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SUMMARY

BACKGROUND: TB and aspects of its treatment are
known to impair health-related quality of life, but data
are lacking on how pulmonary TB is experienced from
the standpoint of affected individuals.

METHODS: We conducted a review of published litera-
ture and online content with the goal of conceptualising
the personal experience of TB. Using social media sources
drawn from the years 2020-2022, concepts from the
literature review were updated with the perspectives of
people with TB and caregivers from multiple countries
across different World Bank income categories.
RESULTS: The literature review identified 110 published
articles and 91 stories of people with TB, enabling the gen-
eration of a conceptual model representing symptoms, disease

impacts, and diagnostic and treatment challenges. Concepts
of interest varied by country income level. The social media
analysis captured 657 posts across 15 countries; the impacts
described included physical (48%), emotional (28%), eco-
nomic (18%), social (13%), caregiver (10%), and cultural
(3%) impacts. Diagnosis was frequently associated with de-
lays, access challenges, and confusion with COVID-19.
CONCLUSION: People affected by TB worldwide report
impacts on multiple life dimensions, but the types of
impact vary by geography, income, and culture. Addi-
tional research sensitive to local experience is needed.
KEY WORDS: tuberculosis; quality of life; disease im-
pact; linguistic analysis; social media; social determinants

of health

Active TB disease constitutes a major global health
burden, with the most recent WHO TB Global Report
indicating that in 2023, 10.8 million individuals be-
came ill with TB and 1.25 million died from the dis-
ease.! The most important treatment goals in active TB
are preventing fatality and breaking the transmission
chain. However, affected people also experience po-
tentially severe reductions in health-related quality of
life resulting from symptoms (e.g., cough, fever, and
fatigue), psychological distress, impairment in daily
activities, and the difficulties and economic costs of
treatment.” Stigmatisation in the community and
discrimination pose additional challenges to affected
individuals.! Furthermore, newer treatment regimens
for drug-resistant types of TB are effective yet asso-
ciated with toxicity and adverse effects.® Even after
treatment, people may manifest post-TB sequelae that
arise from the disease itself or its treatment, including
chronic respiratory impairment, neurologic disorders,
or drug-induced liver injury.* Many of the hardships
associated with TB are not limited to people with
active disease, given that those diagnosed with latent
TB may feel anxiety about developing active disease or
potentially have to start antimicrobial therapy to
eliminate the infection or decrease the risk of devel-
oping active disease.”™’

Despite the implications of TB for health-related
quality of life, data on the experience of having TB

and the use of validated, disease-specific assessment
instruments for such research are lacking.>* Accord-
ing to global agencies, understanding the experience
of TB is critical to the goal of ending the epi-
demic.®? Awareness of the challenges faced by
people with TB and their families is needed to in-
form health policy, embed the needs of affected
individuals in the development of new treatments
(for example, in clinical trial design), and promote
adherence to therapy.”™'? Methodological litera-
ture on outcomes research recognises the impor-
tance of conducting qualitative investigation early
in drug development to ensure that the voices of
people affected by TB shape the conceptual model
and terminology used.'*'* National and interna-
tional agencies have issued guidance on incorpo-
rating these perspectives into the evaluation of new
treatments.’> 7

The purpose of this study was to conceptualise
the experience of people with TB in order to fa-
cilitate the inclusion of assessment measures that
are relevant to the concerns of affected persons in
future TB clinical trials. Since TB and its treatment
are experienced differently worldwide, the study
drew from multiple sources, including published
literature and online testimony, to capture voices
from across a broad array of global geographies and
income levels.
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METHODS

Literature review

A PubMed search was conducted for qualitative data
on the experience of having TB as published within a
10-year period (2012-2022). Terms searched at the
title/abstract level were: tuberculosis; mono-resistance
TB; poly-resistant TB; rifampicin resistance TB;
multidrug resistant TB; extensively drug resistant TB;
drug resistant TB; drug susceptible TB AND quali-
tative; interview; focus group; conceptual model;
conceptual framework. Articles were selected in a two-
stage process in which the title and abstract were
screened first and the full-text article was screened
second. At each stage, articles were excluded in the
following order: 1) sample did not include people with
a current or previous TB diagnosis; 2) sample did not
include pulmonary TB (exclude if extra-pulmonary
TB); 3) not qualitative research reporting results
qualitatively; 4) articles clearly out of scope and not
reporting data on the experiences of people with a past
or current diagnosis of TB; 5) systematic reviews or
meta-analyses; and 6) not available in English.

The search for published articles was supplemented
with a review of websites from medical associations
and from community advocacy organisations for
people affected by TB, to obtain additional data on the
experience of having TB. Eligible content consisted of
stories or blogs reported from the perspective of a
person with pulmonary TB, with information on
symptoms, impacts, and/or experiences of diagnosis
and treatment (see Supplementary Data for more
detail on the search strategy).

Social media linguistic analysis

To obtain the most current data, reflective of the TB
experience after the outbreak of the COVID-19 pan-
demic, we searched social media sources across multiple
world regions. Online conversations from over
200 million sources on the Internet were searched for
the period from 1 January 2020, through 30 November
2022, including blogs, forums, social networks, and
other sources of public online conversation. Content in
English, German, Spanish, French, Italian, and Portu-
guese was captured, with posts manually coded by
analysts fluent in that language and experienced in
analysing medical conversations in that language. Eli-
gible posts were limited to those that discussed a per-
sonal experience with one of the following: TB
symptoms, impact of having TB, difficulties associated
with TB treatment, and/or coping mechanisms. Post
authors could be people with TB, caregivers, or clini-
cians (see Supplementary Data for more detail).

Data evaluation

Results of the literature review were collated and
synthesised to conceptualise the personal experience of
active pulmonary TB. Using data obtained from

published articles and the web-based stories of people
affected by TB, we compared symptoms and impacts
across World Bank country classifications by 2022-
2023 income level. The classifications were based on
gross national income per capita of the previous year in
US dollars: low (<$1,085), lower-middle ($1,086-
$4,255), upper-middle ($4,256-$13,205), and high
(>$13,205). Differences in available resources and
health care systems might be expected to affect
symptoms experienced and impacts of having TB. The
resulting conceptual model was qualitatively compared
to data obtained from the social media linguistic
analysis to determine whether each methodology
identified similar concepts. Additionally, data from the
social media linguistic analysis were stratified by a
combination of World Bank national income classifi-
cation and geography to obtain insights differentiated
by income and region. The group of countries of interest
for the social media analysis were lower-middle income,
upper-middle income, and high-income countries. In the
high-income category, the United States was analysed
separately from the European Union + United Kingdom
due to differences in data access permissions and a
larger number of posts in the United States discussing
latent TB. The conceptual model development process is
described in more detail in the Supplementary Data.

Ethical statement

Ethics approval was not sought for this research, given
that all of the data were obtained from publicly
available sources.

RESULTS

Literature review

The literature review identified 110 published articles
and 91 web-based stories or blogs on the experience of
having TB (Supplementary Data Figure S1). The
content was sourced from 48 countries (Supplemen-
tary Data Figure S2) across four categories of World
Bank national per capita income classification
(Table 1). Among the published articles, the distri-
bution of publication dates was 2012-2014, 19%;
2015-2017, 24%;2018-2020, 29%; and 2021-2022,
20%. The primary objective of the published articles
was determined to be: describing TB symptoms (24 %),
TB life impacts (15%), TB diagnosis (8%), or TB
treatment (53%). In 68% of published articles,
comorbidities were not reported, whereas in 32%,
comorbidities were mentioned, including HIV (22%),
diabetes (7%), substance abuse (8 %), and other (6%).
Most of the articles reported on adults only (83%) and
included both female and male participants (76%).
The web-based stories/blogs were obtained from
seven websites. The greatest number were obtained
from an international, collaborative blogging project
by people on treatment for multidrug-resistant TB
that was featured on the Doctors Without Borders
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Table 1. Distribution by national income level of published articles and web-based patient stories/blogs included in the literature
review.

Low Lower-middle Upper-middle High
National per capita income level® (US dollars) (<$1,085) ($1,086-$4,255) ($4,256-$13,205) (>$13,205)
Published articles (n = 110)® 14 46 44 10
Web-based patient stories/blogs (n = 91) 8 23 28 32

Aworld Bank 2022-2023 income classification based on gross national income per capita of the previous year. BTwo articles listed >1 country; hence, the total

number is greater than 110.

website (7 = 46 blogs) and from personal stories by
people with TB on the website for the US Centers for
Disease Control and Prevention (z = 20 stories). The
other sources were the websites for TB Alert, an in-
ternational advocacy group for people with TB (z = 6
stories/blogs); TB Alliance, a not-for-profit alliance for
developing TB treatments (7 = 3); TB Europe Coalition,
an advocacy network of civil society organisations (7 =
6); The Truth About TB, an information service hosted
by TB Alert (n = 6); and the World Health Organi-
zation (n = 4). All of the content was available in
English per the search criteria, including one personal
story that had been translated from Somali. The stories/
blogs were from people in Armenia, Central African
Republic, Eswatini, Ethiopia, Georgia, India, Iraq,
Libya, Mexico, Moldova, Myanmar, Namibia, Neth-
erlands, Papua New Guinea, Philippines, Romania,
Russia, Somalia, South Africa, Sudan, Tajikistan,
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Ukraine, United Kingdom, United States, Uzbekistan,
Vietnam, Zambia, and Zimbabwe.

Aspects of the personal TB experience from the
literature review (published articles and web-based
stories) were collated to develop a conceptual model
that was broadly representative of the hardships of
disease (symptoms, impacts) and difficulties associated
with TB management (diagnosis, treatment). Re-
garding disease hardships, people with TB described a
wide range of respiratory and non-respiratory symp-
toms and TB impacts across national income levels
(Figure 1). Coughing and fever were reported at all
income levels. Emotions of suicidal ideation and
anxiety were reported in the lower-middle, upper-
middle, and high-income groups but not the low-
income group. Feelings of stigmatisation, isolation,
and anger were present at all income levels, as were
fears of professional impact (e.g., loss of employment
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or educational opportunity) or environmental fallout
(e.g., eviction from housing).

In the analysis of TB management, diagnostic de-
lays, treatment delays, and challenges associated with
treatment were reported across different national in-
come categories (Figure 2). However, these experi-
ences were also influenced by cultural factors, belief
systems, and challenges related to health care access. A
simplified version of the conceptual model is shown in
Figure 3.

Social media linguistic analysis

Of 4.9 million public social media posts identified
from TB discussions globally, 1.4 million originated
from the regions of interest and were posted in the
languages captured. From this pool, a total of
657 posts met eligibility criteria for inclusion, that is,
were posted by people with TB, caregivers, or clini-
cians and discussed TB symptoms, impacts, difficulties
of treatment, and/or coping mechanisms. The area of
origin for the 657 posts was a high-income country for
377 posts (United States, 213; European Union
[France, Germany, Spain, Italy]/United Kingdom,
164), an upper-middle income country for 92 posts
(South Africa, Brazil, Peru, Thailand), and a lower-
middle income country for 188 posts (India, Nigeria,
Pakistan, Philippines, Indonesia). The author was a
person with TB for 72% of posts and a caregiver for
28% of posts (no clinician posts met the inclusion
criteria). Among posts identifying the approximate age
of the person with TB (397/657), 84% identified them
as an adult at the time of TB diagnosis and/or treat-
ment. The analysed posts discussed TB symptoms
(1471657; 22%), impacts (454/657; 69%), treatment
(169/657;26%), or coping (73/657; 11%) — more than
one topic per post was possible. The impact of TB was
the most common topic across posts in all regions:
United States (75%), European Union/United Kingdom

national income per capita of the previous year.

Experience of TB diagnosis and treatment by national income level in the literature review.

(66%), upper-middle income countries (54%), and
lower-middle income countries (72%). Approximately
half of all posts mentioned a type of TB; within this
group (324/657), the type was latent TB in 40%, active
TB in 41%, pulmonary in 14%, extra-pulmonary in
22%, and multidrug-resistant in 4%.

The hardships of TB described in social media were
consistent with the conceptual model from the liter-
ature review. Coughing was the most common
symptom reported across regions/income levels
(25%), followed by organ damage/abnormalities
(18%; most commonly lung issues such as collapsed
lung, reduced lung capacity, or scarring), fever/sweats
(11%), and shortness of breath (11%) — see Supple-
mentary Data Figure S3. Other symptoms raised in-
cluded weight loss (10%), aches and pains (9%),
coughing up fluid (5%), and fluid build-up (5%). A
few symptoms reported in the social media linguistic
analysis (e.g., women’s health issues and skin abnor-
malities) were not observed in the literature-based
analysis. An absence of symptoms was reported
more frequently in posts from the United States (24 %)
versus other regions (3%). Among the 454 mentions of
impact, physical (48%), emotional (28%), economic
(18%), social (13%), caregiver (10%), and cultural
(3%) impacts were identified. The frequency of
physical impacts mentioned in the social media
analysis did not vary by region/income level, while
differences were evident in the frequency of social and
emotional impacts. Economic impacts were most
commonly reported at lower national income levels.

Posts on TB management showed that certain
themes, such as diagnostic and treatment delays and
difficulties associated with treatment, were common
across different income categories. A new theme that
emerged from the social media linguistic analysis
versus the literature review was that the similarity of
TB and COVID-19 symptoms led people with TB to
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believe they had COVID-19, thereby delaying the TB
diagnosis, as stated in posts from the United States,
European Union/United Kingdom, and upper-middle
income countries. The frequencies with which other
concerns were mentioned, however, varied by national
income level, including hospitalisation, medication
adherence, medication side effects, and barriers to
accessing medical care (Supplementary Data Figure
S4). Quotes from people with TB and caregivers that

are illustrative of such experiences are shown in
Table 2.

DISCUSSION

In addition to posing a possibly life-threatening risk,
TB can place severe stresses on affected individuals in
everyday life through symptoms, emotional and social
impacts, activity limitations, the difficulties associated
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with treatment, and potentially long-term sequelae.
Studies have explored the experience of TB in single
geographic locations, many using interview and focus
group methodology in relatively small study pop-
ulations (n < 50 participants).'®=° The focus of such
research is typically understanding barriers to medical
care for individuals with TB in the local context. Our
research was designed to capture published data and
reports from people with TB and caregivers across a
wide spectrum of geographies, cultures/languages, and
economic development levels, with the goal of de-
veloping a conceptual model of the personal experi-
ence of TB that can be applied to different global
populations.

We found that TB is associated with a variety of
symptoms and life impacts (e.g., physical, social/
interpersonal, and psychological) across global
populations. However, there are differences by
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Table 2. Commonly reported themes on TB impact and management in social media posts by national income level.

Themes

Representative quotes (country)

TB impact
USA: People with latent TB expressed fear about
developing active TB infection. People with TB also
felt increased vulnerability to COVID-19.

EU/UK: People with TB expressed anxiety about
vulnerability to COVID-19.

UMI: Fear of contracting COVID-19 was the most
common impact and led people with TB to
self-isolate to reduce their chances of infection.

LMI: The financial burden of treating TB was the
paramount impact. People with TB and caregivers
sought financial support online from their social
circle, advocacy groups, and strangers.

TB Management
USA: People with TB frequently mentioned specific side
effects from TB medications.

EU/UK: Posts from the EU/UK were more likely than US
posts to mention hospitalisation and/or surgery. To a
lesser extent than US posts, UK/EU posts also
discussed treatment side effects.

UMI: Hospitalisation was the most-mentioned
treatment topic, particularly in Brazil.

LMI: Hospitalisation and surgery were mentioned often
among people with TB in the lower-middle income
region. Financial and non-financial barriers to
medical care were common themes.

It turns out all | had was latent TB; my lungs were clear. To keep my
latent TB in check, though, they suggested an antibiotic, which was
intense but worth it. (US)

I have latent TB. Looks like a life of chest X-rays and QuantiFERON-TB
Gold tests because a tuberculin skin test won’t work. (US)

My mother had TB when she was a child and her lungs have been
permanently damaged. It could be very dangerous if she’s infected
with COVID-19. (Germany)

Before the pandemic, | was diagnosed with tuberculosis. | am
immunocompromised and haven't left my house because | am too
scared. (South Africa)

I am the provider of my family, but | am struggling with debt after
needing an unexpected medical procedure to remove an intestinal
cyst. (Philippines)

I shared my experiences last night with what someone called ‘brain fog’
on the tuberculosis medication. Just this morning, | made my coffee
with hot water... no coffee. With the full coffee set-up | have going,
this mistake would have had me immediately calling a neurologist
under other circumstances. (US)

These TB drugs are just plain awful. The nausea, exhaustion, dizziness,
headaches ... it's the worst. (US)

My mother has been in the isolation ward at the hospital for 4 weeks
now. She was infected with tuberculosis at work (she works with
many refugee children). (Germany)

When | had lymph node tuberculosis in 2017, | had excruciating night
sweats and neon orange pee from the medications. (France)

| was taken to a hospital specializing in lung diseases, where | was
diagnosed with TB. | was never a smoker or drinker, but | contracted
TB because | have bronchiectasis since | was born. (Brazil)

In January, | had Thoracic Spinal Fusion surgery to treat Bone
Tuberculosis. | was operated on the T1-T7 region of the spine. (India)

COVID-19 = coronavirus disease of 2019; EU = European Union; LMI = lower-middle income; TST = tuberculin skin test; UMI = upper-middle income.

national income level in how psychological and social
impacts are experienced. For example, mentions of
anxiety and suicidal ideation were found in the litera-
ture review for lower-middle, upper-middle, and high-
income nations but not low-income nations. Cultural
factors also may shape the experience of TB manage-
ment, with some affected individuals fearing that di-
agnosis will result in stigmatisation or expressing
hopelessness about treatment efficacy. Misconceptions
about TB transmission were more frequent at lower
national income levels.

People with TB and caregivers across all income
levels reported delays in TB diagnosis and treatment.
They also frequently raised adverse effects of treat-
ment as a concern. For those from lower-income na-
tions, financial and other obstacles to medical access
were the chief concern.

The findings of the linguistic analysis of social media
were largely consistent with those of the literature
review. A few additional symptoms were mentioned in
social media, and the impact of the COVID-19 pan-
demic was a new finding. Across national income
levels, people with TB posted about the similarity of
TB and COVID-19 symptoms as an obstacle to di-
agnosis and treatment.

There were limitations to our approach. The mea-
surement and interpretation of concepts is limited by
potential biases based on culture, socio-economics, and
language selectivity (predominantly English). For ex-
ample, although our research did not find mentions of
anxiety and suicidal ideation in low-income countries,
this may have been because of a lesser chance of being
assessed for psychological comorbidities. Online sources
may be prone to self-selection bias, given that people are
often more likely to report negative experiences. Rela-
tively few of the published articles and patient stories/
blogs originated in low-income countries. The repre-
sentativeness of the social media linguistic analysis is
constrained by the digital access and literacy of people
with TB and caregivers, and the conclusions rely on
unverified diagnosis and treatment status. Further, the
literature review data are relatively dated, and unlike the
social media analysis, did not account for contemporary
challenges posed by COVID-19.

CONCLUSION

The conceptual model developed here can inform
future research on the impacts of TB and its treat-
ment on the individual. The results indicate the
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broad array of symptoms that must be considered
and the multiplicity of the life dimensions affected,
as well as how geography, culture, and income or
socio-economic status can shape the experience of
people with TB. Lack of specific and globally ac-
cepted indicators is a challenge for monitoring
people’s experience and hence responding to their
needs and addressing challenges. International
guidance documents with input from TB commu-
nities are needed. Guidelines on the development of
patient-reported outcomes assessment instruments
indicate the importance of identifying concepts
important to affected individuals early in the de-
velopment process.'® Within this context, our data
will enable the development of assessment instru-
ments appropriate to capture the personal experi-
ence of TB in clinical trials that span different world
populations.
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