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Background: Despite a wealth of real-world data on metastatic breast cancer (mBC),
insights into the lived experience are lacking. This study aimed to explore how the lived
experience of mBC is described on social media.

Methods: A predefined search string identified posts relevant to the lived experience of
mBC from Twitter, patient forums, and blogs across 14 European countries. The final data
set was analyzed using content analysis.

Results: A total of 76,456 conversations were identified between November 1, 2018, and
November 30, 2020. Twitter was the most commonly used social media platform across
all 76,456 conversations from the raw data set (n = 61,165; 80%). Automated and manual
relevancy checks followed by a final random sampling filter identified 820 conversations
for content analysis. The majority of data from the raw data set was generated from the
United Kingdom (n = 31,346; 41%). From this final data set, 61% of posts were authored
by patients, 15% by friends and/or family members of patients, and 14% by caregivers. A
total of 686 conversations described the patient journey (n = 686/820; 84%); 64% of these
(n = 439) concerned breast cancer treatment, with approximately 40% of discussions
regarding diagnosis and tests (n = 274/686) and less than 20% of discussions
surrounding disease management (n = 123/686; 18%). Key themes relating to a lack of
effective treatment, prolonged survival and associated quality of life, debilitating
consequences of side effects, and the social impacts of living with mBC were identified.

Conclusions: The findings from this study provided an insight into the lived experience of
mBC. While retrospective data collection inherently limits the amount of demographic or
clinical information that can be obtained from the population sample, social media listening
studies offer training to healthcare professionals in communication, the importance of
quality of life, organization of healthcare, and even the design of clinical trials. As new
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targeted therapies are gradually incorporated into clinical practice, innovative
technologies, such as social media listening, have the potential to support regulatory
procedures and drug toxicity monitoring, as well as provide the patient voice in the
regulation of new and existing medicines.
Keywords: secondary breast cancer, metastatic breast cancer, lived experience, social media listening, content
analysis, sentiment analysis
INTRODUCTION

Breast cancer is the second most common cancer worldwide (1)
and the most common among women, representing
approximately one-quarter of all female cancer cases (2).
Almost one-third of patients with a diagnosis of early-stage
breast cancer subsequently develop metastatic breast cancer
(mBC) (3). Although improvements in the detection and
treatment of breast cancer have contributed to increasing
survival rates in both non-metastatic and metastatic diseases
(2), mBC continues to have a poor prognosis.

Median survival in patients with mBC is 2–4 years (4, 5) with
a 5-year survival of less than 25% (6, 7). Treatment of mBC,
therefore, involves palliative care, focusing on reducing disease
burden, maintaining or increasing health-related quality of life,
and prolonging life expectancy (8–10).

Despite a wealth of real-world data in mBC, insights into the
lived experience using large data sets obtained via social media
listening techniques are lacking. Traditional methods of
gathering qualitative data in clinical research include
questionnaires, surveys, interviews, and focus groups, as well as
the collection of patient-reported outcome measures (11, 12).
Typically, such studies involve relatively small numbers of
participants (13). Previous qualitative research into the lived
experience of mBC has highlighted a lack of information
regarding treatment options and symptom management, as
well as the physical and psychosocial impact of mBC on
quality of life (14, 15). However, the rise of social media in
recent years as an integral tool for communication and
information gathering has transformed how patients learn
about their condition, form peer support networks, and share
their experiences (16).

While social media usage is typically highest among
individuals 18–29 years of age (17), internet usage in general
has increased in older populations in recent years (18), and social
media usage among individuals 65 years of age and older has
tripled in the past decade (17). Therefore, social media listening
is emerging as a valuable technique for systematically reviewing
the rich data that social media platforms offer across the
age spectrum.

Previous social media listening studies have highlighted how
Twitter has been used to share personal experiences, gather
information, and obtain psychological support (19–21). More
recently, targeted social media listening studies of chronic
obstructive pulmonary disease and presbyopia have provided
ecological validity to qualitative literature findings (22, 23).
Although social media research focusing on the burden of
2

illness in patients with mBC has previously been conducted
(24), the authors are unaware of any previous social media
listening study investigating the lived experience of patients
with breast cancer.

The purpose of this study was to explore how the breast
cancer community describes the lived experience of mBC on
social media platforms, in order to provide perspectives and
insights into living with or caring for someone with breast
cancer. A secondary objective was to complement the
qualitative literature on the lived experience of breast cancer.
METHODS

Study Design
This was a non-interventional retrospective analysis of social
media data available in the public domain, as opposed to a
traditional systematic literature review.

Search Strategy
A predefined search string was used to identify social media posts
between November 1, 2018, and November 30, 2020, relevant to
the lived experience of mBC from patient sources such as
Twitter, patient forums, and blogs. The search string terms
were built in each language to identify mBC-related posts/
conversations, and Boolean operators (AND, OR) were used to
combine individual keywords within the search strings. A
preliminary search strategy allowed for appropriate terms to be
included in the search strategy.

The search string (Supplementary Appendix 1) contained
terminologies related to the following predefined research
domains: epidemiology and patient characteristics, treatment
patterns, burden of illness, real-world safety, real-world
effectiveness, and predictors of outcomes. Generic search terms
including “metastatic”, “advanced stage”, or “spreading cancer”
were translated into 10 additional languages (Spanish, French,
German, Dutch, Italian, Portuguese, Swedish, Norwegian,
Danish, and Finnish) and included in the search strategy.
Boolean operators (AND, OR) were used to define a single
search string.

Data Collection
Talkwalker (Talkwalker Sarl, Kirchberg, Luxembourg), a cloud-
based social media aggregator tool, was used to conduct the
predefined searches. The platform allows the analysis of millions
of conversations from social media, news sites, blogs, and
forums, allowing rich and relevant data to be collected and
May 2022 | Volume 12 | Article 863641

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Mazza et al. Breast Cancer SML Manuscript
analyzed. Although Instagram was part of the aggregating
source, this platform does not allow geographic tagging of
data, and initial searches revealed that the relevancy of posts
was minimal. Instagram was therefore filtered out from the data
collection process.

During the data gathering process, data from openly available
patient sources were retained, and data from non-patient
websites (online pharmacies, pet/animal-related sites) were
discarded. Information from closed platforms was unreachable
and could not therefore be included.

The Talkwalker software identified social media posts from
Austria, Belgium, Denmark, Finland, France, Germany, Italy, the
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and
the United Kingdom. Data in native languages were then
translated into English with the help of local translation experts.

Data Analysis
The raw data set contained 2-year historic data (November 1,
2018, to November 30, 2020), which was processed to remove
irrelevant content through keyword-based automated checks and
an additional layer of human intelligence to remove any
duplicates or irrelevant data. Data were subsequently
contextualized to identify those conversations that answered at
least one research question prior to content analysis (SA and JC).
This second layer of filtering was conducted to remove any non-
insightful data. Contextualized data were used to derive further
samples for scoped research questions and deep dive.

Taxonomies were developed to define insightful data as those
that contained detailed descriptions of mBC-related factors and
non-insightful data as those that contained a simple reference to
Frontiers in Oncology | www.frontiersin.org 3
the disease with no meaningful insight (Figure 1). Any images
and videos were reviewed and insights extracted. Such instances
were minimal, and a preference for conversing in the text was
seen. An iterative random sampling procedure was applied to the
sample per agreed proportions of social media records by
country. Figure 1 provides a further overview of the data
collection and analysis process.

Talkwalker natural language processing was also used to
perform sentiment analysis, categorizing discussion points into
positive, negative, and neutral content.
RESULTS

Epidemiology and Patient Characteristics
Social media posts were collated from November 1, 2018, to
November 30, 2020, across selected European countries. A total
of 76,456 conversations were identified in the raw data set
(Figure 2). The relevancy check reduced this data set to 1,456
conversations, and the final filter identified 820 conversations.

The majority of data from the raw data set (n = 76,456) was
generated from the United Kingdom (n = 31,346; 41%), Spain
(12,998; 17%), and France (n = 8,410; 11%), with not more than
10% of conversations obtained from Germany (n = 7,646; 10%),
Italy (n = 6,881; 9%), and the remaining European countries (1–
4%) (Table 1).

Twitter was the most commonly used social media platform
across all 76,456 conversations from the raw data set (n = 61,165;
80%), apart from in Germany, where the primary channel for
relevant posts was patient forums (n = 4,511; 59%). Blogs
FIGURE 1 | Data filtering process. mBC, metastatic breast cancer.
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accounted for 11% (n = 8,410) of all 76,456 conversations, and
forums accounted for 8% (n = 6,116) (Figure 2). Twitter and
blogs were used primarily for raising awareness, while forums
were typically used to seek or offer peer support. In-depth
discussions about treatment typically took place on forums and
blogs. Volume trend analysis demonstrated an increase in the
volume of mBC-related conversations during notable holidays or
health campaigns. Mentions increased during Breast Cancer
Awareness month (October 2019 and October 2020) and in
February 2020 when actress Shannen Doherty received a
diagnosis of stage 4 breast cancer. During December 2019, a
volume increase was seen, and close to Christmas, conversations
tended to focus on the impact of mBC on patients and
their families.

A total of 500 posts from the final data set were authored
by patients (n = 500/820; 61%), 15% by friends and/or family
members of patients (n = 123/820), and 14% (n = 115/820) by
caregivers (Figure 2). Of those stakeholders whose gender
Frontiers in Oncology | www.frontiersin.org 4
was identified, 99% (n = 769/777) were female and 1% were
male (n = 8/777). This finding was anticipated owing to the
greater incidence of mBC among women. More men were
iden t ified in the Uni t ed Kingdom than in o the r
European countries.

The final data set captured 232 conversations in which the age
of stakeholders was identifiable. The highest number of
conversations was identified in social media users 31–40 years
of age (n = 86; 37%), which is in line with social media use
statistics. Age was more frequently identified in the United
Kingdom and France than in other European countries.
Greater than 50% of conversations (n = 137; 59%) were
authored by stakeholders older than 41 years, which correlates
with mBC statistics.

Conversations relating to late-stage breast cancer (defined by
terms such as “metastatic”, “advanced stage”, or “spreading cancer”)
accounted for 93% of posts in the final data set (n = 763/820). The
majority of data collected did not further define the cancer type.
However, 3% (n = 25/820) of conversations referred to a triple-
negative diagnosis (mostly from Italy, France, the United Kingdom,
and Spain), and 2% (n = 16/820) of conversations contained
discussions surrounding HER2+ breast cancer (majority from
France and the United Kingdom).

The region of metastasis was identifiable in fewer than 50%
of conversations (n = 320/820; 39%). From the available data,
the most common metastasized regions identified were
bone (n = 128/320; 40%), liver (n = 112/320; 35%), and lung
(n = 74/320; 23%).

In Germany, 99% of the relevant analyzed conversations were
from forums, in which patients and caregivers shared their
journey in search of advice and encouragement, often
displaying a high level of knowledge about different drugs and
diagnostic tools. Some German patients reported a lack of
empathy and subsequent lack of trust in healthcare providers.
Table 2 highlights key country-specific metrics.
A B C

FIGURE 2 | Flow diagram of social media post-selection and demographics of channel and audiences. (A) Data filtering stages. (B) Share of data universe by social
media channel. (C) Share of deep-dive data by audience type. HCP, healthcare professional.
TABLE 1 | Origin of conversations by region.

Country/region Share of total posts
(%) N = 333

Share of country/region’s posts by
channel (%)

Twitter Blogs Forum

United Kingdom n = 137 (41%) 92% 7% 1%
Spain n = 57 (17%) 96% 4% 0%
France n = 37 (11%) 81% 13% 5%
Germany n = 33 (10%) 25% 15% 59%
Italy n = 30 (9%) 62% 32% 5%
Netherlands n = 13 (4%) 76% 17% 6%
The Nordics* n = 10 (3%) 60% 12% 28%
Belgium n = 7 (2%) 85% 4% 11%
Switzerland n = 3 (1%) 89% 8% 3%
Portugal n = 3 (1%) 77% 23% 0%
Austria n = 3 (1%) 49% 42% 10%
*The Nordics comprise Denmark, Finland, Iceland, Norway, and Sweden.
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TABLE 2 | Country-specific metrics.
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Patient Journey
A total of 686 conversations from the final data set described the
patient journey (n = 686/820; 84%). Greater than 50% of these
conversations (n = 439/686; 64%) concerned breast cancer
treatment, with approximately 40% of discussions regarding
diagnosis and tests (n = 274/686), and fewer than 20% of
discussions surrounding disease management (n = 123/
686; 18%).

Pre-diagnosis symptoms were identifiable in 41 out of 686
patient journey conversations. Within these discussions, pain (n =
19/41; 46%) and a lump, thickening, or swelling in the breast (n =
15/41; 37%) were the most frequently cited pre-diagnosis
symptoms. Dismissal and misdiagnosis of these symptoms were
apparent from stakeholders in the United Kingdom and France.

CT scan was the most often mentioned diagnostic test,
particularly in Germany, but was also visible in the majority of
the other markets. Biopsy and PET scans were equally visible in
most markets. Mammography was most commonly discussed in
the Nordics (Sweden, Norway, Denmark, and Finland), France,
Spain, and the United Kingdom. Mentions of diagnostic tests on
social media platforms included sharing positive and negative
outcomes, such as clean scans, recurrence, or new metastasis.

Approximately 3% (n = 22/686) of conversations discussed
the cause of cancer, including hereditary and genetic factors.
Social media users who shared this information were largely
from the United Kingdom, Germany, France, Italy, and the
Netherlands. Genetic mutations mentioned included HER2,
PTEN, BRCA1, and PIK3CA. Patients mentioning mutations
were aware of the implications of mutations with respect to
treatment options. However, no reason could be attached to the
low discussion levels around genetic factors of mBC across social
media platforms.

The most common symptoms that patients experienced
throughout their cancer journey (i.e., during diagnosis,
treatment, management, remission, and/or recurrence) were
reflected in 11% of conversations (n = 75/686). These
mentions referred to treatment side effects more often than
symptoms of cancer itself. Pain due to metastases, as well as
weakness and fatigue, was the most-discussed symptom that
related directly to the disease.

Treatment Patterns
The line of therapy was discussed in approximately 16% of posts
(n = 115/820). Chemotherapy, surgery, and targeted therapy
were the most commonly discussed first-line therapies,
accounting for 93% of conversations (n = 107/115). A similar
trend was noticed for second-line therapies, in which
chemotherapy and surgery were followed by hormonal therapy
(n = 66/115; 57%). Radiation and hormonal therapy were the
most prominent third- and fourth-line treatments (n = 29/115;
25% and n = 10/115; 9%, respectively). A summary of references
to treatment types is contained in Table 3.

Chemotherapy
Chemotherapy was the most-discussed treatment among 444
mentions (n = 115; 26%) and the most prominent first-line
therapy among 107 mentions (n = 42; 39%). On analyzing
T
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adjuvant and neoadjuvant therapies, chemotherapy was
primarily mentioned both before and after surgery (n = 22
mentions). Key treatment combinations before surgery
included chemotherapy + surgery (n = 3/6; 50%), while
chemotherapy + radiation was the most common post-surgical
therapy discussed (10/16; 63%). Patients who mentioned
duration of time on treatment (n = 133) typically referenced
1–2 or 5–10 years (both 22%). Chemotherapy was the most
mentioned therapy within the 1–2 years’ bracket.

Sentiment analysis revealed positive mentions due to efficacy
and negative mentions due to the heavy burden of side effects:
“I finished my 6th cycle of oral #chemo drug
#Capecitabine - it’s still working”
“… chemotherapy and radiotherapy which make us
sick to death … vomiting, fatigue, but the lump is
reduced to zero!!!”
Of the chemotherapy discussions, 20% were positive (n = 23/
116) and 27% were negative (n = 31/116). The remaining 53% of
discussions (n = 62/116) were categorized as neutral (Table 4).

Although there were no specific reasons cited for preferring
chemotherapy over other options, it was usually given as a
standard treatment before surgery to shrink the tumor size and
post-surgery to prevent metastasis. It was considered by those
posting to be effective and easily covered by health insurance in
comparison to other newer therapies. Reasons for shifting from
chemotherapy to another treatment option were rarely mentioned.

Surgery
Surgery was the second most-discussed breast cancer treatment,
accounting for 17% of social media mentions (n = 75/444).
Sentiment analysis revealed that 13% of surgical discussions were
positive (n =10/77):
“My sister had advanced breast cancer at the age of 30
and fought for a year with a mastectomy, chemo and
radiotherapy … The doctors in the U.K. are amazing.”
Of the surgical discussions, 9% were negative (n = 7/77) and 78%
were neutral (n = 60/77).

Hormonal and Targeted Therapy
Hormonal and targeted therapies were mentioned in 17%
(n = 76/444) and 14% (n = 62/444) of discussions, respectively.
Sentiment analysis revealed that targeted therapy had a higher
rate of positive categorization than hormonal therapy [34%
(n = 21/61) vs. 24% (n = 18/76)]. Negative connotations were
similar across both therapies, accounting for approximately 15%
of mentions (n = 9/61 and n = 11/76, respectively).

Radiation Therapy
Radiation was mostly mentioned as third-line therapy and
accounted for 13% of conversations (n = 58/444). Positive
sentiments were obtained from 10% of discussions (n = 6/59),
predominantly from social media users in the United Kingdom.
Side effects of treatment largely attributed to 17% of mentions
being assigned as a negative sentiment (n = 10/59).
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These negative sentiments were most frequently seen in social
media users located in France and Germany who described the
side effects as being difficult to tolerate.

Stakeholder Perceptions of Effectiveness
Efficacy, treatment duration, and treatment sequence were the
most commonly discussed treatment topics based on 329
conversations across social media platforms (43%, 40%, and
35%, respectively) (Table 5). A total of 49 out of 329
conversations (15%) related to a lack of efficacy associated with
chemotherapy, hormonal therapy, targeted therapy, or surgery.
The majority of these mentions were from stakeholders in
Germany, France, and Italy.

Prolonged survival was the most prevalent clinical endpoint
mentioned across all countries (n = 93/164; 57%), compared with
improved quality of life (n = 20/164; 12%), curing cancer (n = 16/
164; 10%), and remission (n = 16/164; 10%) (Table 6). Among
stakeholders, patients were the most likely to discuss
clinical endpoints.

For many patients, it was clear that prolonged survival was
the treatment driver with little expectation of a cure. In the
United Kingdom, although social media users recognized the
incurable nature of mBC and prolonged survival with treatment,
it was often viewed as a “death sentence”.

Treatment duration was discussed in terms of prolonged
survival, time spent fighting the disease, or the efficacy of
treatment up to relapse or a new metastasis. Discussions
Frontiers in Oncology | www.frontiersin.org 8
surrounding survival are often related to milestones, such as
living beyond a given prognosis. Patients expressed terms such as
“still here” and “still fighting” when conveying their feelings in
relation to such milestones.

Tones of resignation and guarded optimism were commonly
associated with discussion of prolonged survival. Patients
expressed gratitude that they might be able to spend more time
with their loved ones but also feared that cancer would come
back. Sentiments such as feeling tired but fighting for loved ones
were often seen.

Real-World Safety
Treatment being ineffective, side effects, disease progression, and
doctor’s advice were mentioned equally as reasons for treatment
discontinuation (n = 8/41; 20% per category). Several generic
mentions of discontinuing treatment were also encountered, in
which an explanation was not available.

Side effectswere associatedwith all treatment types anddiscussed
in 59 out of 329 conversations (18%). Themost common side effects
referenced included fatigue, aches, sleep disorders, anddeterioration
in blood levels. Strugglingwith side effects ofmedicineswas reported
in 35 out of 219 patients (16%). This was more visible in Germany,
the United Kingdom, Austria, and the Nordics.

Burden of Illness and Quality of Life
Overall, 41% of stakeholder conversations (n = 333/820)
discussed factors associated with quality of life, including
TABLE 4 | Sentiment regarding treatment types.

Sentiment—treatment types Total N/n Positive (%) Negative (%) Neutral (%)

Chemotherapy 116 20% 27% 53%
Surgery 77 13% 9% 78%
Hormonal therapy 76 24% 14% 62%
Targeted therapy 61 34% 15% 51%
Radiation therapy 59 10% 17% 73%
Adjunctive chemotherapy 44 20% 16% 64%
Targeted immunotherapy 24 25% 13% 63%
Immunotherapy/biological 23 39% 4% 57%
May 2022 | Volume 12 | A
High to low prevalence.
TABLE 5 | Treatment feature topics of discussion.

EU total
n = 329

Total (N/
n)

Efficacy
(43%)

Treatment duration
(40%)

Treatment sequence
(35%)

Side effects
(18%)

Frequency and dosage
(17%)

Inefficacy
(15%)

Others
(33%)

UK 58 38% 38% 26% 12% 14% 5% 48%
Spain 39 41% 46% 62% 13% 3% 8% 21%
France 56 64% 55% 39% 25% 21% 21% 16%
Italy 53 62% 40% 32% 2% 4% 19% 49%
Germany 64 28% 13% 25% 31% 31% 27% 13%
Netherlands 30 27% 53% 37% 13% 13% 10% 53%
The
Nordics

17 35% 65% 41% 29% 29% 0% 71%

Switzerland 2 0% 100% 0% 0% 0% 0% 0%
Austria 7 29% 29% 43% 57% 43% 14% 29%
Belgium 3 0% 67% 0% 0% 0% 0% 33%
Portugal 0 NA NA NA NA NA NA NA
rticle
High to low prevalence.

NA, not applicable.
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emotional (n = 200/333; 60%), physical (n = 147/333; 44%),
social (n = 57/333; 17%), and financial factors (n = 30/333; 9%).

Emotional factors were strongly associated with social media
users in most countries, with stakeholders feeling emotionally
drained by their mBC. Many patients linked negative feelings
such as shock, disbelief, and fear to the moment of diagnosis.
Feelings of “despair” and “grief”, as well as anxiety surrounding
the future or the future of loved ones, were also reported.
Fronti
“Today is my 13th wedding anniversary … I thought
we’d be married for decades. Thanks to my #stage4
#BreastCancer I don’t know how much longer we have
together. I’m just hoping that 13 doesn’t [turn] out to
be unlucky.”
The physical impact of mBC was mentioned by 147 out of 333
stakeholders (44%) and was largely associated with treatment
side effects (n = 53/147; 36%), and weakness and fatigue were
prominently mentioned in 28% of discussions (n = 41/147).
Some patients were resigned to the inevitability of treatment side
effects, while others expressed despair. Social media users in
France were more likely to express a stoical attitude towards
pain, stating that it was something that naturally accompanies
cancer and thus needed to be accepted.

Vitamins and supplements were the alternative measures
mentioned most often across countries. However, these were
not taken to replace conventional therapies but to support the
body, boost the immune system, and help the patient to
minimize the symptoms of cancer or treatment side effects.
Physical pain and pain management, including medication,
cannabidiol, and music therapy, were described by 34 out of
147 mentions (23%).

The social impact of mBC included an inability to continue
working or being treated differently in the workplace. Twenty-
four out of 58 discussions (41%) surrounded the effect cancer
had on work, while 36% of discussions (n = 21/58) highlighted
the impact of cancer on a patient’s social life:
“Since I got sick, metastatic breast cancer in the lungs, I
am often not “seen” by people I know. They hesitantly
wave a hand and disappear into a shop.”
ers in Oncology | www.frontiersin.org 9
Many patients underlined the importance of having a normal
and fulfilling life and discussed traveling, enjoying themselves,
and spending time with friends and family. Social media users in
the United Kingdom appeared to particularly struggle with social
restrictions implemented during the COVID-19 pandemic:
“I have stage IV breast cancer I’m shielding. My 80yr
old parents are shielding. I have limited time on this
earth, but I haven’t broken lockdown to see them.”
The financial implications of mBC were cited in 30 out of 333
mentions (9%). Some users described exhausting all of their
personal resources, while others were engaged in seeking funding
for treatments that were not covered by their insurance. When
stakeholders talked about their need for financial support, they
referred not only to medical financial support but also to
economic support needed to cover basic needs, because the
disease left them unable to work and, thus, they ended up in a
precarious financial situation:
“I have stage4 breast cancer…my daughter was sacked
because she needed to take care of me.”
Treatments that required financial support were unspecified
innovative treatments or immunotherapy, although a few cases
were encountered in which patients could not afford the co-
payment for chemotherapy.

Emergence of Key Unmet Needs
The lack of effective treatments (n = 42/219; 19%) and
management of side effects (n = 35/219; 16%) were the two
key unmet needs revealed during content analysis. These themes
were followed by a lack of awareness of providing support or care
(n = 35/219; 16%) and safe access to care during the COVID-19
pandemic (n = 28/219; 13%) (Table 7).

Lack of an effective treatment was the most visible unmet need in
the United Kingdom, France, Germany, the Nordics, Italy,
and Belgium:
“Today I found out that my nana… had cancer return
as stage 4 breast cancer that’s metastasized into her
bones. There’s no cure. 5 year survival rate is 22%.”
TABLE 6 | Clinical endpoints discussed.

Clinical
endpoints

Total N/n Survivability/prolong
survival (%)

Improved quality
of life (%)

Curing or getting rid
of cancer (%)

In remission (%) Morbidity/
mortality (%)

Others (%)

Countries EU 164 57 12 10 10 9 30
UK 22 59 0 18 18 0 41
Spain 17 47 18 12 18 0 6
France 26 73 12 4 23 0 31
Italy 37 81 24 16 5 0 27
Germany 16 13 13 0 6 0 69
Netherlands 25 40 8 0 4 40 28
The Nordics 12 75 0 17 0 8 8
Switzerland 1 100 0 0 0 0 0
Austria 2 0 0 0 0 0 100
Belgium 6 33 0 17 0 50 0
Portugal 0 NA NA NA NA NA NA
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Treatment side effects were reported in the United Kingdom,
Austria, and the Nordic countries and were the most-discussed
unmet need in Germany accounting for half of all conversations
addressing unmet needs (Table 7). Side effects were discussed by
some in terms of being a “necessary evil”; others reported that
they had led to the discontinuation or suspension of treatment.

Stakeholders in the United Kingdom, the Netherlands, Spain,
Italy, and Belgium highlighted a lack of understanding of how to
provide support and care. Some patients reported that people did
not know how to approach them, causing social isolation. Others
presented complaints about their healthcare professionals; this
could be because they distrusted their opinion regarding
treatment or diagnosis, or because they did not feel supported.
A lack of empathy, poor communication, and lack of time for
answering questions were all reported.

Safe access to care during COVID-19 was identified as a
problem in the United Kingdom, Spain, Germany, the Nordic
countries, and the Netherlands. In the Netherlands, the policy-
related hashtag #dorhout (#DryWood) was adopted by younger
social media users to raise injustice between age and COVID-19
policies. In the United Kingdom, discussions regarding
inequalities between primary cancer and secondary cancer care
were a key trend, equating treatment delays with a
death sentence:
Fronti
“My sister in law had her chemotherapy cancelled
before it started for advanced breast cancer. It’s a
death sentence, these deaths should be included in the
final death numbers caused by COVID19.”
DISCUSSION

Overview of Findings
Understanding the lived experience of a disease is an important part
of clinical practice and medicine development. Social media
ers in Oncology | www.frontiersin.org 10
listening studies are therefore important for the training of
healthcare professionals in communication, for the organization
of healthcare that is more focused on the patient and their quality of
life, and even for the design of clinical trials with drugs or strategies
that can incorporate the information collected by this means.

While there are clear advantages of traditional qualitative
techniques, such as interviews, focus groups, or patient surveys,
they may limit the scope of the data collected by focusing on specific
questions. Furthermore, these manual techniques can be costly and
labor-intensive to administer, hindering the collection of large-scale
data sets. Innovative technologies and social networks, such as blogs,
forums, Twitter, and Facebook, represent a new and growing
repository of publicly available, user-generated data that offer
candid, first-hand, real-world accounts of what it is like to live
with a particular disease. Topics of discussion on such platforms
range from treatment, quality of life, disease progression, to unmet
needs (25, 26). Social media listening studies, therefore, represent a
methodology for exploring these large, searchable, and freely
available data repositories.

In this study, social media platforms were used for various
purposes, ranging from advocacy and awareness (which tended
to take place on Twitter) to more in-depth discussions of
therapies and the patient journey (more commonly occurring
on forums). Volume trend analysis demonstrated an increased
volume of mBC-related conversations during notable holidays or
health campaigns. In this study, a peak in social media
discussions was observed in October 2019 and October 2020
during Breast Cancer Awareness month. These findings support
those of Kaleem et al., who found that the search term “breast
cancer” consistently had a peaked interest during October in a
retrospective analysis of Google search trends between 2004 and
2017 (27). The hashtag #IAmThe31 and #BusyLivingWithMets
were seen in relation to raising awareness of mBC, particularly
among stakeholders in the United Kingdom. In this study,
a volume trend was seen in February 2020 when actress
Shannen Doherty announced that she was battling stage 4
TABLE 7 | Key unmet needs.

Key unmet needs EU UK Spain France Italy Germany Netherlands The
Nordics

Switzerland Austria Belgium Portugal

Total N/n 219 89 46 8 11 33 13 10 0 4 3 2
Availability of an effective treatment 19%
Treatment side effects 16%
Lack of awareness on providing support/care 16%
Safe access to care during COVID-19 13%
Need for more research in the area for better
treatment options

10%

Lack of effective screening 9%
Access to good HCPs or treatment 8%
Delays in treatment/HCPs act too slowly 7%
Lack of empathy, support, and
communications from HCP

7%

Lack of trust in HCP 5%
Insurance/financial 5%
Others 12%
May 2022
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breast cancer, supporting existing research into the impact of
celebrities on public health awareness (28).

Approximately 3% of conversations (n = 25/820) discussed
the cause of cancer, including hereditary and genetic factors.
While no reason could be attributed to the low discussion levels
on social media, those mentioning mutations were aware of the
implications with respect to treatment options. The impact of
celebrities on public health awareness has also been shown to
significantly increase genetic testing and mastectomy rates (28–
30). The findings in this study further highlight the need for
clinicians to be mindful of the impact celebrities and the media
have on the delivery and management of cancer-related services.

Social media also appears to be a particularly beneficial forum
for exploring the emotional and psychological impact of living
with mBC, with emotional matters being discussed much more
commonly than the social or financial consequences of cancer.
Stakeholders engaged in candid discussions about their feelings,
speaking of the shock of diagnosis and a sense of grief and
anxiety when thinking about the future. Stakeholders also used
social media to articulate the psychosocial impact of COVID-19
on mBC-related care. They expressed frustration about
treatment delays and discontinuation, as well as social
restrictions because a shift in healthcare priorities moved
towards COVID-19, which had a dramatic effect on healthcare
policies and practices across Europe in the latter quarter of the
analysis period. These findings correlate with a recent evaluation
of the impact of COVID-19 on the organization of oncological
care in 18 European countries; cancellation or delay of surgery
and chemotherapy were reported as the most affected treatment
modalities (44% and 26%, respectively) (26). Earlier cessation of
palliative treatment was observed in 32% of centers surveyed,
and more than half of participating oncologists agreed that
undertreatment was a major concern (n = 70/109; 64%) (31).

Key themes to emerge from this study were as follows: the
lack of effective treatment, the importance of prolonged survival
and quality of life, the debilitating consequences of side effects,
and the social impacts of living with breast cancer. These findings
were not surprising. mBC continues to have a poor prognosis,
with a median survival of 2–4 years and 5-year survival of less
than 25%; the toxicity of chemotherapy is well known by
clinicians and patients alike. Furthermore, our findings reflect
previous qualitative research describing the focus in patients with
mBC shifting from disease eradication to prolonging survival,
alleviating symptoms, relying on mindfulness and spirituality,
contemplating the future, and improving quality of life by
differentiating surviving from living (14, 15).

As oncology research progressively looks to target the process
of metastasis, which is responsible for the majority of treatment
failures, new targeted therapies will gradually emerge and be
incorporated into clinical practice, because the existence of a
target facilitates the process of approval and reimbursement of
new drugs. However, innovative technologies, such as social
media listening, generate huge data sets that are not currently
used in regulatory procedures and drug toxicity monitoring.
These data have the potential to provide a patient voice in the
regulation of new and existing medicines.
Frontiers in Oncology | www.frontiersin.org 11
Strengths and Limitations
All social media posts that met the predefined search strategy
were subjected to automated checks, with an additional layer of
human intelligence to screen for irrelevant material prior to
content analysis. This methodology permitted large amounts of
data to be analyzed quickly and efficiently, allowing
contextualized data to be categorized into insightful and non-
insightful data. Previously cited limitations of social media
listening studies have included the inability to capture human
expression (23). Talkwalker natural language processing software
allowed a sentiment analysis to be performed, determining the
deeper context of social media discussions and categorizing them
into positive, negative, or neutral connotations. The social media
listening approach used in this study, therefore, allowed a large
body of user-generated content across 14 European countries to
be analyzed. It allowed for the lived experience to be explored
through open-ended information gathering.

Retrospective data collection inherently limits the amount of
demographic or clinical information that can be obtained from
the population sample. For example, the stage of disease was not
well characterized, making it difficult to interpret results with
respect to treatment patterns, sequencing, and effectiveness from
the patient perspective. Furthermore, the retrospective analysis
does not allow for specific issues, such as treatment tolerance and
patient–clinician decision-making, to be actively explored or
followed up through probing questions, nor could certain
valuable data points, such as age, be captured. In this study,
retrospective analysis of data from closed forums, such as breast
cancer-specific Facebook groups, was unattainable, meaning a
potentially large data set of mBC-related conversations could add
to the authors’ findings.

It is recognized that mBC is more commonly diagnosed in
patients 50–69 years of age (median 62 years at diagnosis) (32);
however, the incidence trend of mBC in women younger than 40
years is increasing (33). The highest number of conversations was
identified in social media users 31–40 years of age (n = 86; 37%),
which is in line with social media use statistics. It could be speculated
that the views and experiences of this population may not be
indicative of the wider community. However, 59% of
conversations in which age was identifiable were authored by
stakeholders older than 41 years. This correlates with data
published by Sadah et al., who reported that users of health-related
social media platforms, including health forums and drug review
websites, are generally older than users of general-purpose social
forums (34). The experiences of stakeholders with mBC are probably
proportionately represented in this social media listening study.
CONCLUSION

Improvements in the detection and treatment of breast cancer
have had a positive impact on overall survival rates in men and
women with the disease. However, mBC continues to have a
poor prognosis, which can have a significant impact on health-
related quality of life. Social media represents a new dimension to
healthcare, allowing rapid communication and sharing of
May 2022 | Volume 12 | Article 863641
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literature data both between clinicians and patients and between
patients themselves.

As a research tool, social media listening allows for the lived
experience to be explored through open-ended information
gathering. In this study, a lack of effective treatments for mBC,
maintaining the quality of life, the social impacts of breast cancer,
and the debilitating side effects of treatment all emerged as key
themes, providing perspectives and insights into living with or
caring for someone with mBC. Furthermore, volume trend
analysis demonstrated an increased volume of mBC-related
conversations during notable holidays or health campaigns.
Collectively, these findings complement the qualitative
literature on the lived experience of breast cancer.

During our analysis, the impact of the dramatic shift in
healthcare priorities towards COVID-19 on mBC stakeholders
and the effect on healthcare policies and practices across Europe
was evident. Stakeholders expressed frustration about treatment
delays and discontinuation. These findings correlated with
Jerusalem et al., whereby cancellation or delay of surgery and
chemotherapy were reported as the most affected treatment
modalities of the COVID-19 pandemic.

Social media listening studies are therefore important for the
training of healthcare professionals in communication and the
importance of quality of life, the organization of healthcare and
policy, and even for the design of clinical trials. However, the
huge data sets generated by innovative technologies are not
currently used in regulatory procedures and drug toxicity
monitoring. If we are to optimally use the rich data collected
on the lived experience of mBC, social media listening studies
need to be utilized to support the regulation of new and
existing medicines.
Frontiers in Oncology | www.frontiersin.org 12
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