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Abstract

Introduction — Brain fog is an experiential phenomenon,
often described by persons with chronic pain. The term
“brain fog” emerged from discussions among persons with
lived experiences (PWLE) and clinicians. Despite several
patient-guided sources describing the profound impact of
this experience, its legitimacy remains debated in the medical
literature.

Methods - To explore the public understanding of this
phenomenon, we performed a concept analysis of text-
based postings on two popular social media platforms.
Results were examined using descriptive content analysis.
Findings — A total of 247 social media posts were identi-
fied. Posts were primarily written by PWLE. Brain fog was
described as a fluctuating experience, with some partici-
pants feeling cloudiness, mental heaviness, or dissociation.
The antecedents of brain fog could be attributed to pain,
cognitive overload, environmental factors, or random occur-
rences. Brain fog could cause cognitive (e.g., thinking and
remembering) and bodily (e.g., exhaustion and emotional
challenges) impacts that affect meaningful participation
and perception of self. Challenges to managing symptoms
included not knowing where to start, misleading information,
or not feeling comfortable discussing brain fog with others.

Conclusion — The results of this study demonstrate the (1)
impacts of brain fog on the well-being and perception of
self in PWLE and (2) importance of bridging a possible
disconnect between clinicians and PWLE of chronic pain.
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1 Introduction

1.1 Overview

“Brain fog” is the term used for an experiential phenom-
enon, emerging from discourses of persons with lived
experience (PWLE) [1] trying to communicate their symp-
toms to others. It is commonly experienced by persons
with chronic pain and is identified by feelings of mental
cloudiness, creating difficulties in thinking, remembering,
and concentrating, impeding participation in daily activities
[2,3]. Despite several patient-guided sources describing the
profound impact of this experience [4-6], its legitimacy
remains debated in the medical literature [2]. To better
understand the public understanding of this phenomenon,
we performed a concept analysis of text-based postings on
Twitter and Facebook.

1.2 Brain fog in chronic pain

Brain fog is described as a significant challenge in the daily
lives of people with chronic pain; however, there is limited
research on how brain fog can be most effectively
managed [2,3,7]. In chronic pain, brain fog can produce
cognitive and emotional impacts, hindering an individual’s
participation in their everyday activities and self-manage-
ment of their health [2,8].

Mechanisms of brain fog are typically attributed to
oxidative stress in conditions like long COVID [9] or hor-
monal imbalances in persons with menopause [7]. One
scoping review stated that brain fog in chronic pain may
be attributed to continuous pain processing, mental health
challenges, and environmental changes (e.g., stress and
lack of sleep) (removed for anonymization) Other studies
have argued that the mechanisms of brain fog may be
attributed to pre-existing conditions and that use of the
term may contribute to potential confusion in under-
standing patient experiences and appropriate approaches
to management [10]. Qualitative research exploring the
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experiences of brain fog and its key features can support in
resolving this lack of clarity and better understanding of
patients’ needs.

Existing qualitative studies exploring brain fog in painful
populations have described brain fog as a general cognitive
slowness, creating challenges with completing daily tasks
(e.g., grocery shopping and word finding [11,12]. Similar find-
ings have been found in qualitative studies of other popula-
tions. Issues with communicating and word finding may also
cause individuals to self-isolate due to embarrassment or not
knowing how to explain their symptoms [8,13], which is par-
ticularly problematic for persons with chronic pain who are
likely to self-isolate [14]. Brain fog may also create strains on
families, with spouses or children having to take on a care-
giver role or bear additional responsibilities [8,13,15]. Addi-
tionally, brain fog is an invisible experience, which is often
highly stigmatized and difficulty for people to understand
[13]. This may make it challenging for people to explain brain
fog to their employers to receive accommodations at work,
which may lead to individuals being overlooked for promo-
tions or completely withdrawing from their employment [16].
The stigma associated with brain fog may also make it harder
for PWLE to confide in their healthcare professionals, out of
fear that they will not be taken seriously [8,13,15]. Individuals
may also feel discouraged and believe that there is nothing
they can do to manage brain fog [15]. Overall, these challenges
can negatively impact how one views themself and poten-
tially discourage efforts for symptom management [13,15].

Currently, there are several patient-driven sources pro-
viding potential management strategies for brain fog [5,6];
however, there are few rigorous studies evaluating the effec-
tiveness of potential management strategies. Some possible
suggestions from the literature include physical activity, anti-
inflammatory diets, or cognitive training [17]. In long COVID,
a multidisciplinary approach, including reducing inflamma-
tion and managing mental health symptoms, may be helpful
[18]. For chronic pain, brain fog may also hinder participation
in strategies to manage pain, as they are typically education-
focused and require substantive concentration [8,19]. Another
stigmatizing aspect of brain fog is produced if PWLE forget to
take their medications or go to appointments [8], which could
be further mis-interpreted as non-compliance. Overall, there
are currently no well-tested interventions for the manage-
ment of brain fog. Ultimately, this may result in people
with brain fog being left on their own to self-educate and
self-manage their symptoms and experiences.

Social media is a powerful tool that people with chronic
pain often leverage to self-educate and manage their pain
[20,21]. PWLE may use social media to seek information from
others to identify management strategies or better understand
their condition [21-23]. This may also include learning how to
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self-advocate [24]. Further, PWLE use social media to share
their personal experiences and maintain social connections
with those with similar experiences [25-28]. Individuals may
be more comfortable utilizing social media to advance or
convey their beliefs about a particular construct in a free
and unconstrained manner or to share opinions and insights
that they would not feel comfortable sharing with a healthcare
provider [20,25,27,28]. Therefore, using social media content as
data allow a unique opportunity for researchers to explore and
critically analyze different phenomena, potentially capturing
beliefs that are not shared in traditional health and/or aca-
demic settings. Raw accounts of lived experience, as may be
found in social media posts, can help researchers develop an
understanding of a phenomenon and identify potential strate-
gies to support with PWLE [22,23].

1.3 Objectives

The overarching objective of this study was to explore how
chronic pain-related brain fog is described in the public
forum of social media. Our specific research question was:
what attributes, antecedents, symptoms, and management
strategies for chronic pain-related brain fog are described
in public discourses on social media?

2 Methods

The full methods have been previously published in our pro-
tocol in PLoS One’s Journal of Digital Health. A summarized
version is provided below. The methods are guided by the
Standards for Reporting Qualitative Research Guideline [29].

2.1 Reflexivity

RD is a joint PhD and occupational therapy student,
focused on researching chronic pain and brain fog in
Veterans. ACA is an undergraduate student, novel to this
area. TP is an occupational therapist and faculty member
with decades of experience in pain research and care.

2.2 Search strategy

Text-based social media posts on Twitter and Facebook
were searched using hashtags and keywords regarding
brain fog and chronic pain (see Appendix A for search
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strategy). An initial search of social media databases was
performed to select relevant key terms and the appropriate
databases. The search was run by the primary researcher
(RD) using a social media account created solely for this
project, with no affiliations to any groups or communities
[30]. All searches were conducted on the week of Sep-
tember 24, 2023. All searched posts were downloaded
into a Microsoft Excel™ spreadsheet for screening.

2.3 Eligibility criteria

The inclusion criteria for this study were identified posts (1)
discussing brain fog in adults with a painful chronic condition
(e.g., chronic pain, chronic musculoskeletal pain), (2) explicitly
referring to chronic pain in the actual posts, profile, and/or
adjacent thread, (3) posted by a public account, and (4)
written in English. Posts were excluded if they were related
to brain fog of a condition other than chronic pain (e.g., long
COVID) or if they focused on children, as the perception of
brain fog may differ in these groups. Commercial posts were
excluded as we were focused on understanding the experi-
ence, rather than advertisements. Next, posts in languages
other than English or those that were image-based were
excluded as we did not have the capacity to meaningfully
analyze them. Sources from closed community support
groups were excluded as these are private spaces [30]. Lastly,
retweets or reposts and duplicated posts were excluded.

2.4 Data generation tool

All posts that met the eligibility criteria were saved into an
Excel sheet to facilitate data generation, stored on a pass-
word-protected device. Data generation was grounded in
the two frameworks: (a) the Internet Specific Ethical
Questions Framework to protect data anonymity [30] and
(b) (removed for anonymization) 2023 model of brain fog
derived from the medical literature to guide extraction.
The form was piloted using the first ten posts, and no
modifications were made. Data extraction was completed
manually by two independent researchers (RD and ACA).

2.5 Data processing and analysis

Data were analyzed using descriptive content analysis
methods to conduct a concept analysis: this was supported
by using the qualitative software Quirkos™ [31]. Representative
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quotes were captured for analysis, but synthetic quotes are
presented in the results to maintain anonymity [30]. Synthetic
quotes were written by the authors by reorganizing sentence
structure, using synonyms, and combining similar quotes [30].

The concept analysis was guided by Foley and Davis’
2017 guide to concept analysis [32], identifying attributes,
antecedents, symptoms, and management strategies.

All changes in the codebook were captured in the audit
trail and were confirmed in discussion among all researchers.
All coding was completed by two independent researchers,
who kept a record of segment memos (RD and ACA).

2.6 Strategies for trustworthiness

Strategies for trustworthiness, recommended by Lincoln
and Guba, were applied throughout this study [33]. Analy-
tical steps were recorded in an audit trail, and peer exam-
ination occurred through discussions with the research
team to promote credibility [33]. In-depth details of the
study procedure are provided for dependability [33].

Ethical statement: We received a waiver of ethics from the
Hamilton Integrated Research Ethics Board, which deter-
mined that data from social media did not require a full
ethics application. To account for data anonymity, we fol-
lowed recommendations from the Internet Specific Ethical
Questions Framework to protect data anonymity [30].

3 Results

3.1 Sample characteristics

After screening, 1,566 results were identified, with 274 posts
included for final extraction; screening is represented in the
PRISMA diagram (Figure 1). Most posts were about unspeci-
fied chronic pain or multiple pain conditions (general chronic
pain n = 229, fibromyalgia n = 99, complex regional pain
syndrome n = 4) and were primarily written by PWLE
(PWLE n = 240, organization n = 32, researcher n = 14, and
clinicians n = 1).

3.1.1 What are the attributes of brain fog?
A total of 147 posts described attributes of brain fog. In

most cases, brain fog was described as a feeling of cloudi-
ness and slowness, like having a permanent buffering



4 —— Ronessa Dass et al.

Searching
1566 posts

Full post screening
1472 posts

Extraction
274 posts

Figure 1: PRISMA diagram.

image in your mind. Next, brain fog was discussed as a
feeling of heaviness, “like trying to get through a field of
melted marshmallows” (synthetic quote). Brain fog was also
described as a dissociative experience: “I feel like an outsider
in my own body” (synthetic quote). A visual depiction of the
three experiences is presented in Figure 2. In all experiences,
brain fog was described to take a toll on one’s mental capacity
and energy, often leading to feelings of frustration and
embarrassment: “my brain isn’t what it used to be- it’s hard
to be around other people” (synthetic quote).

3.1.2 What are the antecedents of brain fog?
Antecedents of brain fog were discussed in 86 posts. The
most described antecedents were painful symptoms and

flare ups: “I think brain fog is a natural part of pain and
its messages with the brain” (synthetic quote). Constant

Cloudiness and slowness

—
—)

Heaviness
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94 duplicates removed

Excluded
25 Commercial posts
144 Video/text images
997 Wrong population
(pediatric or long covid)
32 Brain fog only mentioned
in hashtag

pain signaling was discussed as a distractor, taking away
attention and consuming mental capacity. On a related
note, many individuals attributed the emotional processing
associated with mental health concerns and stress to brain
fog: “my brain fog might be more because of my trauma than
pain, but they are both related” (synthetic quote). One person
suggested that this relationship could occur due to decreased
serotonin levels, creating challenges with learning.
Inflammation or reduced cerebral blood flow due to
increased cytokine release, attributed to being the result of
pain, poor diets, or mental health concerns, was also thought
to affect cognition: “nobody knows how important gut health
is- a lack of vitamins can really affect your body” (synthetic
quote). Brain fog was believed to occur most often in dis-
tracting environments or instances of cognitive overload
(e.g., multitasking). Some factors had conflicting reports about
their influences. For example, some persons stated medica-
tions could worsen the symptoms of brain fog: “the

" o@?j

Dissociation

Figure 2: Illustration of attributes of brain fog. This is a visual representation of the descriptions of brain fog identified in the data. Source: Created by

authors.
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gabapentin fog is real” (synthetic quote), while others
declared that medications could relieve pain to help regain
control over their thinking: “I think so much better without
the pain” (synthetic quote). A lack of sleep was reported to
trigger brain fog, while others believed that adequate sleep
was not sufficient to relieve symptoms. Lastly, 10 individuals
characterized brain fog as a fluctuating experience that could
not be linked to any antecedents: “I don’t know why it starts
or how I can stop it” (synthetic quote).

3.1.3 What are the symptoms of brain fog?

Along with the subjective attributable feelings of experien-
cing brain fog, brain fog was described to impact daily
activities and bodily functions in 153 posts. Many activities
affected by brain fog were attributed to cognition. In des-
cending order, deficits in remembering, word finding,
paying attention, thinking, comprehension, multitasking,
and planning were reported. Brain fog reportedly interacts
with body functions by causing physical exhaustion, diffi-
culties with sleeping, and magnifying emotional challenges
such as anxiety and depression. Cumulatively, the effects of
brain fog were reported to impact one’s participation and
perception of self.

The impacts of brain fog on activities and body func-
tions affected meaningful participation. Brain fog could get
in the way of everyday activities like grocery shopping,
remembering birthdays and gifts, paying bills, playing
games, reading, and virtually any activity requiring atten-
tion, thinking, and remembering: “simple tasks are harder,
I put the milk in the pantry instead of the fridge” (synthetic
quote). Brain fog’s limitations with participation became
particularly problematic when it affected an individual’s
livelihood, health, and overall well-being: I can’t do the
things I was good at anymore and I feel like I'm not con-
tributing to the team (synthetic quote). Individuals noted
that brain fog specifically interfered with their tasks at
work in a variety of ways: (a) restricting their ability to
pay attention in meetings, (b) reducing their capacity to
contribute new ideas and become involved with projects,
and (c) making it more difficult to read materials,
remember their tasks, or adhere to timelines.

I used to be known for my ideas and quality of work. Now, it can
take an entire workday just to get my thoughts in order (synthetic
quote).

Next, the fluctuating nature of brain fog and its effects on
remembering led to issues with symptom management.
Individuals described difficulties with monitoring their
symptoms, remembering to take their medications or go
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to doctors’ appointments, and describing their experiences
to their healthcare workers: “I can’t remember if I took
meds or to bring it up to my doctor” (synthetic quote).
Lastly, brain fog could affect overall well-being by creating
challenges with social engagement and communication.
Individuals described having trouble expressing them-
selves, finding the appropriate words, or paying attention
during conversations. As a result of these challenges, indi-
viduals reported being too nervous, frustrated, or embar-
rassed to initiate or engage in conversations.

I spend most of my time by myself because I'm too scared to talk to
‘normal” people. I never know if my brain will freeze or if I'll be
able to communicate what I want to say (synthetic quote).

The symptoms of brain fog on daily activities, body func-
tion, and participation influence how individuals are per-
ceived by themselves and those in their environment.
Difficulty with cognitive tasks, feelings of anxiety, and
exhaustion hinder engagement with daily tasks. These
tasks may have been previously taken for granted and
can lead to a diminished sense of self.

When I have brain fog, it feels like a part of me is stolen and will
never return. I used to be so smart and now I feel so stupid
(synthetic quote).

One’s perception of self can also be influenced by treat-
ment by others. Individuals described feeling misunder-
stood or having their experiences doubted by those around
them. Reductions in one’s sense of self can hinder social
engagement and make it more challenging to seek out
management strategies.

How am I supposed to explain brain fog to people? No one under-
stand what it is like unless they experience it. They just look at me
and laugh (synthetic quote).

3.1.4 What are the management strategies used by
PWLE or suggested by others?

Strategies to relieve brain fog were described in 43 posts.
Managing physical and mental health was the most
common strategy described to relieve symptoms of brain
fog. Painful symptoms were the most common antecedent
of brain fog, and in direct response, managing pain was
described to reduce brain fog. Pain was managed using
non-pharmacological treatments, such as acupuncture,
pacing, journaling for symptom tracking, and mental
health counselling: “managing my symptoms and taking
time to rest helps me work better” (synthetic quote).
Pharmacological management strategies were
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controversially discussed; both increasing and decreasing
the number and dosage of medications were described to
reduce brain fog: “my meds are the only things that help
me get on with my day” (synthetic quote). In one discourse,
increasing medication (e.g., cannabis and Lyrica) reduced
pain, which reduced brain fog. A contrasting discourse
posited that lowering medication doses decreased the
side effects inherently associated with these medications,
including brain fog. Moreover, general health-promoting
behaviors, including sufficient sleep, regular exercise,
and a well-balanced diet, were described to reduce inflam-
mation and the associated brain fog: “I try to keep my
favorite anti-inflammatory snacks around and keep
moving” (synthetic quote).

The remainder of the management strategies
described were targeted toward increasing participation
and social support. To support cognitive activities, indivi-
duals recommended calendar reminders and journals.
Participation could also be supported by positive coping
strategies, including humor and optimistic outlooks, which
subsided the emotional challenges of brain fog: “sometimes
it’s best to just laugh about it” (synthetic quote). Next,
having reliable persons in their social network who under-
stand the limitations of brain fog was described to reduce
cognitive load and the emotional challenges of brain fog:
“my family loves and accepts me, we have an under-
standing that sometimes my brain just can’t English” (syn-
thetic quote). However, in some instances, caregivers were
reported to become overburdened with cognitive load and
faced their own cognitive challenges: “my son is my
backup brain and that can take a toll on his mental load”
(synthetic quote). Ultimately, managing brain fog appeared
to be dependent on individual factors.

4 Discussion

4.1 Overview

This study examined how brain fog in chronic pain is
described on social media platforms. Brain fog was char-
acterized as a fluctuating experience, with some partici-
pants feeling cloudiness, mental heaviness, or dissociation.
The antecedents of brain fog could be attributed to pain,
cognitive overload, environmental factors, or random
occurrences. Brain fog could reportedly cause cognitive
(e.g., thinking and remembering) and bodily (e.g., exhaus-
tion and emotional challenges) impacts that affected mean-
ingful participation and perception of self. The findings of
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this study also revealed a potential hesitancy among PWLE
to disclose brain fog to employers and healthcare profes-
sionals. Overall, the findings of this study demonstrate the
impacts of brain fog, the need for exploration of mechan-
isms by researchers, and the value of validation from
healthcare professionals.

Social media research can provide an understanding
of how concepts are understood and discussed within a
community. In this study, we saw variation in how brain
fog was experienced, with some individuals noting slow-
ness, heaviness, or dissociation. Differences in descriptions
may be because brain fog is a broad experience that can be
perceived differently across individuals [34,35]. One recent
study exploring how brain fog is described in Reddit posts
stated that brain fog should not be described on its own
and instead accompanied by more specific experiences,
due to its heterogeneous nature [28]. It is also plausible
that these individuals may be experiencing different phe-
nomena but do not know the correct terminology and, so,
utilize “brain fog” as a “catch all” term (removed for anon-
ymization [10]). This might occur as people with brain fog
and chronic pain often experience multiple health comor-
bidities that may have overlapping symptoms with brain
fog (removed for anonymization). As an example, post-
traumatic stress disorder is often associated with dissocia-
tion, which is common among those experiencing brain fog
[3]. Additionally, people with long COVID are likely to
experience mental health comorbidities [36]. As empha-
sized by a review of brain fog across conditions, overuse
or incorrect use of the term “brain fog” may contribute to
miscommunication in literature, hindering a true under-
standing of both brain fog and related conditions [10].
Further, social media postings highlight possible motor
aspects of brain fog, including slowed motor control and
reduced frequency of movement, which, to our knowledge,
is not reflected in the medical literature. Overall, the find-
ings of this study align with the proposed definition by
(removed for anonymization) but highlight variations in
experiences. This is also aligned with a study identifying
that brain fog could be understood using an adapted ver-
sion of the episodic disability framework, which allows
consideration of variation in experiences of social,
internal, and societal factors [29].

The variability in descriptions of experiences of brain
fog also highlights the need for research exploring the
mechanisms and relationships across conditions to guide
management [10,17].

Next, the social media discourses around brain fog
illustrate a disconnect between PWLE and the academic
community. Most discussion on brain fog is centered
around its symptoms and the impacts it has on the lived
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experiences of persons with chronic pain, while manage-
ment strategies are the least discussed. Using a typical
healthcare model, patients tend to look to healthcare
workers and researchers to identify solutions [37]. In this
study, healthcare workers and researchers rarely contrib-
uted to this online discourse. While some individuals
described having support from their healthcare workers,
many expressed discomfort in describing their experience
or feeling like they were not being taken seriously. This is
similar to a study exploring social media use of persons
with endometriosis, a condition that is also poorly under-
stood and overlooked in clinical settings [38]. Alternatively,
the disconnect between PWLE and healthcare profes-
sionals may suggest that individuals were opting to self-
manage their symptoms. Self-management and self-educa-
tion are also quite common in chronic pain and other
chronic conditions; particularly, if individuals do not feel
like there is much else that can be done to support them, or
as a form of autonomy and control over their health
[39,40]. Research explicitly exploring the barriers and facil-
itators to patients disclosing symptoms of and seeking care
for brain fog from healthcare professionals is needed.
Healthcare professionals can use this information to proac-
tively have discussions with their patients to help them feel
heard and supported.

Of note, we located and excluded n = 25 commercial posts.
This volume of posts suggests that some companies may take
advantage of the gap between PWLE and healthcare profes-
sionals by offering strategies that may not be supported by
evidence. This might be particularly problematic for equity-
deserving groups (e.g., individuals from lower socioeconomic
statuses) who (1) are more likely to experience multimorbidity
associated with brain fog and (2) have fewer educational
resources to advocate for their care [37,41]. The potential dis-
connect between PWLE, researchers, and clinicians highlights
an opportunity for researchers and healthcare workers to
take a proactive role in supporting persons with chronic
pain and brain fog. Understanding lived experiences [42]
and the impacts of brain fog on individuals’ well-being and
perception of self can help healthcare workers understand
how to provide meaningful support.

4.2 Limitations

As stated in the introduction, there are limitations to using
social media as a data source. While social media can help
to understand the perspectives of those who may not be
included in traditional research methods, there is no way
to confirm the experiences and characteristics of the
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individuals included in this study [43]. Additionally, cap-
turing key demographic variables related to pain, namely,
race, age, and gender, is difficult to accurately account for
[43]. Next, this study is limited to using only two social media
platforms. Other platforms, such as Reddit, may have fostered
more detailed conversations and produced more insightful
results; however, due to limited resources, we were unable
to analyze all possible social media platforms. Additionally, as
we were not directly asking participants questions, we orga-
nized posts into relevant categories (e.g., symptoms vs man-
agement strategies) based on our understanding; however,
this may differ from the original intention of the authors.
Lastly, social media is constantly updating, and discourses
are constantly evolving as new information is presented
[43]. Finally, the exclusion of non-English posts introduces a
language bias and limits the generalizability of our analysis to
a broader, global population.

4.3 Conclusion and future direction

This study examined the public discourse of brain fog in
persons with chronic pain on social media, highlighting
key attributes, antecedents, symptoms, and management
strategies. These findings have identified an understanding
of how chronic pain-related brain fog is discussed on social
media and areas of exploration for future research. To
facilitate disclosure of the experience by PWLE, healthcare
workers can utilize the described antecedents and attri-
butes to proactively identify brain fog and suggest possible
management strategies. Researchers may use the antece-
dents to systematically explore the hypothesized correlates
and mechanisms of brain fog. Lastly, these findings can be
used to develop educational materials to enable PWLE to
self-advocate in clinical and work settings. These tools can
be mobilized through social media platforms through offi-
cial and reputable accounts to educate PWLE, families or
companions of PWLE, or communities working on addres-
sing this issue. To summarize, exploring the discourse of
brain fog in persons with chronic pain contributes to our
understanding of the phenomenon and highlights the need
to bridge lived experiences with clinical decision-making.
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Appendix
A Search strategy

Twitter
Using the advanced function on Twitter and Facebook,
the following terms will be searched:
January 1, 2016, to December 31, 2019
January 1, 2020, to current
* #Brainfog chronic pain
* Brain fog chronic pain

#Brainfog #chronic pain
Brain fog #chronicpain

Facebook:
#Brainfog chronic pain
Brain fog chronic pain
#Brainfog #chronic pain
Brain fog #chronicpain
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