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Objective To identify literature on health literacy levels and examine its association with tuberculosis treatment adherence and treatment
outcomes.

Methods Two authors independently searched Pubmed®, Embase, CINAHL, PsycINFO, Scopus, LILACS, Global Health Medicus and
ScienceDirect for articles reporting on health literacy levels and tuberculosis that were published between January 2000 and September 2023.
We defined limited health literacy as a person's inability to understand, process, and make decisions from information obtained concerning
their own health. Methodological quality and the risk of bias was assessed using the JBI critical appraisal tools. We used a random effects
model to assess the pooled proportion of limited health literacy, the association between health literacy and treatment adherence, and
the relationship between health literacy and tuberculosis-related knowledge.

Findings Among 5813 records reviewed, 22 studies met the inclusion criteria. The meta-analysis revealed that 51.2% (95% confidence
interval, Cl: 48.0-54.3) of tuberculosis patients exhibit limited health literacy. Based on four studies, patients with lower health literacy
levels were less likely to adhere to tuberculosis treatment regimens (pooled odds ratio: 1.95; 95% Cl: 1.37-2.78). Three studies showed a
significant relationship between low health literacy and inadequate knowledge about tuberculosis (pooled correlation coefficient: 0.79;
95% Cl: 0.32-0.94).

Conclusion Health literacy is associated with tuberculosis treatment adherence and care quality. Lower health literacy might hamper
patients' ability to follow treatment protocols. Improving health literacy is crucial for enhancing treatment outcomes and is a key strategy
in the fight against tuberculosis.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Health literacy is the ability to apply various skills - like read-
ing, counting and problem-solving - to obtain, understand
and use health-related information. Such knowledge and skills
support informed decision-making, facilitate greater health-
care engagement, help navigating health-care systems, reduce
health disparities and contribute to lower health-care costs.’
While enhanced health literacy is associated with reduced risk
behaviours for chronic diseases, improved self-reported health
and fewer hospitalizations,” low health literacy is linked to poor
treatment adherence, worse health outcomes and increased
health-care costs for both individuals and the health system.>*
Hence, health literacy is a key determinant of a person's health
and well-being and has emerged as an important aspect of
the successful management and prevention of diseases such
as tuberculosis.™*

Tuberculosis treatment requires daily intake of medication
for 4-6 months, and interruption to this schedule can lead to
drug resistant tuberculosis, presenting a complex long-term
challenge to patients and the health system.” While the directly
observed treatment short course therapy has cured millions
of tuberculosis patients since the late 1990s,” the impact on
lowering tuberculosis incidence and transmission has not been
as great as anticipated.® Successfully managing tuberculosis
requires clear communication with health-care providers

and the cultivation of robust self-care skills;> and misunder-
standings about tuberculosis diagnoses, treatment plans and
self-care instructions can lead to treatment nonadherence.*’
Therefore, accessibility and use of health-care information are
determinants of a tuberculosis patient’s response to care and
subsequent treatment outcomes.”'” Patients need to access and
accurately interpret health-care information; understand refer-
ral reasons; implement prevention and care plans; remember
drug labels and medication dosages accurately; acknowledge
the importance of follow-up appointments and nutrition;
and recognize the potential consequences of not adhering to
treatment.’

Social determinants of health, such as living standards
and education, also play a critical role in the onset and wors-
ening of tuberculosis.”’ Health literacy is one hypothesized
mechanism through which level of education affects health
outcomes among tuberculosis patients.'" Health literacy is a
critical component of the social infrastructure (access, use, eq-
uity and empowerment) affecting tuberculosis outcomes, and
is essential for its prevention, early detection and treatment.

Thus, investment in health literacy is essential to achieve
the targets to end tuberculosis. Successful integration of health
literacy into tuberculosis policy and services rests on the avail-
ability of evidence related to the health literacy. Hence, the aim
of this systematic review is to compile information on health
literacy levels among individuals with active tuberculosis,
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Table 1. Search strategy to identify articles on health literacy and tuberculosis
treatment adherence and outcomes

Concept MeSH

Keywords

Tuberculosis “Tuberculosis’[Mesh]

“Tuberculoses’[tiab]

“Kochs Disease” [tiab]

“Koch's Disease” [tiab]

“Koch Disease” [tiab]

“Mycobacterium tuberculosis Infection” [tiab]
“Infection, Mycobacterium tuberculosis” [tiab]
“Infections, Mycobacterium tuberculosis” [tiab]
“Mycobacterium tuberculosis Infections” [tiab]

“Tuberculosis[tiab]

“Tuberculosis infection*"[tiab]
“Inactive TB*"[tiab]

“Pulmonary Tuberculosis*“[tiab]
"Koch Tuberculosis”[tiab]

“Extra pulmonary Tuberculosis’[tiab]
“TB"[tiab]

“subclinical tuberculosis*"[tiab]
“Tuberculous infection”[tiab]

“Active TB"[tiab]

Health literacy ~ “health literacy”[MeSH
Terms] OR Health

literacy[Text Word]

“Literacy, Health"[tiab]
“Health literacy"[tiab]
“Health behaviour"[tiab]

“Health education”[tiab]
“Health awareness’[tiab]
“Health knowledge"[tiab]
“Health attitude”[tiab]
“Health practice"[tiab]

MeSH: medical subject heading.

examining how health literacy correlates
with treatment adherence and outcomes
and identifying factors associated with
health literacy in the context of active
tuberculosis.

Methods

We performed a systematic review to
examine the relationship between health
literacy and tuberculosis treatment
adherence and outcomes, using the Pre-
ferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines.
We registered the review with PROS-
PERO (CRD42023404407).

Inclusion criteria

We included primary studies on indi-
viduals with active tuberculosis that also
reported health literacy levels. Report
types such as reviews, editorials, case re-
ports, conference abstracts, theses or un-
published materials were excluded from
the analysis. We define tuberculosis as
the chronic infectious disease caused by
Mycobacterium tuberculosis. We evalu-
ated health literacy levels according to
the definition: “..individuals’ capacity
to obtain, process and understand basic
health information and services needed

»12

to make appropriate health decisions:
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We included functional, interpretative
and critical aspects of health literacy in
our review."”

Study selection and review

We searched the electronic databases
Pubmed®, Embase, CINAHL, Scien-
ceDirect, PsycINFO, LILACS, Global
Health Medicus and Scopus for peer-
reviewed articles published between
1 January 2000 and 30 September 2023.
We applied no language restrictions. We
conducted a comprehensive literature
search using keywords and medical
subject headings terminology for tu-
berculosis and health literacy (Table 1).
Two authors independently searched for
articles in the databases. Any disagree-
ments between the two authors were
settled by a third author. To identify
relevant literature not identified in the
primary search, we hand-searched refer-
ences of identified studies.

We imported all identified cita-
tions into EndNote (Clarivate, London,
United Kingdom of Great Britain and
Northern Ireland) and removed du-
plicate entries. Using Rayyan software
(Rayyan, Cambridge, United States of
America), two authors screened titles
and abstracts of the retrieved studies
to identify eligible articles. Uncer-
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tainties in eligibility were settled by
a third author. Finally, two authors
independently performed the full-text
evaluations of the selected articles,
and disagreements were resolved by a
third author.

Using a self-generated standard-
ized data extraction form, we collated
relevant data and information on au-
thors, country, study design, sample
size, health literacy levels and factors
determining health literacy, such as
age, socioeconomic status, education
and knowledge of participants.”” To
understand the relationship between
health literacy and outcomes, we
sought details relevant to the three
primary mediator groups delineat-
ed by the Causal Pathways Linking
Health Literacy to Health Outcomes
model: (i) access and use of health
care; (ii) provider-patient interaction;
and (iii) self-care."”” We categorized
the outcomes reported in the studies
into four types: clinical, behavioural,
patient-provider communication and
other outcomes. When the data were
insufficient, missing or full text was
unavailable, we contacted the corre-
sponding authors of the original ar-
ticles via e-mail asking them to provide
the relevant information. Additionally,
we extracted information for assessing
the risk of bias.

Data quality and risk of bias

Two authors independently assessed
methodological quality and risk of
bias among the included studies using
JBI critical appraisal tools.'* Potential
conflicts were resolved by a third au-
thor. We then graded studies according
to the scores calculated using JBI, and
subsequently classified studies as low,
moderate or high risk of bias.

Data synthesis and analysis

We summarized the extracted data
using frequencies and percentages
for categorical variables and median
and standard deviation for continu-
ous variables. We calculated pooled
proportions of limited health literacy
using Stata version no 16 (Stata, Col-
lege Station, USA) and 95% confidence
interval (CI) to account for variabil-
ity between studies. Our analysis was
weighted using a random effects model
that also tested for heterogeneity and
performed I? statistics. Effect sizes
are expressed as odds ratio (OR) for
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dichotomous data. All effect estimates
are drawn using a 95% CI.

Results

Across all accessed databases, our search
yielded a total of 5813 citations (Fig. 1).
After removal of duplicates, we screened
3614 titles and abstracts and we obtained
53 publications for full-text review. Of
these, 17 publications met our eligibility
criteria. Because we identified five addi-
tional studies through hand-searching,
the final number of included studies
was 22.”1°-* The most common reasons
for exclusion were: studies that did not
address the outcomes of interest (32.1%;
17/53) and studies that did not involve
individuals with active tuberculosis
(30.2%; 16/53). Two studies that ad-
dressed health literacy in health-care
providers and one study in a mix of
outpatient department patients were
also excluded.

Nearly all the selected studies
(21/22) measured as having low risk
of bias (JBI critical assessment score
>70%). While one study indicated a
moderate risk of bias (score 50-69%),
we did not exclude any articles from our
final review.

Characteristics of studies

Most publications (17 studies) ad-
dressed health literacy and tuberculosis
case detection, treatment adherence or
treatment outcomes.'*"'%20-2>27=*> Only
five studies assessed links between
health literacy and tuberculosis.”****"*
A majority (14 studies) of the studies
were Observational.‘),15718,20,21,2"1726,30732,3'1
Only eight were longitudinal stud-
ies:!9?22327729335 two using data from a
randomized controlled trial;">*” four
from a prospective cohort study;*>*>**
and two using a decentralized model for
intervention.”*

The included studies covered 4541
patients with active tuberculosis (range:
8-1502) across five out of the six World
Health Organization (WHO) regions.
The majority of research studies were
from the Western Pacific Region (eight
studies; 1747 patients; 38.5% of all pa-
tients);”?»2%30-3235 geven studies were
conducted in the African Region (2144
patients; 47.2%);''72%%-27% three studies
each in the South-East Asia Region (369
patients; 8.1%);'>*"** and the Region of
the Americas (241 patients; 5.3%);'>*"**
and one study in the Eastern Mediter-
ranean Region (40 patients; 0.9%)."
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Fig. 1. Flowchart of the selection of studies on tuberculosis and health literacy

5813 records identified:

« 534 from PubMed®

« 784 from Embase

« 2302 from Scopus

« 517 from CINAHL

« 1086 from ScienceDirect

« 123 from PsycINFO

« 279 from LILACS

« 188 from Global Index Medicus

—_—

2209 duplicate records removed

\

3604 titles and abstracts screened

—

3551 records excluded after
title and abstract screening

\

53 articles sought for full-text retrieval

e EE—

\/

36 articles excluded:
« 19 articles covered a non-tuberculosis population
« 17 articles had an irrelevant outcome

17 articles eligible

EEE——
\

5 articles were identified through
hand-searching

22 articles included in the study

Health literacy was assessed using a
variety of tools across different studies.
Most studies assessed health literacy in
domains such as accessing, understand-
ing, analysing and applying health infor-
mation. In addition, studies conducted
in China also assessed knowledge related
to tuberculosis, lifestyle and behaviour.
Table 2 provides an overview of the main
features of the articles.

Health literacy
Health literacy measures

In total, 14 studies measured health lit-
eracy.”'»**7**=% The most used measure
of health literacy was the Chinese citizen
health literacy questionnaire (three stud-
ies).”>?*?® Other measures were the New-
est Vital Scale (one study),” HLS-EU-ID
(one study)' and item-based question-
naires (nine studies).”??72%30:33-35 The
studies differed in how investigators
distinguished between health literacy
levels or thresholds, either as a con-
tinuous measure or categories; that is,
inadequate versus adequate or high
versus low. When categorized, most of
the selected studies focused on the dif-
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ferences between groups of the lowest
and highest literacy levels. Additionally,
studies differed in the types of health
literacy they addressed. Most studies
(85.7%; 12 studies) addressed all compo-
nents (functional, interactive and criti-
cal) of health literacy.”!?>-2426:26-30,33-39
In contrast, only two studies assessed
functional health literacy.”>”

Due to the lack of a uniform tool
to assess health literacy levels across
all study types, pooled mean scores
were not calculated as the scoring
patterns were irregular. Based on the
proportion of tuberculosis patients with
limited health literacy, we calculated
pooled proportion of limited health
literacy from eight studies as 54.9%
(95% CI: 40.7-68.7).%1922-25:27:28 After
excluding the two studies that assessed
only functional health literacy, pooled
proportion of limited health literacy
was 51.2% (95% CI: 48.1-54.4; I?: 0%;
Fig. 2).21922-2428 Two studies provided
domain-wise scores for health literacy
and higher scores in access to informa-
tion but lower scores in understanding,
analysing and applying health infor-

423



Systematic reviews

Health literacy and tuberculosis: a systematic review

mation.””" The reported proportion
of patients with tuberculosis that had
either insufficient or inadequate levels
of health literacy ranged from 46.2% to
73.8%.%!%2272>2%5 Mean health literacy
scores were all in the lower range, that is,
all studies suggested low health literacy
levels except those assessing functional
health literacy. Due to low data avail-
ability, we did not perform subgroup

analysis based on sociodemographic
data nor groups-wise analyses.

Health literacy and tuberculosis

In four studies that used ORs to evaluate
health literacy, a statistically significant
link was found between low health
literacy and suboptimal adherence to
tuberculosis treatment (pooled OR: 1.95;
95% CI: 1.37-2.78; Fig. 3).2>7%%%
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Three studies, employing the cor-
relation coefficient r to measure the
relationship between health literacy
and knowledge related to tuberculosis,
demonstrated a statistically significant
association between low health literacy
and limited knowledge of tuberculosis
(pooled r: 0.79; 95% CI: 0.32-0.95;
Fig. 4).2>*>” Two studies conducted in
the Western Pacific Region reported
a significant association between low

Table 2. Characteristics of the included studies in the systematic review on tuberculosis health literacy

Author, year Country WHO Region Study design  Sample Study type Includes tools for health
size literacy

Cabrera et al, United States ~ Region of the Mixed method 210 Treatment adherence Questionnaire

2002 Americas

Kamineni et al,, India South-East Asia Mixed method 219 Case detection, treatment ~ NA

20117 Region adherence and outcome

Oladunjoye etal,  Nigeria African Region Cross- 74 Health literacy Functional health literacy

2013% sectional

Albino et al., Peru Region of the Qualitative 16 Treatment adherence NA

2014" Americas

Mohr et al,, South Africa African Region Randomized 200 Treatment adherence Questionnaire

2015% controlled trial

Behzadifaretal,  Iran (Islamic Eastern Qualitative 40 Treatment adherence NA

2015 Republic of) Mediterranean
Region

Theron et al,, South Africa African Region Randomized 1502 Treatment adherence Questionnaire

20157 controlled trial

Wilson et al,, United States ~ Region of the Cross- 15 Case detection Questionnaire

2016% Americas sectional

Lietal,2016% China Western Pacific Cohort 181 Treatment adherence and  Chinese citizen health
Region outcome literacy questionnaire

Wang & Wang, China Western Pacific Cohort 210 Treatment adherence and ~ Chinese citizen health

2017% Region outcome literacy questionnaire

Jieetal, 2017# China Western Pacific Cohort 373 Treatment adherence and ~ Chinese citizen health
Region outcome literacy questionnaire

Lietal, 2019’ China Western Pacific Cross- 60 Health literacy Chinese health literacy
Region sectional scale - tuberculosis

Asemahagn et al,  Ethiopia African Region Qualitative 21 Case detection NA

2020

Yang et al, 2020  Republic of Western Pacific Cross- 206 Treatment adherence and  37-item questionnaire

Korea Region sectional outcome

Qiao-Linetal, China Western Pacific Cohort 225 Treatment adherence and  Health literacy

2020% Region outcome management scale

Nayak et al., India South-East Asia Cross- 100 Health literacy Newest vital scale

20217 Region sectional

Baloyi & Manyisa,  South Africa African Region Qualitative 8 Treatment outcome NA

2022

Ernawati et al,, Indonesia South-East Asia Randomized 50 Health literacy HLS-EU-Q10IDS

2022" Region controlled trial

Kallon et al, South Africa African Region Qualitative 29 Case detection, treatment ~ NA

2022 adherence and outcome

Olayemi et al,, Nigeria African Region Cross- 310 Health literacy 13 item Health

2022 sectional information literacy scale

Zhang et al, China Western Pacific Cross- 472 Treatment adherence NA

2022° Region sectional

Zhou et al,, China Western Pacific Mixed method 20 Treatment adherence NA

2022 Region

NA: not applicable. WHO: World Health Organization
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education and limited health literacy.”>*
One study conducted in Republic of
Korea reported a significant association
between old age, low socioeconomic
status and male gender with limited
health literacy.” Moreover, one study
conducted mediation analysis and
found health literacy to act as a media-
tor between tuberculosis knowledge and
both social support and tuberculosis
prognosis.”

Outcomes related to health
literacy

Table 3 presents the health literacy out-
comes reported in the studies. However,
none of the studies provided data on
how health literacy affects treatment
outcomes such as cure rates, treatment
success, default, failure, recurrence or
mortality.

Health literacy interventions

Among the selected studies, only one
study assessed the role of an interven-
tion to improve health literacy for pa-
tients with tuberculosis.”” The research,
conducted in Indonesia, documented
a positive impact of an educational
booklet on the health literacy levels
of tuberculosis patients. However, the
authors did not specify which tool was
used to assess health literacy nor which
areas of health literacy were improved
by the intervention.

Discussion

Our systematic review provides initial
broad estimates of health literacy levels
in patients with active tuberculosis. Our
evidence predominantly applies to coun-
tries in the African, South-East Asia and
Western Pacific Regions that also bear
a substantial burden of tuberculosis.
We identified a significant association
between health literacy and adherence
to tuberculosis treatment. Factors such
as knowledge of tuberculosis, self-care
practices, self-efficacy, patient-provider
engagement, understanding of health in-
formation and the abilities of providers
were found to influence health literacy.

We observed that half of tuberculo-
sis patients had limited health literacy.
Limited health literacy has also been
observed among patients diagnosed
with human immunodeficiency virus
(HIV) infection and diabetes (31.4%
and 28.3%, respectively).”*" Interest-
ingly, a bi-directional relationship exists
between HIV infection and tuberculosis,

Systematic reviews
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Fig. 2. Proportion of limited health literacy among tuberculosis patients

Study Weight, % % (95% (1)
Lietal. (2016) 18.6 —m— 49.2 (41.9-56.5)
Jieetal. (2017) 38.2 il 52.3(47.2-573)
Wang etal. (2017) 215 51.0(44.2-57.7)
Lietal. (2019) 6.2 —— 46.7 (34.1-59.4)
Nayak et al. (2021) 103 —a— 540 (44.1-63.7)
Ernawati et al. (2022) 5.2 —— 52.0(38.1-65.8)
Overall 100.00 51.2(48.1-54.4)

0=1.28,P=094, F =0%

Cl: confidence interval.

Note: Limited health literacy was defined as a person's inability to understand, process and make
decisions from information obtained concerning their own health.

Fig. 3. Association between health literacy and tuberculosis treatment adherence

Study Weight, % OR (95% CI)
Theron et al. (2015) 350 1.25(1.10-1.44)
Luetal. (2017) 134 — —— 5.99(1.50-7.10)
Wang & Wang (2017) 16.7 3.41(1.79-6.50)
Qiao-lin et al. (2020) 350 151(1.33-1.73)
Overall 100.0 <> 1.95(1.37-2.78)

Q=24.58, P=0.00, ¥ =88%

Cl: confidence interval; OR: odds ratio.

as well as diabetes and tuberculosis.’
Current literature suggests health
literacy interventions can potentiate
improvements in knowledge, behaviour
skills and self-management practices for
people living with HIV and diabetes.*>*

In light of the evidence docu-
menting limited health literacy among
co-morbid tuberculosis patients, con-
crete health literacy interventions are
required.” Further, improving health
literacy could be an effective way to
prevent co-morbidities in individu-
als with chronic disease, suggesting

improved health literacy could reduce
acquisition of co-morbid diseases com-
monly associated with tuberculosis such
as diabetes and HIV, among others.*
Thus, health literacy is beneficial in any
chronic disease scenario where patient
empowerment, active involvement in
self-management, self-care, timely care
seeking, patient navigation and patient
engagement, are essential.”

We observed that individuals with
active tuberculosis and limited health
literacy had 1.5 times higher odds of
poor treatment adherence compared

Fig. 4. Correlation between health literacy and tuberculosis knowledge

Study Weight, % r(95% Cl)
Lietal. (2016) 333 — 0.59(0.48-0.67)
Qiao-linetal. (2019) 334 0.95(0.93-0.96)
Yang et al. (2020) 333 —— 0.62 (0.53-0.70)
Overall 100.0 e e 0.79 (0.32-0.95)
0=170.57,P=0.00,” =99%
I T T T 1
0.2 0.4 0.6 08 1
Correlation coefficient (r)
Cl: confidence interval.
425
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Table 3. Clinical, behavioural, patient-provider and other outcomes in studies on tuberculosis health literacy

Outcome

Mediator

No. of studies

Findings

Clinical outcome
Case detection

Treatment
adherence

Treatment
outcome

Access and use of health
care

Access and use of health
care, self-care

Access and use of health
care

Behavioural outcome

Tuberculosis
knowledge

Self-efficacy

Self-care

Patient-provider
interaction, self-care

Access and use of health
care, self-care

Patient-provider interaction

Patient-provider interaction outcome

Patient-provider

Patient-provider interaction

Health literacy was found to be a determinant for early diagnosis
of tuberculosis and patient-initiated screening for contacts.”'*'®
A significant improvement was observed in case detection after
intervening for the enhancement of tuberculosis literacy through

A significant association was observed between limited health
literacy and poor treatment adherence.””*** This relationship

was only observed in studies that adjusted for age, sex, education
and treatment regimen. Intervention studies found enhancing
tuberculosis literacy improved treatment adherence via educational
booklets*** Six qualitative studies identified limited health literacy as

One study reported limited health-care literacy contributing to non-
conversion after two months of tuberculosis treatment."”

Tuberculosis-related knowledge was observed to be determining
health literacy among tuberculosis patients.'®'%20214052345 Eour
studies adjusted for age, education, duration of tuberculosis,

2% while six did not adjust for any confounding

One study reported high psychological stress influencing self-efficacy

Two studies observed that health literacy is a determinant of effective
self-care and treatment compliance among tuberculosis patients.”*

Two studies reported patient-provider engagement as a factor

interaction

Other outcome

Understanding
of health
information

Access and use of health
care, self-care

Provider skill level

Organizational
factors

Patient-provider interaction

Patient-provider interaction

associated with health literacy.”* Provider's attitude towards
tuberculosis patients and limited patient-provider engagement

In nine qualitative studies, failure to comprehend health information

was reported as a major factor influencing health literacy
level."182021413234 Three studies reported factors such as inconsistent
messages from health-care providers, language barriers, medical
jargon and the use of technical language, as major barriers to health

4':,1 18,2
video-based intervention.”
’IS\ 5,18,20-23,27,28,31-35
a barrier to good treatment adherence.*'420-223132
’I 7
‘IOM,W?‘,,?Q,? ,30-
17
leading to poor treatment adherence.”
24},18
2 7,
influenced health literacy among patients.'"*
Q15-18.2021313234
literacy.”>~"/
3 516,18

Three studies observed that health literacy is influenced by limited

knowledge and skills among health-care providers''*'¢

21618 Two studies reported various organizational factors influencing
health literacy such as a lack of resources, limited space for assessing
patients, limited operating time of health centres and shortage of

health-care workers.''*

to those with adequate health literacy.
Individuals with limited health literacy
may not comprehend the importance of
completing the entire treatment regimen
and the risk of acquiring drug resis-
tance.* Hence, poor treatment adherence
contributes to unfavourable treatment
outcomes including failure, relapse,
recurrence or death.”” In India, non-
adherent tuberculosis patients had an
estimated four times greater likelihood
of unfavourable treatment outcomes
(OR: 4.0; 95% CI: 2.1-7.6)." A meta-
analysis of clinical trials revealed that
missing more than 10% of doses is as-
sociated with a sixfold increased risk of

426

unfavourable tuberculosis outcomes.*
Nonadherence has also been reported
as a risk factor for drug-resistant tu-
berculosis.”*> Furthermore, reducing
nonadherence could have a larger
epidemiological impact on tuberculosis
incidence in high-burden countries than
in low-burden countries.*

Health literacy empowers patients
to adhere to the treatment plan, acceler-
ating the chances of good treatment out-
comes.” Additionally, various patient-
centric factors influence tuberculosis
treatment adherence. Knowledge related
to tuberculosis and social support are
key determinants of treatment adher-

ence among tuberculosis patients.”’
In Ethiopia, patients with inadequate
knowledge had an estimated 4.11 (95%
CI: 1.57-10.75) times greater risk of
poor treatment adherence.* Our review
suggests that individuals with a strong
understanding of tuberculosis generally
exhibit better health literacy than those
with less knowledge. Additionally, our
findings indicate health literacy may
serve as a link between tuberculosis
knowledge and social support.
Another patient-centric factor for
poor treatment adherence and timely
diagnosis is delayed access to care due
to stigma.'® Stigma associated with

Bull World Health Organ 2024;102:421-431 I doi: http://dx.doi.org/10.2471/BLT.23.290396
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tuberculosis, often stemming from vari-
ous myths and misinformation, may be
mitigated by health literacy. Improved
understanding can reduce both implicit
and explicit stigma, encouraging indi-
viduals to promptly seek care.”” Thus,
health literacy emerges as a crucial fac-
tor linked to both treatment adherence
and tuberculosis-related knowledge.
One study showed that health literacy
also mediates the provision of social
support,” such as financial aid, nutri-
tional advice and medication assistance,
all of which can influence treatment
outcomes.

We observed that high levels of
self-care in tuberculosis patients was
determined by knowledge and the abil-
ity to understand health information.
Self-care depends on the ability of the
health-care systems and providers to
teach, as well as the patients to learn
effective self-management skills.”” Our
observations indicate that tuberculosis
patients often struggle with understand-
ing health-care information, impeding
their ability to effectively manage the
condition.

Other researchers have noted that
tuberculosis knowledge, health educa-
tion and family support are positively
correlated with high levels of self-
management.” Self-management of tu-
berculosis patients seems to be a critical
patient-centric strategy for enhancing
treatment adherence and outcomes.*
We also observed that those aged 60
years and older and low socioeconomic
status have lower health literacy levels,
which could affect decision-making,
self-management and treatment adher-
ence. Socioeconomic status does not
directly affect health; however, health

Systematic reviews
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literacy acts as a mediator between so-
cioeconomic status and health, quality
of life, health outcomes and the use of
preventive services.’

Thus, as health literacy is a modi-
fiable risk factor, enhancing health
literacy can improve equity in health
care. Our findings also show that subpar
patient engagement and insufficient
skills among health-care providers
have an impact on the health literacy
of tuberculosis patients. Health literacy
intertwines with a patient’s education
level, intelligence, and communication
abilities, alongside a provider’s capability
to use language and examples that are
culturally, relationally and situationally
appropriate for patient comprehension.’
Therefore, the development of targeted
health literacy interventions is essential.
These should be multifaceted, aiming to
empower patients, increase their level
of engagement in health-care decisions,
and improve the quality of physician-
patient communication. Additionally,
ensuring that such interventions are
evaluated across various health-care
environments tailored to tuberculosis
management is critical. Observations
from international case studies, such as
the improvements in patient outcomes
for hepatitis C in Egypt due to improved
health literacy, suggest that analogous
strategic investments in tuberculosis-
related health literacy could yield com-
parably positive results.”

Our review has some limitations.
First, due to the lack of a uniform tool
to assess the health literacy level, we
could not pool health literacy scores,
including domain-wise scores, to obtain
extant levels of health literacy among
tuberculosis patients. Second, as many
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studies did not report on the outcomes
of tuberculosis, we could not assess the
impact of health literacy on tuberculosis
outcomes such as cure rate, failure, re-
currence or mortality. Third, the variety
of health literacy tools measuring differ-
ent aspects of health literacy restricted
the extensiveness of the meta-analysis.
We could not perform a subgroup
meta-analysis based on demography,
co-morbidity nor drug resistance.
Finally, given the limited number of
studies included in the analysis of
health literacy and tuberculosis, there
is a potential for heterogeneity within
the findings.

This review highlights that health
literacy is associated with treatment
adherence and disease understanding.
Health literacy-focused interventions
tailored to different contexts are needed
to foster patient empowerment and im-
prove health outcomes. We suggest that
tuberculosis interventions should ex-
tend beyond knowledge enhancement
to include skills-building and health
information comprehension. Future
research should explore health literacy’s
effects on co-morbidities and other
tuberculosis-related issues. Moreover,
a harmonized approach to measuring
health literacy is essential. Improved
health literacy supports individuals in
taking charge of their health, and aids
providers in delivering inclusive care.
Literacy also stands to lessen health
inequities and bolster public health.
Well-informed tuberculosis patients
can contribute significantly to elimina-
tion efforts, benefiting the wider com-
munity. B
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Résumé

Education a la santé et lutte contre la tuberculose: revue systématique et méta-analyse

Objectif Identifier la littérature consacrée aux niveaux d'éducation a la
santé et étudier ses liens avec I'adhésion au traitement de la tuberculose
ainsi qu'avec l'issue de ce traitement.

Méthodes Deux auteurs ont exploré Pubmed®, Embase, CINAHL,
PsycINFO, Scopus, LILACS, Global Health Medicus et ScienceDirect,
indépendamment |'un de l'autre, a la recherche d'articles portant
sur les niveaux d'éducation a la santé et la tuberculose, publiés entre
janvier 2000 et septembre 2023. Nous avons défini qu'un faible niveau
d'éducation a la santé signifiait qu'une personne était incapable de
comprendre, d'assimiler et de prendre des décisions sur la base des
informations qui lui étaient communiquées concernant sa santé. Nous
avons utilisé les outils d'évaluation critique du JBI pour déterminer la
qualité méthodologique et le risque de biais. Enfin, nous avons appliqué
un modele a effets aléatoires pour calculer la proportion groupée
correspondant a un faible niveau d'éducation a la santé, le rapport
entre I'éducation a la santé et I'adhésion au traitement, et celui entre
I'éducation a la santé et les connaissances liées a la tuberculose.

Résultats Sur 5813 documents examinés, 22 correspondaient aux
criteres d'inclusion. La méta-analyse a révélé que 51,2% (intervalle de
confiance de 95%, IC: 48,0-54,3) des patients tuberculeux affichaient
un faible niveau d'éducation a la santé. D'apres quatre études, les
patients avec un niveau d'éducation a la santé moins élevé avaient
moins tendance a suivre les traitements contre la tuberculose (odds
ratio groupé: 1,95; IC de 95%: 1,37-2,78). Trois études ont montré un
lien significatif entre un faible niveau d'éducation a la santé et des
connaissances insuffisantes sur la tuberculose (coefficient de corrélation
groupé: 0,79; IC de 95%: 0,32-0,94).

Conclusion ['éducation a la santé a un impact sur I'adhésion au
traitement contre la tuberculose et la qualité des soins. Un niveau
d'éducation moindre peut entraver la capacité des patients a suivre
les protocoles thérapeutiques. Promouvoir I'éducation a la santé est
essentiel pour améliorer les résultats du traitement et constitue un
élément clé de la stratégie de lutte contre la tuberculose.

Peslome

MeauuMHCKasA rpaMoTHOCTb 1 60pbba ¢ Ty6epKyne3om: cncteMaTuyeckuin 063op n metaaHanus

Llenb BoisBneHue nutepatypbl, NOCBALLEHHO YDOBHAM MEAVLIMHCKOM
FPaMOTHOCTI HACeNEeHWA, 1 13yUeHVe ee CBA3M C MPUBEPKEHHOCTBIO
K nleyeHuto TybepKysnesa 1 pesysbTaTamil edeHys.

MeTopapb! [lBa aBTOpa HE3aBMCUMO Apyr OT Apyra 13yuunn 6asbl
naHHbIX Pubmed®, Embase, CINAHL, PsycINFO, Scopus, LILACS, Global
Health Medicus v ScienceDirect ¢ Luenbto novcka ctaTeit 00 yposHe
MEAVLMHCKON rpaMoTHOCTH 1 Tybepkynese, onybnmKoBaHHbIX

428 Bull World Health Organ 2024;102:421-431

B nepuvof ¢ AaHBapa 2000 rofa no ceHtabpb 2023 rofa. MNoHATWe
«OFPaHMYEHHAA MEANLIMHCKAA rPaMOTHOCTb» ONPEAeNanoch Kak
HEeCnoCcObHOCTb YenoBeKa NoHVMaTh, 06pabaThiBaTh 1 MPUHUMATDL
peLeHna Ha OCHOBE MoMyYeHHON MHGOPMALIMN O CBOEM 3A0POBbE.
MeToponormyeckoe KayecTBO 1 PUCK NPeAB3ATOCTY OLEHNBANNCD
C MOMOLLbIO MHCTPYMEHTOB KpuTMuyeckon oueHkn JBI. [InAa
OLIeHKM COBOKYMHOM AONM MWL, C OFPaHNYEHHON MeANLIMHCKON

doi: http://dx.doi.org/10.2471/BLT.23.290396
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FPAMOTHOCTbIO, CBA3M MEXAY MEANLMHCKON rPaMOTHOCTBIO U
MPUBEPKEHHOCTBIO TIEUYEHMIO, @ TaKXKE CBA3W MEXIY MEAVLIMHCKOM
MPaMOTHOCTbBIO M 3HaHWAMM O TyGepKye3e MCNob30oBanack MOAENb
CRYyYanHbIX 3GHeKToB.

Pesynbtathbl /13 5813 NpOoCMOTPEHHbIX 3anuncen 22 nccnefoBanHua
COOTBETCTBOBANM KPUTEPUAM BKIOUEHMA. Pe3ynbTaThl METaaHan13a
nokasanu, 4o 51,2% (95%-1 noBeputenbHbli HTepsan, [AM: 48,0—
54,3) nauveHToB C Tybepkyne3om obnagalT orpaHUYeHHow
MeAMLIMHCKOM MPaMOTHOCTBIO. [10 AaHHbBIM YeTbipex UCCNefoBaHNN,
nauvieHTbl C bonee HU3KUM YPOBHEM MEAMUMHCKOW rPaMOTHOCTM
C MeHblUEe BepOATHOCTbIO ByayT NPUAePXKMBATLCA CXEM NleyeHns
Ty6epKynesa (0bbearHeHHOe OTHOLWeHWe WwaHcoB: 1,95; 95%-1 AN
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1,37-2,78). Tov cCneoBaHWA NMOKa3any 3HaUMTENbHYIO CBA3b MEXY
HI3KMM YPOBHEM MEANLIMHCKOM MPaMOTHOCTH U HEAOCTATOUHBIMM
3HaHMAMK O TybepKynese (CyMmmMapHbI KO3OOULIMEHT KoppenaLmn:
0,79; 95%- [I: 0,32-0,94).

BbiBog MeanmHCKas rpamMoOTHOCTb CBA3aHa C MPUBEPKEHHOCTbIO
neyeHnto TybepKynesa 1 KayeCcTBOM MEAMUMHCKON MOMOLY,
MOCKONbKY HM3KAA MeAWLMHCKAaA FPaMOTHOCTb MOXeT
NpenATCTBOBaTb CMOCOOHOCTM MaLMEHTOB ClIejoBaTb MPOTOKOMAM
neyeHus. lNoBbileHVe YPOBHA MeAULMHCKON MPaMOTHOCTU MMeeT
peluatollee 3HaveHne AnA ynydlleHrs pesynbTaToB feyeHus U
ABNAETCA OAHOM 13 KNIoUeBbIX CTpaTeruii B 6opbbe ¢ TybepKynesom.

Resumen

Alfabetizacion sanitaria y control de la tuberculosis: revision sistematica y metanalisis

Objetivo Identificar la bibliografia sobre los niveles de alfabetizacion
sanitaria y examinar su asociacion con el cumplimiento terapéutico de
la tuberculosis y los resultados del tratamiento.

Métodos Dos autores buscaron de manera independiente en
Pubmed®, Embase, CINAHL, PsycINFO, Scopus, LILACS, Global Health
Medicus y ScienceDirect articulos que informaran sobre los niveles
de alfabetizacién sanitaria y de tuberculosis publicados entre enero
de 2000 y septiembre de 2023. Se defini¢ la alfabetizacién sanitaria
limitada como la incapacidad de una persona para comprender,
procesar y tomar decisiones a partir de la informacion obtenida en
relacién con su propia salud. La calidad metodolégica y el riesgo de
sesgo se evaluaron mediante las herramientas de evaluacion critica de
JBI. Se utilizé un modelo de efectos aleatorios para evaluar el porcentaje
agrupado de alfabetizacion sanitaria limitada, la asociacion entre la
alfabetizacion sanitaria y el cumplimiento del tratamiento y la relacién
entre la alfabetizacion sanitaria y los conocimientos relacionados con
la tuberculosis.

Resultados De los 5813 registros revisados, 22 estudios cumplieron
los criterios de inclusién. El metandlisis reveld que el 51,2% (intervalo
de confianza del 95%, IC: 48,0-54,3) de los pacientes con tuberculosis
presentan conocimientos sanitarios limitados. Seguin cuatro estudios, los
pacientes con niveles mas bajos de conocimientos sanitarios tenian menos
probabilidades de cumplirlos regimenes de tratamiento de la tuberculosis
(razén de posibilidades acumulada: 1,95; IC del 95%: 1,37-2,78). Tres
estudios mostraron una relacién significativa entre los bajos conocimientos
sanitarios y los conocimientos insuficientes sobre la tuberculosis
(coeficiente de correlacion agrupado: 0,79; IC del 95%: 0,32-0,94).
Conclusion La alfabetizacién sanitaria estd asociada al cumplimiento
del tratamiento de la tuberculosis y a la calidad de la atencion.
Una alfabetizacion sanitaria baja podria dificultar la capacidad de
los pacientes para sequir los protocolos de tratamiento. Mejorar la
alfabetizacion sanitaria es crucial para mejorar los resultados del
tratamiento y constituye una estrategia clave en la lucha contra la
tuberculosis.
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