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ABSTRACT The impact of latent tuberculosis infection (LTBI) on health and wellbeing is not well
understood. This review aims to evaluate the health and wellbeing of individuals with LTBI.

A systematic literature search was performed to assess studies reporting patient-reported outcomes in
LTBI management including health-related quality of life (HRQoL), health utilities, disease burden and
experience of individuals with LTBI. A pooled analysis was performed to estimate the effect of LTBI on
HRQoL.

A total of 4464 studies were screened, of which 13 eligible articles describing nine unique studies were
included for review. The HRQoL of individuals with LTBI and without tuberculosis (TB) infection were
comparable, and better than patients with active TB disease. However, individuals with LTBI reported
poorer mental health compared with individuals without TB infection (mean difference −4.16, 95%
CI −7.45–−0.87; p=0.01). Qualitative studies suggest the presence of fear, anxiety and stigma in
individuals with LTBI.

This review highlights potential psychosocial challenges in individuals with LTBI despite the absence of
clinical symptoms. While their quality of life was marginally affected, this could be evidence to support
LTBI management in preventing TB re-activation and the severe consequences of active TB disease that
affect all domains of HRQoL.

Introduction
Tuberculosis (TB) is one of the top 10 causes of global mortality, with an estimated 1.5 million deaths due
to TB in 2018, globally [1]. TB imposes a negative impact on the physical wellness of affected patients due
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to pulmonary impairment and detrimental clinical symptoms such as fatigue, haemoptysis and significant
weight loss [1–3]. In addition to physical symptoms, patients with TB also experience psychosocial
pressures, such as stress due to the financial burden of treatment and the possibility of being dismissed
from work [4, 5].

As part of the World Health Organization’s (WHO) End TB Strategy, the United Nation High Level
Meeting on TB in 2018 called for efforts to focus on latent tuberculosis infection (LTBI) management as
one of the TB preventive care approaches to control and to reduce the incidence of newly diagnosed active
TB disease resulting from TB re-activation [6, 7]. Since individuals with LTBI are clinically asymptomatic,
diagnosing and treating them for LTBI could be beneficial in preventing TB re-activation [7, 8]. Through
treatment, individuals with LTBI can be protected from the deleterious repercussions of active TB disease
including the disease and socioeconomic burden, potentially preserving their health-related quality of life
(HRQoL).

However, individuals treated for LTBI may still experience marginal effects on their health and wellbeing
because of the treatment side effects as well as the possibility of stigmatisation and discrimination from
society for as a result of an LTBI diagnosis [9–12]. The magnitude of impact on the health outcomes and
psychosocial facet in the life of individuals with LTBI has not been well understood to date. In contrast,
numerous patient-reported outcome (PRO) instruments with different evaluation features have been used
to assess the HRQoL and health utilities of patients with active TB disease [2, 3, 9, 13, 14].

In patient-centred care practice, PRO measures play an important role in capturing patients’ subjective
perceptions of health evidence of treatment response, physical symptoms, psychological challenges, quality
of life and wellbeing. This helps in addressing patients’ unmet needs to improve the quality of care with a
valued outcome in a holistic health service [15, 16]. This review aims: 1) to identify studies that reported
the health and wellbeing of individuals diagnosed with LTBI; 2) to evaluate the impact of LTBI on HRQoL
compared with patients with active TB disease and individual without TB infection; and 3) to assess the
psychometric properties of health outcome instruments. To allow for a more comprehensive
understanding on our proposed objectives and outcomes, this review includes literature from participants
of all age groups.

Methods
This systematic review and meta-analysis was conducted according to the Meta-analysis of Observational
Studies in Epidemiology (MOOSE) guidelines (table S1) [17]. The protocol of this review was registered in
PROSPERO (Registration ID CRD42020148537).

Search strategy
A systematic search was performed in six electronic databases: PubMed, EMBASE, PsycINFO,
CINAHL-Plus, Cochrane Central Register of Controlled Trials (CENTRAL) and ProQuest using a
combination of key words and MeSH terms “(“latent tuberculosis” OR LTBI OR tuberculosis prevent* OR
inactive tuber*) AND (“quality of life” OR “health related quality of life” OR wellbeing OR health status
OR disability OR “health outcome” OR “patient reported outcome” OR “quality adjusted life year” OR
“disability adjusted life year” OR anxiety OR stress OR depression OR mobility OR self-care OR usual
activities OR pain OR discomfort OR physical health OR physical well-being OR physical HRQoL OR
physical functioning OR bodily pain OR general health OR vitality OR social functioning OR social health
OR social well-being OR social HRQoL OR social relationship OR role emotion OR role physical OR
“mental health” OR mental well-being OR mental HRQoL OR stigma OR psychosoc* OR psychological
health OR fatigue OR emotional stress OR environmental health OR education OR employment OR
income OR illness perception OR treatment perception OR morbidity OR mortality)” from inception to
27 July 2020. This was supplemented with manual searches on the International Journal of Tuberculosis
and Lung Disease, CHEST, the European Respiratory Journal and the reference lists of potentially relevant
studies. The full list of databases and search terms used is presented in table S2.

Study eligibility
Studies which evaluated the health and wellbeing in LTBI irrespective of study designs or settings were
assessed in the current review. Studies were included if they fulfilled the following eligibility criteria.
Included studies: (1) examined individuals diagnosed with LTBI who either tested positive for tuberculin
skin test (TST) or interferon-gamma release assay (IGRA) in the absence of clinical symptoms and/or had
TB ruled out with chest radiographs and microbiological assessments; (2) assessed health and/or wellbeing
as a result of LTBI, including the use of PRO measures using either a generic or disease-specific
instrument, stigma scale, subjects’ experiences, generic measure of disease burden and mortality risk; and
3) were published in English. We only included literature published in English due to a lack of resources
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in translation proficiency. We excluded case reports, conference abstracts, review articles, economic
analysis and letters.

Data extraction and methodological quality assessment
Two reviewers (Y.J. Wong and S.W.H. Lee) independently screened the titles and abstracts of the retrieved
articles. Full texts of the identified studies were then reviewed in accordance with the eligible criteria. Any
disagreement was discussed and resolved by discussion between the two reviewers. Data from eligible
studies were extracted and tabulated using a standardised extraction template. Data extracted include study
methods, participants, HRQoL outcome instruments, outcome measurement and relevant remarks (table 1
and table S3). In the event that two studies had reported the same cohort of participants, we extracted the

TABLE 1 Summary of study characteristics and health outcomes instruments

Study design Study location Patients n Recruitment
duration

Instrument/
measurement

Reported
health

outcome

[Ref.]

LTBI TB Without TB
infection

Longitudinal TB clinics, MCI
and JGH,
Canada

105 48 110 June 2008–October
2011 (40 months)

1) SF-36 → SF-6D
utilities
2) SG

HRQoL [19]
Health
utilities [18]

[18, 19]

Prospective
cohort

Broward or Palm
Beach County
Health Dept,
Florida, USA

90 August 2005–July
2007 (24 months)

1) Stigma scale
from EMIC for
Tuberculosis in

Haitian
Populations

Stigma [20]

Cross-sectional TB clinic, MCI,
Canada

35 22 1 September 1999–
30 September 2000

(13 months)

1) VAS
2) SG

3) SF-36
4) EQ-5D

HRQoL [21, 22]

Qualitative TB-OPD,
Karolinska
University
Hospital, Solna,
Sweden

16 December 2017–
June 2018
(7 months)

Interview guide Treatment
experience

[23]

Longitudinal TB clinic, British
Columbia
Centre for
Disease Control,
Canada

102 104 2005–2006
(12 months)

1) SF-36
v2→SF-6D utilities

2) BDI
3) HUI2, HUI3

4) VAS

HRQoL [24]
Health
utilities [25]

[24, 25]

Retrospective TB registries, 20
different sites in
the USA

7 282 3853 1993–31 December
2002 (9 years)

1) Mortality risk Mortality [26]

Retrospective TB clinic, TCPH,
Texas, USA

210 107 7 July 2005–7
November 2006
(16 months)

1) SGRQ HRQoL [27]
QALY [22]

[27, 28]

Cross-sectional Infectious disease
or paediatric
clinics,
Karolinska
University
Hospital,
Sweden

108 19415 September 2017–
June 2018
(10 months)

1) EQ-5D
2) RHS-15

HRQoL [29]

Cross-sectional Dispensary of TB
Kayseri, Turkey

108 196 196 15 September
2003–15

September 2004
(12 months)

1) SF-36
2) BDI

HRQoL [30]

LTBI: latent tuberculosis infection; TB: tuberculosis; MCI: Montreal Chest Institute; JGH: Jewish General Hospital; SF-36: 36-item Short-Form
Health Survey; SF-6D: Short-Form Six-Dimension; SG: standard gamble tasks; HRQoL: health-related quality of life; EMIC: Explanatory Model
Interview Catalogue; VAS: visual analogue scale; EQ-5D: EuroQol-5 dimensions; TB-OPD: Tuberculosis outpatient department; SF-36 v2:
36-item Short-Form Health Survey version 2; BDI: Beck Depression Inventory; HUI2: Health Utilities Index Mark 2; HUI3: Health Utilities Index
Mark 3; TCPH: Tarrant County Public Health; SGRQ: St George’s Respiratory Questionnaire; QALY: quality-adjusted life year; RHS-15: Refugee
Health Screener-15.
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information from the latest published study. To supplement data collection, we also contacted the
corresponding authors of two studies for additional data. Both authors responded but were unable to
provide us with the information required [18, 19, 24, 25].

The methodological quality of the included studies was then assessed independently by two reviewers
using the Newcastle–Ottawa Scale (NOS). Three criteria of the study design were evaluated, which
included the selection of the sample in terms of sample representativeness, comparability between cohorts
and outcomes together with follow-up of the subjects from the studies [31]. Qualitative studies were
evaluated using the Critical Appraisal Skill Programme (CASP) checklist for qualitative research to assess
the study validity, clear statements of findings and the value of research to society [32].

Data analysis
The primary outcome of this review was stratified into mental health and wellbeing, physical health and
wellbeing as well as social health and wellbeing. The secondary outcome of this study was the
psychometric properties of the health outcome instruments. We summarised all data narratively in this
systematic review. Where appropriate, the effects on the health and wellbeing focusing on HRQoL and
health utilities with mean scores available were pooled using DerSimonian and Laird random effects
meta-analysis and presented as mean differences (MD) with their corresponding 95% CIs. Data which
were presented using medians and interquartile ranges were converted to means and standard deviations
according to the study by WAN and colleagues for meta-analyses [33]. Heterogeneity between studies were
assessed using I2 statistics. All statistical analyses were performed using Review Manager 5 (RevMan 5,
version 5.3).

Results
Study characteristics
The search identified a total of 4 464 articles, and a total of 13 articles describing nine unique studies were
included in this review [18–30] (figure 1). These studies were conducted from 1999 to 2020 and enrolled a
total of 32107 participants, comprising 8 056 individuals with LTBI, 4 330 with active TB disease, and 19721
individuals without TB infection (see table 1). The cohort size of studies varied from 16 to 19523
participants, and all participants were reported to be at least 16 years old. Eight studies were conducted in
countries with a low TB burden (three in Canada, three in the United States and two in Sweden) [18–29],
while one study was conducted in Turkey, an intermediate TB burden country [30]. We did not find any
studies from a high TB burden country.

Three studies were cross-sectional in design [21, 22, 29, 30], and one of these included interviews among
their cohort to support the quantitative data obtained from the PRO instrument [29]. Two longitudinal
studies evaluated the impact of treatment on HRQoL of individuals with LTBI [18–25], one was a
prospective cohort study identifying illness-related stigma among individuals with LTBI [20], one
qualitative study exploring the experience of pregnant women with LTBI [23], and two retrospective studies
evaluated the quality-adjusted life years (QALY) and mortality rates of individuals with LTBI [26–28]. The
primary objectives of these studies varied, with four studies comparing the health and wellbeing of
participants treated for LTBI and active TB disease [21, 22, 24–28], while one study compared the health
and wellbeing of individuals treated for LTBI and individuals without TB infection [29]. Two studies
compared the health and wellbeing of individuals treated for LTBI, active TB disease and individuals
without TB infection [18, 19, 30]. One cohort study [33] and one qualitative study [23] focused only on
individuals with LTBI.

Five studies recruited participants from TB clinics [18, 19, 21–25, 27 28], one study recruited participants
from the Infectious Disease or Paediatric Clinic [29], one study recruited participants from County Health
Department [20], one study recruited participants from the primary care practice [30], and one study
analysed data from the state-wide TB records and health authority registries [26].

PRO instruments
There was substantial heterogeneity in the instruments and methods used to assess health and wellbeing of
individuals with LTBI among the included studies (table S3). Some PRO studies used generic measures to
assess quality of life, such as the 36-item Short-Form Health Survey questionnaire (SF-36) and the
EuroQol-5 (EQ-5D) tool [19, 22, 24, 25, 29, 30], while one study used a disease-specific quality of life
measure, the St. George’s Respiratory Questionnaire (SGRQ) [28]. Two studies examined the psychological
wellbeing of their participants, using the Beck Depression Inventory (BDI) [24, 30] and Refugee Health
Screener-15 (RHS-15) tool [29], while one study used the EMIC (Explanatory Model Interview Catalogue)
for Tuberculosis in Haitian Populations questionnaire to develop a stigma scale for capturing
illness-related stigma among individuals with LTBI [20]. The evaluation of psychometric properties of
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HRQoL instruments in individuals with LTBI has not been demonstrated in any study. The reliability and
validity of these HRQoL instruments and health utilities measures have only been tested in patients with
active TB disease (table S4) [18, 19, 21, 22, 25, 30]. As such, the results of HRQoL should be interpreted
with caution as ceiling and floor effects were reported in several questionnaires used [18, 21, 22, 25, 28].
Publication bias and sensitivity analysis were not assessed as there were fewer than five studies available for
the meta-analysis [34].

Study quality
The mean NOS quality score was 6.1 out of 9, indicating an overall fair quality of studies included in the
current review (table S5). All eight studies had good quality in the selection of sample representativeness
and comparability of cohorts. However, nearly all studies had not adequately reported the outcome

4610 records identified through database 

searching

  2451 PubMed

  42 PsycInfo

  1644 EMBASE

  159 CINAHL Plus

  149 ProQuest

  165 Cochrane Central Register of

    Controlled Trials (CENTRAL)

4793 records identified

329 duplicates excluded

4464 records screened by title

380 records screened by abstract

26 full-text articles assessed for 

eligibility

4084 records excluded based 

on titles

354 records excluded based on 

abstracts

9 articles excluded for meta-analysis 

without comparative outcomes for 

pooled analysis

13 full-text articles excluded, with 

reasons:

  4 conference abstracts

  3 with outcomes not focusing on

    LTBI

  2 with study populations not focused

    on individuals with LTBI

  2 not available in English

  1 not having patient-reported

    outcomes

  1 case report (letter)13 studies included in qualitative 

synthesis

4 studies included in quantitative 

synthesis

183 additional records identified through 

other sources (journals)

  27 International Journal of Tuberculosis

    and Lung Disease (IJTLD)

  56 European Respiratory Journal

  100 CHEST Journal

FIGURE 1 Flowchart showing the study selection process for the qualitative and quantitative synthesis. LTBI:
latent tuberculosis infection.
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measures [21, 22, 24–29]. This was because PRO for the quality of life and health utilities were collected
through self-reported methods, which were at risk of recall bias affecting the validity and reliability of the
results [35, 36]. Two studies had recall periods of 1 and 4 weeks respectively as an attempt to reduce the risk
of recall bias [22, 25]. In two studies, there was a high rate of drop out (>20%) [18, 19, 24]. The impact of
missing data was evaluated using multiple imputation in the study by BAUER and colleagues [18, 19], while
the study by MARRA and colleagues omitted the data from participants who were lost to follow-up [24].

The appraisal for the only qualitative study [23] fulfilled nine out of 10 items on the checklist, indicating
that the methodological approaches used in designing, conducting and reporting the study were of high
quality (table S6).

Health and wellbeing
In studies that reported HRQoL measured using the SF-36 questionnaire, the findings were summarised a
mental component summary (MCS) and physical component summary (PCS) scores. These studies
reported that LTBI had limited impact on the overall wellbeing of the diagnosed individuals, with
comparable HRQoL to individuals without TB infection. There was some evidence to suggest that LTBI
had some impact on psychosocial aspects such as stigmatisation and fear, which may have a greater impact
than clinical symptoms especially among those who were not well-informed about LTBI [20, 23, 29, 30].
Pooled analysis of the two studies [18, 25] comparing health utilities between individuals diagnosed with
LTBI and patients with active TB disease showed that individuals with LTBI had better health utilities than
patients with active TB disease at baseline, with a mean difference (MD) of 0.13 (95% CI 0.10 to 0.16;
p<0.001) (figure 2).

Mental health and wellbeing
The SF-36 questionnaire also provided an MCS score summarising scores from the following domains:
vitality (VT), social functioning (SF), role emotional (RE) and mental health (MH). Since the domains
contributing to MCS represent both mental health (RE and MH) and social health (VT, SF) components;
explanation on VT and SF will be explicitly explained in the social health and wellbeing subcategory.

The pooled MCS scores were higher in individuals with LTBI compared with patients with active TB
disease (MD 4.44, 95% CI −0.81 to 9.69, p=0.10) (figure S2). However, the finding was not statistically
significant. Breaking down into the domains of SF-36, individuals with LTBI had higher domain scores for
role emotion (MD 12.10, 95% CI 3.21 to 20.99, p=0.008) (figure S9).

When compared with individuals without TB infection, individuals with LTBI had lower MCS scores (MD
−2.35, 95% CI −5.18 to 0.48, p=0.10) (figure S12), but this was not statistically significant. Breaking down
into the domains of SF-36, the pooled estimate showed that individuals with LTBI had worse domain
scores for the mental health domain compared with the individuals without TB infection (MD −4.16, 95%
CI −7.45 to −0.87, p=0.01) (figure 3).

Moreover, two questionnaires were used to measure depression, including the single question from EQ-5D
as well as the Beck Depression Index (BDI) [22, 24, 29, 30]. In all studies, there was suggestion that
individuals with LTBI suffered from some form of depression, which was comparable to patients having
active TB disease [29, 30]. Interestingly, individuals with LTBI had reported a sense of fear and disbelief
upon the diagnosis of the latent illness, with pregnant women interviewed in a qualitative study, having
worries due to the misperception and a lack of knowledge about LTBI [23]. Individuals treated for LTBI
were worried about TB re-activation, imposing undesirable stress to their life [29]. Additionally, the data
from RHS-15 showed the evidence of mental distress among more than one-third of the immigrants
diagnosed with LTBI [29].

Better utilities in TB Better utilities in LTBI

–0.2

Mean difference

(95% CI)

Study or

subgroup [Ref.] Mean±SD Total Mean±SD Total

Weight 

%

Mean difference

(95% CI)

–0.1

LTBI TB

0.12 (0.07–0.17)
0.14 (0.10–0.18)

0.13 (0.10–0.16)

36.7
63.3

100.0

44
84

128

0.69±0.14
0.68±0.1382

101
78

179

0.81±0.11
0.82±0.0887

BAUER [18]
GUO [25]

Total

Heterogeneity: Tau2=0.00; Chi2=0.45, df=1 (p=0.50); I2=0%
Test for overall effect: Z=9.21 (p<0.00001) 0 0.1 0.2

FIGURE 2 Mean difference (inverse variance method, random-effects model) between SF-6D utility scores for individuals treated for LTBI
compared with patients treated for active TB disease. LTBI: latent tuberculosis infection; SF-6D: Short-Form Six-Dimension; TB: tuberculosis.

https://doi.org/10.1183/16000617.0260-2020 6

TUBERCULOSIS | Y.J. WONG ET AL.

http://err.ersjournals.com/lookup/doi/10.1183/16000617.0260-2020.figures-only#fig-data-supplementary-materials
http://err.ersjournals.com/lookup/doi/10.1183/16000617.0260-2020.figures-only#fig-data-supplementary-materials
http://err.ersjournals.com/lookup/doi/10.1183/16000617.0260-2020.figures-only#fig-data-supplementary-materials
http://err.ersjournals.com/lookup/doi/10.1183/16000617.0260-2020.figures-only#fig-data-supplementary-materials


In a longitudinal study, the MCS score for individuals treated for LTBI was comparable before, during and
after the treatment completion, but the domains of RE and MH deteriorated in the first month of
treatment initiation, and increased as treatment continued. This suggests that individuals with LTBI may
possibly experience mental health issues during treatment initiation [24].

Physical health and wellbeing
The PCS score from the SF-36 questionnaire summarises the scoring from domains including physical
functioning (PF), role physical (RP), bodily pain (BP) and general health (GH).

The pooled PCS scores were higher in individuals with LTBI compared with patients with active TB
disease (MD 4.36, 95% CI 0.29 to 8.42, p=0.04) (figure 4). Individuals with LTBI had higher domain
scores for PF (MD 12.96, 95% CI 8.56 to 17.37, p<0.001) (figure S3) and RP (MD 16.81, 95% CI 6.95 to
26.68, p<0.001) (figure S4).

However, when compared with individuals without TB infection, individuals with LTBI had lower PCS
scores (MD −2.40, 95% CI −7.50 to 2.70, p=0.36) (figure S11), but did not reach statistical significance.
Nevertheless, individuals with LTBI had poorer domain scores for BP (MD −5.35, 95% CI −9.59 to −1.12,
p=0.01) (figure S15).

Since LTBI is an asymptomatic condition, the physical health of individuals with LTBI is preserved.
However, pulmonary impairment was identified in one-fifth of the LTBI cohort, with reduced forced vital
capacity (FVC) and/or forced exhalation volume (FEV1) [28]. The finding from EQ-5D questionnaire
from a study showed that one-quarter of individuals with LTBI experienced pain/discomfort, with three
participants particularly relating the condition to the consumption of medication during treatment [29]. In
addition, approximately 38% of individuals with LTBI from another study also reported incidence of
intolerance to LTBI treatment within the first month of treatment initiation [24].

Social health and wellbeing
In term of the SF domain which also contributes to the MCS scores, individuals with LTBI had higher SF
scores compared with patients with active TB disease (MD: 19.18; 95% CI 5.33 to 33.03; p=0.007) (figure S8).

In a longitudinal study, the domains of VT and SF deteriorated in the first month of treatment initiation,
and increased as treatment continued, indicating potential impact of LTBI treatment initiation on social
health and wellbeing [24]. A qualitative study revealed the reluctance of pregnant women with LTBI in

Better MH in control Better MH in LTBI

Mean difference

(95% CI)

Study or

subgroup [Ref.] Mean±SD Total Mean±SD Total

Weight 

%

Mean difference

(95% CI)

–10 –5

LTBI Control

–2.90 (–7.26–1.46)
–5.83 (–10.85– –0.81)

–4.16 (–7.45– –0.87)

57.0
43.0

100.0

109
196

305

79.5±15.7
58.94±19.53

101
108

209

76.6±16.5
53.11±22.33

BAUER [19]
UNALAN [30]

Total 

Heterogeneity: Tau2=0.00; Chi2=0.75, df=1 (p=0.39); I2=0%
Test for overall effect: Z=2.48 (p=0.01) 0 5 10

FIGURE 3 Mean difference (inverse variance method, random-effects model) between SF-36 mental health (MH) domain scores for individuals
treated for LTBI compared with individuals without TB. LTBI: latent tuberculosis infection; SF-36: 36-item Short-Form Health Survey;
TB: tuberculosis.

Better PCS in TB Better PCS in LTBI

Mean difference

(95% CI)

Study or

subgroup [Ref.] Mean±SD Total Mean±SD Total

Weight 

%

Mean difference

(95% CI)

–10 –5

LTBI TB

0.80 (0.30–1.30)
6.13 (0.11–12.15)
9.90 (6.86–12.94
1.84 (–0.50–4.18)

4.38 (0.29–8.42)

29.5
18.0
25.4
27.0

100.0

33
17
84

196

330

49.5±1.3
49.6±11.96

44.8±12.4416
41.79±196

81
25
78

108

292

50.3±1.1
55.73±5.031
54.7±6.6529
43.63±9.89

BAUER [19]
DION [22]
GUO [25]
UNALAN [30]

Total 
Heterogeneity: Tau2=14.49; Chi2=36.56, df=1 (p<0.00001); I2=92%
Test for overall effect: Z=2.10 (p=0.04) 0 5 10

FIGURE 4 Mean difference (inverse variance method, random-effects model) between SF-36 physical component summary scores for individuals
treated for LTBI compared with patients treated for active TB disease. LTBI: latent tuberculosis infection; PCS: physical component summary;
TB: tuberculosis.
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disclosing their status of diagnosis due to stigma [23]. One study highlighted the issue on stigma among
defaulted participants who experienced distress, close contacts of patients with TB, participants who were not
well-informed about LTBI and participants who were under close surveillance [20]. Moreover, another study
had summarising remarks on the effect of stigma affecting the HRQoL among individuals with LTBI [29].

Discussion
PRO is an important component of public health surveillance and its assessment outcomes are
increasingly being used as an indicator to address broader areas of public policy [15, 16, 37]. This is
particularly important in conditions such as LTBI, where it can be used to obtain medical management
feedback from affected individuals including issues related to treatment side effects, depression, distress or
anxiety which may affect their quality of life and treatment completion rate [15, 16]. This indirectly
determines the burden of preventing TB re-activation and to guide the development of new strategic plans
for future community-based interventions with quality integrated care among individuals with LTBI,
helping towards achieving the WHO End TB Goal by 2035. As the first review focusing primarily on the
health and wellbeing of individuals with LTBI, the findings from this study showed that individuals with
LTBI had comparable HRQoL and health utilities with individuals without TB infection, but better than
patients with active TB disease. The results from our review are in agreement with previous systematic
reviews which indicated that active TB disease reported poorer HRQoL compared with individuals treated
for LTBI [2, 3]. Nevertheless, our understanding of the long-term impact of LTBI is considerably limited.
While there have been several studies which have examined the impact of treatment on individuals with
LTBI, only two studies have examined the changes in HRQoL and health utilities longitudinally over time
in individuals treated for LTBI [18, 24].

Our review identified several areas where research focus can be further improved. In particular, we found
that the mental wellbeing among individuals with LTBI has not been given sufficient attention. Only three
studies had highlighted the mental health issues of depression, anxiety and fear encountered by individuals
with LTBI [23, 29, 30]. Individuals with LTBI in these studies described the insecurities and
misconceptions that LTBI was fatal and contagious attributed to the lack of knowledge and information on
LTBI among communities. The findings were consistent with a previous systematic review which discussed
about the fear and anxiety of having LTBI, deteriorating the mental wellbeing among individuals with
LTBI [3]. In addition, the previous review also highlighted the lack of focus on psychological and social
impact of LTBI among affected individuals, as they were also subjected to similar degrees of anxiety and
fear of having the latent illness as patients having active TB disease [3].

In term of social wellbeing, two studies in this review identified the presence of stigma among individuals
with LTBI that affected their quality of life and interrupted LTBI treatment [20, 29]. A mixed-method
study assessing the knowledge and perception of LTBI reported similar concerns on stigma and a lack of
understanding on LTBI which may affect the acceptance on LTBI treatment plan among Chinese
immigrants in Canada [12]. Furthermore, studies which investigated LTBI treatment barriers also raised
the problems of fear and stigma among migrant participants upon positive screening for TST and IGRA
[10, 38]. With limited studies, the association between LTBI and social wellbeing, in particular stigma, has
not been extensively understood in all levels of communities.

To date, several disease-specific HRQoL instruments have been developed and validated to measure PRO
among patients with active TB disease in local communities, namely Quality of Life Instruments for
Chronic Diseases, Functional Assessment of Chronic Illness Therapy – Tuberculosis and DR-12 score
[3, 13, 38, 39, 40]. Similarly, multiple generic HRQoL tools have been adapted for patients with active TB
disease, including the Duke Health Profile, the WHO Quality of Life-BREF, and the Medical Outcome
Study, but none have been used in individuals with LTBI [3, 13, 41–43]. This review found that only three
tools (SF-36, EQ-5D and SGRQ) have been used to measure HRQoL outcomes in individuals with LTBI
[19, 22, 24, 25, 28–30] and while these have been used in other TB studies, LTBI-specific outcome
measure are lacking.

The SF-36 tool was the most commonly used instrument to measure HRQoL in LTBI [19, 22, 24, 25, 30].
Although it appears to be a valid and reliable tool in active TB disease, this cannot be similarly inferred
for LTBI. As shown in this study, LTBI impacts various domains of a person’s life, including the mental,
social as well as quality of life. However, the current tools available could only capture parts of the health
domains in individuals with LTBI; thus the outcome measures may not be sufficiently sensitive to observe
the actual impact on HRQoL. Since LTBI is asymptomatic and noninfectious without any physical sign of
debility, the possible impact of the latent illness on mental and psychosocial wellbeing may have been
overlooked. Despite individuals with LTBI not being affected by clinical symptoms of active TB disease,
physical wellness could still be an important factor to capture in individuals with LTBI in order to detect
possible episodes of TB re-activation.
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Since HRQoL is still an infrequently explored area in LTBI research, and there is a need for a
LTBI-specific PRO measure which could effectively capture all health aspects in a person with LTBI
including the association of HRQoL with physical health, mental health, stigma and treatment-related
adverse events. Indeed, studies have shown that these self-assessed health status tools can be more
powerful predictors of morbidity and mortality than many other objective measures currently in use, and
would be useful to identify and deliver health care needs through policy improvement [44, 45].

Extensive research will be required to determine the impact of the psychological, emotional and social
determinants of the latent illness among individuals with LTBI particularly in countries with intermediate
and high TB burdens. This is to ensure that sufficient resources are allocated to incorporate psychosocial
support and interventions together with efficient LTBI information dissemination to local communities as
well as continuous training for health care workers to assist individuals with LTBI to safeguarding the
health and wellbeing of individuals with LTBI [46, 47].

The findings from this review further support the evidence of advocating for TB preventive care with early
LTBI diagnosis and treatment to avoid more severe health and wellbeing repercussions, together with the
socioeconomic burden as a consequence of active TB disease [48]. Pulmonary impairment may persist
even after treatment completion and clinical recovery with the risk of post-tuberculosis chronic illness and
respiratory disease [28, 48]. Hence, concerted efforts will be required to encourage high-risk communities
to screen for TB. Early detection and treatment for individuals with LTBI would be beneficial in
preventing detrimental consequences of active TB disease. This will need to go hand-in-hand with some
form of social protection mechanisms to ensure that individuals with LTBI do not undergo financial
hardships while being on treatment.

In this review, we found limited studies on health and wellbeing among individuals with LTBI, and no
studies from high TB burden countries. Since LTBI is asymptomatic, the importance of health and
wellbeing in individuals with LTBI may not be acknowledged, particularly in countries with a high TB
burden where the principal focus is to tackle active TB disease. Potential research on health and wellbeing
among individuals with LTBI would be useful where cost-utility analysis can be conducted using health
utilities data, providing evidence for policy decisions for the implementation of LTBI management in low-
and middle-income countries (LMICs). Moreover, psychosocial barriers among individuals with LTBI
could be identified and overcome to achieve the desired health outcomes in LTBI management in addition
to the effort to eliminate TB in accordance with WHO’s End TB Strategy as well as achieving Sustainable
Development Goal (SDG) 3.3.2 [8]. This highlights the importance of health education and promotion in
LTBI management, to improve the health outcomes of patients with TB. Future studies should also
incorporate social values as part of the holistic medical service, as we strive towards the status of countries
with low TB burdens by 2035 [8, 49].

Nevertheless, this review has several limitations. Firstly, there was substantial heterogeneity in the included
studies, in terms of design and aims. The psychometric properties of the instruments used for measuring
HRQoL in LTBI have not been extensively examined. Ceiling and floor effects were reported in eight of
the tools used [18, 21, 22, 25, 28], suggesting that the results should be interpreted with caution as these
tools appear to be unable to measure differences in HRQoL between individuals with LTBI and individuals
without TB infection. This may also help explain the lack of difference in HRQoL observed in the
identified studies, despite results from the qualitative studies which had reported otherwise. Finally, our
review only included published research, and thus we may have missed some relevant studies. Nonetheless,
we believe that this is minimal given our broad inclusion criteria, with searches in six databases
supplemented with a search of grey literature to account for publication bias.

Conclusion
The review suggests that while the HRQoL of individuals with LTBI was minimally affected, these
individuals experienced some form of mental health impairment, especially anxiety and fear. In such
circumstances, as HRQoL addresses broader scopes of health beyond the direct measures of disease
outcome; it could be a more sensitive approach to reflect the existence of additional wellbeing challenges
in LTBI management. The recognition of potential psychological and social barriers as well as the effect of
stigma in LTBI management is beneficial in guiding policy improvements for better quality of care for
patients with LTBI. This will help reduce the global TB burden, and move towards achieving WHO’s End
TB Strategy target and the United Nations’ 2030 SDGs.
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