve healthcare provider-user
communication, and influence healthcare policies. Future
research should address the limitations outlined and
explore additional dimensions of online health information-
seeking behaviour, particularly among diverse and under-
served populations. Overall, this research holds significant
potential to advance digital health literacy and contribute
to the broader field of musculoskeletal health research.
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