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SUMMARY

The tuberculosis (TB)-related caregiver burden (CB), and particularly the multidrug and extensively

drug-resistant tuberculosis (M/XDR-TB)-related CB, is not rare in caregivers caring for TB patients,
especially when a family member is the caregiver. However, the existing studies on this topic are
insufficient. This study briefly summarized the risk factors for the imposition of a TB-related CB
and reasons why caregivers for patients with M/XDR-TB are more susceptible to a CB. We propose
that special measures should be implemented to alleviate the TB-related CB based on our clinical
experience and insights from China. This may improve the situation of caregivers for TB patients
and ultimately improve the quality of life of TB patients.
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For a long time, tuberculosis (TB) has been regarded
as a global public concern, particularly in low- and
middle-income countries. Drug-resistant TB (DR-TB) is
highlighted because most cases of DR-TB are refractory
and often have a poor clinical outcome. Nonetheless, DR-
TB has never been rigorously defined thus far. According
to a report from the World Health Organization (WHO)
(1), such cases are conventionally classified into
multidrug-resistant TB (MDR-TB) and extensively drug-
resistant TB (XDR-TB). They are sometimes grouped
together as multidrug and extensively drug-resistant
tuberculosis (M/XDR-TB). MDR-TB is a TB infection
that is resistant to the most effective anti-TB drugs (such
as isoniazid and rifampicin), whereas XDR-TB is MDR-
TB plus resistance to fluoroquinolone as well as at least
one second-line injectable agent, such as amikacin,
kanamycin and/or capreomycin (/). According to a later
expert consultation issued by the WHO, the definition of
XDR-TB was updated, and pre-XDR-TB was suggested.
Briefly, pre-XDR-TB is MDR-TB plus resistance to
fluoroquinolone, whereas XDR-TB is MDR-TB plus
resistance to fluoroquinolone and at least one additional
Group A drug (2). Here, we have used the conventional
definition of M/XDR-TB. Cases of M/XDR-TB
are clinically problematic (Figure 1). Patients often
undergo long-term anti-TB treatment that does not have
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satisfactory efficacy; targeted organs deteriorate, TB is a
persistent airborne illness, and there are severe adverse
reactions to long-term repeated therapy. According to the
WHO's 2022 Global Tuberculosis Report, the number of
people newly diagnosed with TB totaled approximately
6.4 million worldwide, 450,000 of whom were
rifampicin-resistant TB (RR-TB). Among the patients
with RR-TB and MDR-TB, only 1/3 underwent regular
treatment during the COVID-19 pandemic, resulting
in up to 1.6 million people dying from TB (3). Among
patients with MDR-TB undergoing regular treatment,
the disease was satisfactory controlled in only 59% (3),
and the remaining patients may develop XDR-TB. The
refractory nature of M/XDR-TB and the long duration
of illness may impose a substantial burden on patients,
their family, medical insurance, and needless to say, their
caregivers.

For those patients with severe illness, caregivers
usually have to play a key role in maintaining the
patients' activities of daily living (ADL), such as
making meals, performing household chores, running
errands, and even assisting them financially (4). The
psychological, physical, and financial burden on
caregivers, referred to as the "caregiver burden (CB)",
has garnered a great deal of attention in the last decade.
The CB is a multidimensional response to perceived
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stress and negative assessments involving objective and
subjective feelings (5). It is reportedly associated with
the financial status, social role, and educational level of
the caregivers, the severity of the patient's disease, and
long-term care (6-9). Most of the previous studies on
the CB mainly focused on non-communicable diseases
such as cancer (7), stroke (9), and Alzheimer's disease
(6). Few studies have investigated the CB of M/XDR-
TB. However, the M/XDR-TB-related CB cannot be
ignored since M/XDR-TB is communicable and often
long in duration. China is the second leading country
suffering from a high burden of M/XDR-TB. Here, we
have briefly summarized our clinical experience and

Figure 1. Images from a typical patient with M/XDR-TB. A
49-year-old man with a 10-year history of XDR-TB. Six months
later, he died from respiratory failure. (A). The general appearance of
the patient. He is suffering from malnutrition, dyscrasia, and chronic
respiratory failure. He has almost lost the ability for self-care and he
depends on a caregiver for his daily activities. (B). Chest CT findings
suggest that the left lung is destroyed (red arrow) and that disseminated
TB is present in the right lung (red ring). (C). Findings from
tracheobronchoscopy. White purulent exudate and phlegm were visible,
even in the bronchus (red circle). CT: computerized tomography; TB:
tuberculosis; XDR-TB: extensively drug-resistant tuberculosis.
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Figure 2. Risk factors for a TB-related caregiver burden.
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insights regarding the M/XDR-TB-related CB. This
information could help to control and prevent the TB-
related CB.

Risks factors for the imposition of a TB-related CB

In general, risk factors for a CB among caregivers
mainly include the physical burden, financial burden,
and psychological and social burden. Examples are
concerns of being infected due to living with patients,
anxiety, depression, social isolation, and a long duration
of caring for the patient (Figure 2) (/0). If these factors
are not properly controlled, they may impose a CB on
caregivers, influence the quality of care, and ultimately
worsen the clinical outcome for TB patients.

i) Physical burden

Patients with M/XDR-TB are commonly suffering from
deterioration of pulmonary function caused by airway
stenosis, destruction of the pulmonary parenchyma,
and other structural damage to the lungs (Figure 1).
The decreased tolerance for activity due to a poor vital
capacity always causes a marked reduction in ADL
and quality of life (QOL) (/7). Accordingly, patients
have to depend more on caregivers for their daily lives.
Stressed patients might make exorbitant demands while
receiving care. Moreover, the stress in patients might be
"transmitted" to caregivers and induce a stressful state
in caregivers. Choi et al. reported that approximately
43-53% of caregivers developed clinically significant
fatigue in the intensive care unit. They had worse
scores in terms of a depression assessment, health risk
behaviors, and sleep quality that were believed to be
caused by the burden of patient care and long-term
hospitalization (/2). In addition, most caregivers for M/
XDR-TB patients are family members who were never
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trained in nursing, let alone nursing in a TB scenario,
instead of professional caregivers. Mollica et al. reported
that approximately 56.6% of caregivers had never been
trained for all of the tasks they were performing (73).
Such a "lack of training" may increase the physical
burden (care by a layman). Moreover, lack of self-
confidence might also contribute to the development of
stress in these untrained caregivers (/3).

i) Financial burden

Costs of medical care might be a factor causing stress.
According to a WHO report, 47% of TB patients and
their families on average have to face TB-related
catastrophic costs in 25 countries (/4). Moreover,
patients with M/XDR-TB have to face much-higher
medical costs and develop stress more easily, which
might be associated with longer hospitalization and
more severe illness (/5). A China-based study found
that patients with M/XDR-TB had a 68.3% longer
duration of therapy and an 87.0% higher hospitalization
rate in comparison to patients with common TB
(16,17). In addition, patients with M/XDR-TB are
more susceptible to income loss and/or unemployment.
In China, approximately 48% of TB patients had an
average out-of-pocket spending of over 300 USD per
month for their M/XDR-TB treatment (/8). All of these
factors worsen the financial situation of patients with
M/XDR-TB, preventing caregivers, and particularly
caregivers who are family members, from receiving full
payment. Conversely, as a family member, the caregiver
commonly has to pay the treatment costs together
with the patient. In addition, unemployment due to
caregiving is not rare. Pucciarelli et al. found that
more than half (46%) of caregivers for stroke patients
experienced at least one change in their employment
due to caregiving (/9). This heavy financial burden
may cause stress both in patients and their caregivers.

iii) Psychological and social factors

Psychological problems in caregivers have been
gradually recognized and garnered attention. Thana et
al. found that anxiety and depression in caregivers were
closely associated with lower caregiver self-esteem,
a higher perceived health burden, and lack of family
support (20). Hu et al. reported that of 117 caregivers,
43.9% had mild depression, 26.5% had moderate
depression, and 27.4% had severe depression (2/). The
psychological problems originate from the following
misgivings: i) Fears of discrimination and public
isolation (22); if) Worrying about unemployment; and iii)
Worrying about been infected. Indeed, caregivers per se
also have a higher risk of TB infection. The prevalence
of a latent TB infection is reported to potentially increase
with prolonged exposure, with an incremental increase
in prevalence of 8.2% per 250 hours of exposure (23).

Although prophylactic treatment has been proved to
be effective in preventing caregivers from developing
active TB, it cannot completely eliminate the risk of
TB developing. This situation differs markedly from
caring for patients with non-communicable diseases
(cancer, Alzheimer's disease, diabetes, stroke, etc.).
Hence, worrying about the risk of infection may further
exacerbate the psychological burden in caregivers for TB
patients.

Solutions: What can we do next?

Other than TB patients per se, the burden on caregivers
for TB patients, and particularly the M/XDR-TB-
related CB, cannot be ignored. Nevertheless, studies
on this topic remain insufficient, so further information
is not available. Other than scientific research,
several measures should be considered to alleviate
the TB-related CB. This may improve the situation of
caregivers for TB patients and ultimately improve the
QOL of TB patients.

i) In terms of the physical burden, professional
training in nursing for family caregivers should be
provided to improve the efficiency of care in order to
reduce the mental and physical exhaustion and enhance
the self-confidence of caregivers for TB patients.

ii) In terms of the financial burden, the government
should pay attention to this population. Measures
should be taken to alleviate the financial burden on TB
patients and their caregivers, such as the establishment
of a special insurance system to assist patients with
refractory M/XDR-TB and their caregivers, reducing
or exempting them from taxes, and providing a special
allowance to them.

iii) In terms of the psychological and social factors,
regular psychological care such as psychological
counseling and therapy are highly recommended to
ameliorate the depression and anxiety in patients and
their caregivers.

The TB-related CB, and the refractory M/XDR-TB-
related CB in particular, should not be ignored especially
in low- and middle-income countries. On the basis of
our clinical experience, we therefore propose that special
attention should be paid to the CB of TB, and particularly
the refractory M/XDR-TB-related CB.
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