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ABSTRACT

Objectives Higher levels of individual health literacy have
been associated with better health outcomes, greater
medication adherence and improved self-management of
chronic conditions. Hence, higher health literacy levels are
expected to be indirectly associated with lower healthcare
costs. The aim of this review is to identify and synthesise
available studies on the relationship between individual
health literacy and healthcare costs.

Design Systematic review with qualitative evidence
synthesis.

Data sources MEDLINE, Scopus, Web of Science Core
Collection and CINAHL were searched up to 7 March
2025.

Eligibility criteria We considered only studies that
investigated and quantified the relationship between
individual health literacy and healthcare costs sustained by
individuals, insurance companies or health providers.
Data extraction and synthesis Article screening

and data extraction were performed by two authors
independently. We critically appraised the identified study
by using the AXIS checklist and evaluated the methodology
adopted for cost analysis. Finally, we performed a
qualitative synthesis of the study results.

Results Of a total of 5801 articles identified, 23 studies
met the inclusion criteria. Almost half of the studies were
conducted in the USA and about one-third in European
countries. The included studies showed fair average
quality and great heterogeneity in health literacy measures
and cost analyses. The analyses considered general
medical, treatment-related, inpatient, outpatient and
emergency costs, out-of-pocket expenses and financial
hardship. Fifteen studies reported statistically significant
results, estimating the association between health literacy
and costs or evaluating the difference in costs incurred

by different health literacy subgroups. All study results
supported the hypothesised negative association between
health literacy levels and healthcare costs.

Conclusion Individual health literacy was found to be
negatively associated with a range of healthcare costs,
although the supporting evidence was not always robust.
Interventions aimed at containing healthcare expenditure
should consider this association, while further research is
needed to define its nature.

PROSPERO registration number The review has been
registered in the PROSPERO International prospective
register of systematic reviews (registration code
CRD42023435502).

, Mario Muselli,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Analysis of health literacy measurement strategies
highlighted the discretion often used in the applica-
tion of the tools.

= Analysis of economic evaluations provided an
overview of the methodologies adopted to quantify
healthcare costs.

= The considerable heterogeneity of the studies in
terms of populations and outcome measures pre-
cluded quantitative synthesis.

= Differences among the healthcare systems of the
various countries did not allow for a comparison be-
tween the studies.

INTRODUCTION
Health literacy (HL) has been defined by
the WHO as ‘the cognitive and social skills
which determine the motivation and ability
of individuals to gain access to, understand
and use information in ways which promote
and maintain good health’.! The updated
version of the Health Promotion Glossary of terms
(2021) gives an expanded definition of HL
that considers how those skills accumulate
(ie, ‘through daily activities, social interac-
tions and across generations’).” The glossary
also highlights the link between HL and
empowerment, suggesting that HL. promotes
personal and community empowerment by
improving people’s ability to access and use
health information and services effectively.' *
Empowerment is a process that leads people
to gain greater control over their actions
and choices. Therefore, HL is critical for
informed decision-making and essential to a
shared decision-making approach to care.””
Previous studies showed that HL is associ-
ated with better self-management of chronic
conditions,increased adherence to prescribed
medication and treatments, and improved
health outcomes and health-related quality
of life.*"" Furthermore, HL correlates posi-
tively with healthy behaviours, such as prac-
tising physical activities and consuming fruits
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and vegetables; on the other hand, it correlates negatively
with the frequency of utilisation of medical and surgical
services and with referrals to emergency care for minor
health problems.'" As a consequence, HL can indirectly
impact healthcare costs (HCC).

The connection between HL and the socio-economic
dimension has been partially explored. The European
Health Literacy Population Survey, conducted by the
M-POHL consortium between 2019 and 2021, shed light
on this connection, revealing that financial deprivation
correlates negatively with general HL."" At the same time,
previous studies investigated the economic implications
of low HL either directly or indirectly by analysing the
impact of HL on healthcare utilisation."* ™* Tt is worth
noting that the scientific production on HL and associ-
ated factors has increased considerably in recent years, so
that literature reviews on this subject have also increased.
However, studies assessing the association between HL
and HCC have not yet been systematically analysed and
summarised.

Hence, the present study aims to bridge this gap by
systematically reviewing and synthesising the studies
assessing the association between HL and costs sustained
by citizens, insurance companies or healthcare providers.

Review question

This review aimed to answer the following question: What
is the impact that individual health literacy has on the healthcare
costs sustained by citizens, insurance companies and healthcare
systems?

MATERIALS AND METHODS

The present study is reported in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist.'* The review was
registered in the PROSPERO register of systematic
reviews. With respect to the registered protocol, we used
a different checklist for critical appraisal, as the selected
studies were mainly cross-sectional.

Eligibility criteria
We searched for studies that evaluated the association
between health literacy levels (HLL) and HCC. No restric-
tions were applied for publication dates or reporting
language. However, only observational studies were
included in the review. We deemed eligible studies that:
» Investigated the presence of an association between
HLL and HCC.
» Quantified the association between HLL and HCC.
We included both studies that considered HCC as a
dichotomous variable and studies that quantitatively
analysed HCC. Similarly, we considered both studies that
treated HL as a continuous score and those that stratified
HL levels. We included studies that assessed the differ-
ence in costs incurred by groups with different HL levels,
as well as studies that quantified the relationship between
HL and HCC using measures of association. Studies

measuring literacy or disease-related knowledge instead
of HL were not considered for inclusion. We also exclude
studies assessing indirect costs (eg, health outcomes,
frequency of access to healthcare services, etc.).

Information sources and search strategy

We systematically searched relevant electronic data-
bases from inception to 7 March 2025. We considered
the following databases, which only index peer-reviewed
journals: MEDLINE (via PubMed), CINAHL (via EBSCO-
host), SCOPUS and Web of Science Core Collection. The
initial search string was constructed for PubMed after
several search attempts using combinations of keywords.
The string developed was then adapted to the other data-
bases. The database search was performed by selecting
‘all fields’ and without applying any filters. Details of
the search strategy are provided in online supplemental
material (Search strings). We did not consider grey litera-
ture for our research.

Study selection

The study selection was carried out by three reviewers
with a background in Public Health (FT, RM and Al), in
compliance with the inclusion and exclusion criteria. FT
searched the selected databases, collected the results and
removed duplicates. The three reviewers made an initial
selection based on titles and abstracts (first screening
phase). The selected articles were then retrieved and
subjected to a full-text screening to determine their eligi-
bility (second screening phase). For articles that were
not available on the website of open access, hybrid or
subscription journals, we used the university’s interli-
brary loan service and/or wrote to the article authors to
retrieve the full texts. Each article was screened by two
reviewers independently, and any conflict was resolved by
consensus in both the screening phases. Finally, a list of
eligible studies was compiled, and their references were
reviewed to identify other studies to be included. We did
not search for articles that cited the selected studies. The
reviewers carried out all the selection process manually by
using Rayyan and Zotero software.

Data collection

One reviewer (FT) collected data from all the articles
included, then two reviewers (RM and AI) double-
checked the collected data. Descriptive characteristics
were extracted, together with characteristics of outcome
measures, type of covariates and main findings. Descrip-
tive characteristics included authors, year of publication,
study design, country, time of data collection, population
and sample characteristics. Characteristics of outcome
measures included tools and scoring systems used to
quantify HLL, as well as sources and type of considered
costs.

Critical appraisal

To critically appraise the selected studies, we used the
Appraisal tool for Cross-Sectional Studies (AXIS tool)."”
The AXIS tool is a 20-item checklist developed to assess
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the quality of study design and reporting, and the poten-
tial sources of bias in cross-sectional studies. Each item
is a question that can be answered Yes, No or Do not know.
The AXIS tool does not provide an overall score for the
studies to be evaluated, as it only assesses whether the
study design or report addressed issues that may affect
the study quality. Therefore, we assigned a ‘+” when an
issue was properly addressed by the study, a *-” when an
issue was not properly addressed by the study, and a ‘2’
when it was not possible to determine whether or how
the study addressed that issue. We also assigned a ‘+/-’
when an issue was partially addressed. We then scored
each study by dividing the number of ‘+’s assigned to
a study by the total number of items that were judged
as applicable to that specific study. Then, we calculated
the mean score of each study. The quality of the studies
was rated as ‘above average’ if they exceeded the mean
score or ‘below average’ otherwise. A ‘+/-> was not
considered as a ‘+’; we adopted this coding to account
for the differences among the various degrees of appro-
priateness of the methodologies adopted. Please note
that we reversely scored item 13 (‘Does the response
rate raise concerns about non-response bias?’) and
item 19 (‘“Were there any funding sources or conflicts
of interest that may affect the authors’ interpretation of
the results?’).

Although some studiesincluded in the review reported
not having a cross-sectional design (ie, a prospective/
retrospective design), we did not consider applying a
checklist for cohort or case-control studies, as HL. cannot
be considered properly an exposure factor but only a
construct (ie, a competence) that can be measured.
Therefore, checklists designed for these types of studies
would not be suitable for critically evaluating the
studies included in our review. Furthermore, the items
of the AXIS tool can be easily applied to prospective
and retrospective studies. However, unlike the cross-
sectional design, the cohort design allows researchers
to make causal inferences. Therefore, we considered
this aspect in the discussion section. Two investigators
(RM and AI) critically appraised the selected studies,
while another cross-checked the results of the critical
analysis (FT).

Furthermore, due to the typology of studies included
in the review, we considered assessing the study approach
to cost evaluation. As no existing tool was suitable for
this purpose, we chose a selected number of items from
a checklist developed for the critical appraisal of cost-of-
illness (COI) studies.'® The COI checklist by Schnitzler
and colleagues is the first checklist specifically designed
to assess those studies aimed at identifying, measuring
and valuing the economic burden of an illness or disease.
Although health literacy is not really a disease, it is a
construct that affects health outcomes. Therefore, we
considered four items of the COI checklist by Schnit-
zler and colleagues to identify study perspective, costing
approach, time horizon and inflation adjustment.

Synthesis method

Data pooling of study results was not recommended due
to the great heterogeneity in study populations, outcome
measures and methods of cost analysis.17 Hence, we
performed a qualitative synthesis of the study results.
We reported study findings using a synthesis table that
summarises all types of HCC evaluated by the single
studies and whether they were found to be associated
with HLL in adjusted analysis. When an association was
found and quantified, we also reported the value of the
association measure. In the main article text, we included
an extract of the synthesis table which reports only statis-
tically significant results, along with a detailed description
of its contents. The extended synthesis table—showing
results from all the analysed studies—is available as
supplementary material.

RESULTS

Study selection

The database search identified 5801 articles: 98 in
PubMed, 5208 in Scopus, 192 in Web of Science and 303
in CINAHL. We identified and removed 463 duplicates,
then reviewed the remaining articles by title and abstract.
We selected 323 articles that were suitable for full-text
review. Full-text screening resulted in the exclusion of
298 articles, while two full texts were not retrieved. The
remaining 23 articles were included in the final study.18_40
No additional studies were identified by checking the
references of the eligible articles. The selection process is
shown in the PRISMA flowchart (figure 1.

Study characteristics
We collected descriptive data for each study included
in the review. Except for one study published in
2005," the publication year ranged from 2011" to
2025.%” *! Many studies were conducted in the USA
(n=11),!819222526282931 53 3740 seven studies were conducted
in the European region,23 242730323839 four in the Asian
region® ** and one in the African region.” Most studies
had a cross-sectional design (n=16) ,18-2125263032-40 3¢ had
a cohort design (three prospective® *** and three retro-
spective)® ***! and one was a cost-of-illness study.27 One
of the retrospective studies was a replication of a previous
study.” ** One study reported a population-level analysis,
with an undefined sample size,” one study reported a
county-level analysis that involved 3137 counties, for a
total estimated population of over 300 million.*® In the
other studies, sample size ranged from 1217 to 92749.%
Both female and male gender/sex were represented,
with a greater prevalence of female gender/sex in studies
conducted on child caregivers® * and a greater preva-
lence of male gender in a study conducted on veterans.*
Based on the reported data, the age of participants ranged
from 15 years® to over 85 years.”

The study samples included different types of popula-
tion. Seven studies were conducted on the general popu-
lation,? 2090313536 five studies included individuals with
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Figure 1 Flowchart of the screening process (Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA)
2020 flow diagram).

a medical condition (ie, diabetes,32 cancer,® chronic
pain,” COPD,” surgical patients),”® three studies
included child caregivers® * *” and two studies included
workers.” ** Four studies were conducted on individuals
with a specific health plan, of which two included only
elderly people.'® ' %7% Table 1 shows the descriptive char-
acteristics of the studies.

Regarding outcome measures, a variety of tools was
used for measuring HL. The most used were the Three
Health Literacy Screening Questions (3HLSQs) devel-
oped by Chew and colleagues and further validated by
Wallace and colleagues.”’ ** The 3HLSQs is a set of ques-
tions, each of which can be used as an independent HL
screener, although they are sometimes used together.
The 3HLSQs were administered in a modified version in
two studies,'® *” while four studies used only one of the
three questions.” * %7 * None of the studies used the
tool in its full original version. The European Health
Literacy Survey Questionnaire (HLS-EU-Q)* ** was used
in its full version (47 items) in two studies,* * and in
its 16-item version in two other studies.”’ * The BRIEF
Health Literacy Screening Tool (BRIEF)* by Haun and
colleagues was used in two studies,” ** as was the 12"
item of the Musculoskeletal Health Questionnaire (MSK-
HQ).**** The Short Test of Functional Health Literacy
in Adults (SSTOFHLA), the Newest Vital Sign (NVS), the

Rapid Estimate of Adult Literacy in Dentistry (REALD-
30), the Single Item for Literacy Screener (SILS) and the
Health Literacy Questionnaire (HLQ) were used each in
only one study.”™' In general, only one HL-measuring
tool was used in each study, except one study, where
both NVS and REALD-30 were administered.”” Together
with HL, one study measured health-related knowledge
by using 5 out of 13 questions proposed by two of the
authors in a previous research study.”

Other studies used HL data derived from national
surveys, for which ad hoc questionnaires were originally
developed: the National Assessment of Adult Literacy
(NAAL, USA) and the Chinese Health Literacy Scale
(CHLS, China). The NAAL is the national US ques-
tionnaire aimed at measuring the literacy levels of adult
people.”® Since 2003, it contains a component designed
specifically to measure HL. The CHLS was developed
for the purpose of the Chinese national health literacy
surveillance system, established by the National Health
Commission in 2012 °* Two studies used data driven
from the NAAL survey,25 31 and the other two studies used
data from the Chinese national survey.”” ** Finally, one
study used HL scores derived from the Health Literacy
Map produced by the University of North Carolina at
Chapel Hill.*
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Table 1 Descriptive characteristics of the studies
Author Study design Country Population Sample size (n) Age (years)
Howard et a/'® Cross-sectional study USA Non-institutionalised elderly individuals 3260 Mean
enrolling in a Medicare managed care plan range=71.6-75.6
Hardie et al'® 1year cross-sectional USA Individuals enrolled in a Consumer-Driven 4130 Range=18-65
study Health Plan (CDHP) by two national
employers
Cimasi et a/*® Population-level USA Missouri residents Not defined Not defined
secondary analysis
Vann et a/*® Prospective cohort USA Child-caregiver dyads from the Carolina 1132 dyads Mean=27 (parents);
study Oral Health Literacy (COHL) 19 months (children)
Franzen et al Cross-sectional study Switzerland Insured persons of the basic health 493 Range=35-70
(2014)%8 insurance plan of an insurance group
Haun et a/*® Retrospective study USA US veterans 92749 Ranges: <55; 55-64;
65-74; 75-84; >85
Mantwill et al*? Cross-sectional study Switzerland Individuals with type 2 diabetes 391 Mean=63.8;
Range=38-70
Rasu et a/*' Retrospective study USA Individuals aged >18 years old 22599 Mean=48.7
MaclLeod et a/®”  Cross-sectional study USA Individuals having been enrolled in AARP 7334 Min=65
Medicare Supplement plans for at least
6 months
McDougall et a/*®  cross-sectional survey USA Individuals with localised or regional 277 Mean=57
cancer of the colon or rectum
Mayer et al*’ Bottom-up cost-of- Austria Individuals with chronic pain for 3months 121 (whole Mean=48.8 (whole
illness study or more sample); 54 (cost- sample); 49.6 (cost-
of-illness analysis) of-illness analysis)
Hou et a/** Cross-sectional study Taiwan Community participants 648 Min=65
Shi et al*® county-level cross- USA People living in all urban and rural counties 3137 counties; LHL and HHL
sectional study in the USA 303897545 ranges: <64; 65-74;
individuals >75
Ture et al*® Descriptive study Turkey Individuals with chronic obstructive 316 Not defined
pulmonary disease (COPD)
Gerich et al®® Cross-sectional study Austria General population 590 Range=18-80
Liu et a/*® Secondary analysis of China Residents 6316 Mean=49.1
cross-sectional data
Puzzitiello et a”®>  Retrospective study USA Patients who underwent elective inpatient 230 Mean=68.2
reverse or anatomic shoulder arthroplasty
Goodwin et a/*’ Cross-sectional study USA Parents of Children with Medical 236 Max=19 (children)
Complexity
Kilingmo et a®®  Secondary analysis ~ Norway Workers on sick leave due to 549 Mean=50
musculoskeletal disorders
Kilingmo et a**  Secondary analysis Norway Workers on sick leave due to 509 Mean=49
(Replication study) musculoskeletal disorders
Li et a/®® Cross-sectional study China Non-institutionalised residents 49967 Mean=45.3
Boateng et a/*® Cross-sectional study Ghana Caregivers of children aged <5 years. 1234 Range=15-69
Lee et al*! Cross-sectional study Korea Participants in the Korea Health Panel 5469 Range=19-65

HHL, high health literacy; LHL, low health literacy.

Survey (KHPS)

All but three studies classified HL scores, often based
on categorisations used in previous studies. One study
used continuous scores, stratifying the analysis for the
various questionnaire items.'” Table 2 describes HL tools
and scoring approach for each study.

Cost evaluation
We analysed the strategy adopted for cost evaluation.
According to selected items from the COI checklist, we

examined the study perspective, the costing approach,
the currency and any adjustments for inflation. We also
examined the time frame for data collection and reported
whether the study analysis was adjusted for covariates
(table 3).

The perspective adopted for cost analysis was rarely
clearly reported, nor was it easy to infer it by reading
the article text. However, at least five studies analysed
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Table 2 Health literacy tools and scoring

Author

Tool

Scoring

Howard et al'®

Hardie et a/'®
Cimasi et al®®
Vann Jr et ai®®

Franzen et al*®

Haun et al?®

Mantwill et al*?

Rasu et ai*'

MacLeod et al*”

McDougall et a/*®

Mayer et al*’

Hou et al**

Shi et al*®

Ture et al*®

Gerich et a/®®

Liu et a/®®

Puzzitiello et al??

Goodwin et al/*°

Killingmo et a/*®

Killingmo et a/**

Li et al®®

Boateng et a/*°

Lee et ai*!

HL, health literacy.

Short Test of Functional Health Literacy in Adults

Modified version of the Three Health Literacy
Screening Questions by Chew and colleagues

Missouri Health Literacy Mapping Tool, based on the

National Assessment of Adult Literacy (NAAL)

Newest Vital Sign (NVS), Rapid Estimate of Adult
Health Literacy in Dentistry (REALD-30)

Adapted version of one of the Three Health Literacy
Screening Questions by Chew and colleagues

BRIEF Health Literacy Screening Tool

Adapted version of one of the Three health literacy
screening questions by Chew and colleagues

Performance test from the National Assessment of
Adult Literacy (NAAL) 2003

One of the Three Health Literacy Screening
Questions by Chew and colleagues

One of the Three Health Literacy Screening
Questions by Chew and colleagues

Adapted version of the Three Health Literacy
Screening Questions by Chew and colleagues

47-item European Health Literacy Survey
Questionnaire (HLS-EU-Q)

HL scores derived from the Health Literacy Map
produced by the University of North Carolina at
Chapel Hill

Turkish translation of the European Health Literacy
Survey Questionnaire (HLS-EU-Q).

16-item short version of the HLS-EU-Q (subjective
HL); 5 out of the 13 items taken from Gerich and
Moosbrugger, 2018 (health-related knowledge).

Chinese Health Literacy Scale

BRIEF Health Literacy Screening Tool
Single Item Literacy Screener (SILS)

A single item (Q12) from the Musculoskeletal Health
Questionnaire (MSK-HQ)

A single item (Q12) from the Musculoskeletal Health
Questionnaire (MSK-HQ)

Chinese Health Literacy Scale

Health Literacy Questionnaire (HLQ)

European Health Literacy Survey Questionnaire
(HLS-EU-Q16)

Three identified categories (inadequate HL, marginal HL and
adequate HL), unclear cut-off.

Continuous (for the whole tool and the single items
separately)

Below basic (NAAL<184); basic (NAAL=185-225);
intermediate (NAAL=226-309); proficient (NAAL=310-500)

Low HL (NVS<2, REALD-30<13); adequate/high HL (NVS>2,
REALD-30>13)

Five categories (based on the question answers)

Inadequate HL (BHLST=4-12); marginal HL (BHLST=13-16);
and adequate HL (BHLST=17-20)

Continuous
Below basic or basic HL (HLS<226); above basic (HLS>226)

Inadequate HL (answer=not at all/a little bit) and high HL
(other answers)

Low HL (answer=not at all/a little bit), medium
HL (answer=somewhat, quite a bit) and high HL
(answer=extremely)

Continuous
Sufficient HL (HLS-EU-Q>34); limited HL (HLS-EU-Q<33)

Below basic/basic HL (LHL; HL score<225) and above basic
HL (HHL; HL score>225)

Inadequate HL (HLS-EU-Q = 0-25), problematic/limited HL
(HLS-EU-Q = 25-33), adequate HL (HLS-EU-Q = 33-42) and
perfect HL (HLS-EU-Q = 42-50)

Low subjective HL/high subjective HL (cut-off HLS_EU_Q=3),
low health-related knowledge/high health-related knowledge
(cut-off=4)

Adequate health literacy (>80% of the full score), inadequate
HL (<80% of the full score)

Low HL (BHLST score<17); high HL (BHLST score>17)

For primary analysis adequate HL (‘never’/‘rarely’),
inadequate HL (‘sometimes’/‘often’/‘always’); for sensitivity
analysis adequate HL (‘never’), inadequate HL (all other
responses)

Three categories (completely/very well understanding,
moderate understanding or slightly/no understanding).

Three categories (completely/very well understanding,
moderate understanding or slightly/no understanding)

Adequate (CHLS>53), intermediate (CHLS=40-52), basic
(CHLS=27-39) and below basic (CHLS<26)

Seven profiles (‘profile 1’ = highestmean scores in all
nine subscales; ‘profile 7’ = lowestmean scores in all nine
subscales)

Inadequate HL (HLS-EU-Q16<9 points), problematic
HL (HLS-EU-Q16=9-12 points) and sufficient HL (HLS-
EU-Q16>12 points).
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Table 3 Strategies adopted for cost evaluation

Costing Year(s) of data Foreign Inflation Cov.
Perspective approach Cost source collection currency adjust adjust
Howard et a/'® Patient, healthcare Top-down Prudential Healthcare’s 1997 + (%) - +
service administrative claims files
Hardie et a/'® ? Top-down Data warehouse of consumer- 2006 + (%) - +
driven health plan (CDHP)
members
Cimasi et a/® ? Top-down Missouri Information for 2008 - (%) - +
Community Assessment (MICA)
Vann Jr et a*® Health system Top-down Medicaid claims 2008-2009 - (%) +(2010) +
Franzen et al*® Insurance companies Top-down Insurer’s administrative 2012 +(€) ? +
database
Haun et a/?® ? Top-down Decision Support System 2007-2009 - %) = +
National Data Extracts (NDE)
Mantwill et al*? Insurance companies Top-down Insurer’s administrative 2012 (data -(CHF) - +
database relating to
2009-2011)
Rasu et a®' Patient Top-down Medical Expenditure Panel 2005-2008 -% +(2010) +
Survey - Household Component
(MEPS-HC).
MacLeod et al®”  Patient, national Top-down Administrative claims databases 2012-2013 - (%) + (2015) +
insurance
McDougall et al*® Patient/patient’s Bottom-up Respondents 2015 n.a. n.a. +
family
Mayer et al*’ Patient, healthcare Bottom-up Department of Health 2012-2014 - (€) +(2016) -
system, society Economics Unit Cost Online
Database for Austria
Hou et a/** Medical/public health Bottom-up Respondents 2018 n.a. n.a. +
Shi et al*® National insurance Top-down Dartmouth Atlas of Health Care 2010-2011 -% No +
(Medicaid)
Ture et al*® ? top-down  National Health Service 2017 +©%) No =
Gerich et a/®® ? Top-down Register of the Upper Austrian 2017 - (€ No +
sickness fund
Liu et al*® Patient Bottom-up Respondents 2019 -(CNY) No
Puzzitiello et al”®>  ? Top-down Estimated using time-driven 2018-2021 ? ?
activity-based costs (TDABC)
Goodwin etal”®  ? Top-down Pediatric Health Information Not specified - ($) No +
System (PHIS) database
Kilingmo et a/®® 2 Top-down Norwegian Patient Registry 2018-2019 +(€) +(2022) +
(NPR); Municipal Patient and
User Registry (KPR)
Kilingmo et a®* 2 Top-down Norwegian Patient Registry 2019-2020 +(€) +(2022) +
(NPR); Municipal Patient and
User Registry (KPR)
Li et ai*® Patient Bottom-up Respondents 2020 -(CNY) No +
Boatengeta/®®  Patient Bottom-up Respondents 2017 + () No
Lee et a/*! Patient Bottom-up Korea Health Panel Survey 2021 +%) No

n.a., not applicable.

costs from the patient perspective. Seven studies used a
bottom-up approach, as they collected costrelated data
directly from respondents, whereas 16 studies retrieved
data from available datasets. Consulted datasets included

insurance company databases, national and local regis-
tries, and survey secondary data. The data collection time
frame was reported by 22 studies and ranged from 1997'®
to 20212 **
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In addition to the seven studies conducted in the USA,
another five studies reported costs in US dollars ($). Five
European studies reported costs in euros (€), although
only 2 of them were conducted in a country that has
adopted the European currency (ie, Austria). Two studies
reported costs in Chinese Yuans (CNY), while one used
Swiss Francs (CHF). As shown in table 3, six studies
adjusted the costs for inflation (the year of the currency
is reported in brackets). McDougall and colleagues™ and
Hou and colleagues,™ respectively, considered financial
hardship and self-paid vaccination as indicators of health-
care costs, without quantifying the total amount.

Twenty-one studies out of 23 analysed the association
between HLL and HCC adjusting for covariates. In most
studies, covariates included the sociodemographic char-
acteristics of the sample (eg, age, sex/gender, race/
ethnicity, education, marital status, occupation, etc.),
together with health status (mostly in studies conducted
on persons with a medical condition) and health
behaviours.

Critical appraisal

We critically analysed the studies included in the review
by using the AXIS checklist. The analysis revealed that
almost all studies clearly defined their aims (item 1,
n=22) and the reference population (item 4, n=22),
reported an accurate description of basic data (item 12,
n=20), presented results for all the analyses described in
the methods (item 16, n=21) or reported results that were
internally consistent (item 15, n=20).

Although the target population was defined in most
studies, the choice of the sample frame (item 5) and the
sample selection process (item 6) were frequently at risk
of selection bias. The chosen sample frame was evaluated
as representative of the target population in eight studies,
whereas in six studies it was difficult to determine whether
the sample frame could have been representative. The
remaining studies were scored negatively mainly because
the sample was selected from a specific setting or context.
The sample selection process was positively evaluated in
12 studies that included all subjects from the identified
sample frame or used random selection. The selection
process was rated as ‘unclear’ (n=9) when it was difficult
to determine whether it would lead to a representative
sample, due to restrictive inclusion criteria. Items 5 and 6
were judged as not applicable to two studies that analysed
data at a population level.

Another issue affecting the representativeness of the
sample is the management of non-responders. This issue
was disregarded by many of the studies included in the
review. Only two studies properly addressed and cate-
gorised non-responders (item 7)—one also providing
information about non-responders (item 14)—whereas
two studies did it partially. The response rate was barely
reported (7 out of 13 studies) and it was very low in six
studies (<38%). One study reported a response rate of
65%, which is a bit higher than the one reported by others,
but still may raise concerns (item 13). We considered

items 7, 13 and 14 as not applicable for those studies that
used data from previous research or existing dataset.

Only five studies reported the methodology used
for sample sizing or selected the number of variables
included in the statistical analysis based on the size of the
available sample (item 3). We did not apply this item to
one population study.

Nearly half of the studies clearly described the meth-
odology adopted for their investigation (item 11, n=17).
However, only eight studies fully discussed the study
aim, possible selection bias (when applicable), concerns
related to non-respondents, confounding factors and
non-significant results (item 17). The remaining studies
only addressed some of the issues mentioned above in the
discussions.

All 23 studies used variables that were appropriate
for their aim (item 8). However, the instruments and
methods used to measure these variables had in many
cases not previously been tested or validated (item 9).
Seven studies correctly measured both HL and HCC,
whereas 12 studies used unvalidated outcome measures,
estimated the outcome, or relied on self-reported data for
HL or HCC. Four studies used slightly reliable measures
for both HL. and HCC.

Two studies did not report any declarations about
funding sources or conflicts of interest, 1 study reported a
conflict of interest for one of its authors, 1 study reported
funding for two authors, while four studies reported
being funded by societies or organisation that may have
an interest in the study results (item19). All these studies
(n=8) were scored ‘?’, as it was not possible to determine
whether the fundings or conflicts of interest could have
affected the interpretation of results.

Eleven studies reported being approved by an ethical
committee and that consent was obtained from partici-
pants (item 20). We scored as unclear (‘?’) the remaining
studies, as they did not clearly state whether ethical
approval was obtained or necessary, although some
of them were based on secondary data or on available
datasets.

All studies adopted an appropriate design (item 2)
and discussed the limitations of their investigation (item
18). Measures used to detect statistical significance (eg, p
value, CIs) were deductible from all the studies; however,
only 16 studies explicitly mentioned those measures in
the methods (item 10).

Table 4 reports the results of the appraisal process.

We assigned a score to each study, based on the critical
appraisal. We considered the number of issues properly
addressed and the number of items that were applicable
to every single study. As figure 2 shows, the average score
was 0.68. Thirteen studies scored above average, with 5
scoring 0.8 or higher. Two studies got the highest score
(0.88).

Evidence synthesis
The studies included in this review investigated the rela-
tionship between HLL and a variety of HCC. The cost
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Table 4 Critical appraisal of included studies

Intro Methods Results Discussion Other

Items 1 2 3 4 5 6 7 8 9 10 11 12 13* 14 15 16 17 18 19* 20
Howard etal®  + s 2 2 2 me T F F W s = W ¥ ¢ 9 + 9 2
Hardie et a/® < L T s, 0
Cimasi et al*® * * na. * na na na * - ° - na. na. ° * /- * ? ?
Vann Jr et al29 + + _ + + n.a. + + + + + n.a n.a + + + + + +
Franzen et al38 + + - + 2 + +/_ + +/_ (+) + + _ + +/_ + + + 2 +
Haun et 6/28 + + _ + P + na. * * + + + na na * + + + + +
Mantwill et a/®*  * L I A T P v
Rasu et a/*’ * -ttt pa *t - * * * pna na * * Y- A n.a.
MaclLeod etal’” * A S S\ N SR S S = +a
McDougall et a/*® * ¢ =5 © @ A A s @ .
Mayer et al*’ % o _  f _ 9 _ ot _ o+ o+ 9 _ + + + ; S ry
Hou et a** L 2T A S S A S S S 5 + 9+
Shi et a/*® - * - * npna nana * ‘- * * * na na * * * * * n.a.
Ture et al39 + + _ + _ 2 _ + e (+) e e _ + A - + + +
Gerich et aISO + + _ + _ + + + + (+) + + _ A + + + + + +
Liu et al*® * B S O R Y + 9 "
Puzzitiello et a/® * * - Y - * npa * * * * * pa na * * - 9 *
Goodwin et a/*®  * OO S T S S P 2
Kilingmo eta/®® * .+t 92 * pa *t Y * * * npa na * * ¢ 4 *
Kilingmo et a®*  * .+t 92 * pa t* Y * * * pa na * * Y- 4 *

Li et al®® * L oyt o A ) _ + AT + + +
Boateng eta/®  * .t - * npa * Y * * * na na - * - ot ¥
Lee et a/*! * * - Y * 2 npa t* Y * * */ npa na * * Y- A n.a.

*Reversely scored.

?, unclear; =, issue partially addressed; +, issue properly addressed; -, issue not properly addressed; n.a, item not applicable.

analyses considered generic medical costs (n=3 studies),
treatmentrelated costs (n=9), outpatient costs (n=4),
inpatient costs (n=9), emergency costs (n=6), out-of-
pocket expenses (n=4) and financial hardship (n=1).
Treatmentrelated costs were due to medication, restor-
ative oral care and malaria treatment. Outpatient costs
also included office visits and preventive costs (vaccina-
tion and preventive oral care). Inpatient costs were either
generic or disease-specific (lung disease), stage-specific
(end-of-life care) or setting-specific (intensive care unit).
Emergency costs also included expenses due to emer-
gency oral care.

Fifteen studies reported statistically significant results,
five of which computed the difference in HCC between
different HL subgroups, whereas the remaining nine
analysed the association between HLL and HCC. Table 5
reports only significant results (see online supplemental
materials for all results).

Treatment costs
Regarding generic medical costs, Hardie et al' found a
negative association with HL (measured by using each

of the adapted 3HLSQs) in individuals enrolled in
consumer-driven health plans. MacLeod et al’ reported
similar findings for older people with inadequate HL,
who incurred higher medical costs than peers with high
HL. Interestingly, the authors found these results in
both healthy elderly and those with an impaired health
status. Both Hardie et al'® and Mantwill e/ af* found a
negative association between medication costs and HLL
(measured by adapted versions of the first and third
HLSQs, respectively), in older people and in persons
with type 2 diabetes. Hardie' also found a negative asso-
ciation between the total amount of medical and medica-
tion costs and HL. measured by the first and third of the
adapted 3HLSQs. Howard et al'® reported no significant
difference in costs incurred for medication costs by older
people with different HL levels, as measured using the
S-TOFHLA.

Outpatient costs

Rasu et af' found higher outpatient costs for individ-
uals with below basic HL, compared with those with
above basic HL, as measured by the NAAL. Similarly,

Tusoni F, et al. BMJ Open 2025;15:6108816. doi:10.1136/bmjopen-2025-108816
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Figure 2 Scoring of studies according to critical appraisal.

Franzen et af® reported that persons with lower levels of
HL (measured by one of the adapted 3HLSQ) incurred
higher outpatient costs in both the years considered for
the analysis. In contrast, Howard et al'® found that elderly
people with adequate HL spend more on outpatient visits
than those with marginal HL. Regarding preventive costs,
Hou et al’* found that older people with higher HL levels
(HLS-EU-Q47) are more likely to self-pay for vaccination.

Inpatient costs

Hardie et al'® found a negative association between costs
related to admission or admission facilities and HL.
The association was found either when measuring HL
by using the whole 3HLSQ), adapted version, or when
using one of the single questions, (except when using
the second question, in assessing admission costs). Ture
et al found no statistically significant differences in
pulmonary admission costs incurred by individuals with
COPD with different HL levels (HLS-EU-Q47). Howard
et al'® reported higher inpatient costs for older people
with inadequate HL. Similarly, Goodwin et al® reported

0.65 MS 0.70 0.75 0.80 0.85 0.90

a higher risk of incurring higher child hospitalisation
costs for parents with an HL score (SILS) lower than the
highest. Franzen et al’® reported no statistically significant
association between HLL and inpatient costs for insured
people. Shi*® found a negative association between HLL
of US residents (derived from the Health Literacy Map)
and costs related to end-oflife care. Finally, Cimasi®
reported an inverse correlation between HLL of Missouri
residents (derived from the NAAL) and preventable

hospitalisation charges.

Emergency costs

Both Rasu et af' and Shi et al’® reported higher emer-
gency costs for US residents with low HLL. Similar find-
ings were reported by Howard et al,'® referring to older
people. Similarly, Hardie' reported a negative association
between the HLL of enrolees in a CDHP and emergency
costs. Goodwin et al'’ reported a higher risk of incurring
higher emergency costs for children whose parents had a
HL score lower than the highest.
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Out-of-pocket costs

Liu et al® reported higher out-of-pocket costs for Chinese
residents (Ningbo province) with inadequate HL
compared with those with adequate HL, as measured by
the NHLS. Similarly, Li ¢t aP® reported a negative associ-
ation between HL of Chinese residents (measured using
the same scale) and out-of-pocket costs.

Financial hardship

McDougall and colleagues™ were the only ones to investi-
gate the relationship between HLL (measured by one of
the 3HLSQ) and financial hardship in cancer survivors,
reporting a positive association.

Total costs

Eight studies investigated the relationship between HLL
and the sum of the different HCCs considered for the
analysis, with 5 of them reporting statistically significant
results. Howard et al'® and Ture et al’ reported signifi-
cantly higher total HCC incurred by older people and
COPD patients with low HLL. Hardie et al” reported a
highly significant negative association between HLL and
total HCC in individuals enrolled in a CDHP. Franzen et
al® found that Swiss insured people with low HL are more
likely to incur total HCC than their peers with higher
HL. Haun®® reported a higher risk of incurring higher
costs for US veterans with marginal and inadequate HL,
compared with those with adequate HL, as measured by
the BRIEF.

Non-significant results

Eight studies did not report any statistically significant
results. Vann et al’ reported non-statistically significant
associations between HLL of child caregivers (measured
by the REALD-30 and the NVS) and costs related to
children’s oral care (preventive, restorative and emer-
gency). Gerich et al’’ reported no statistically significant
associations between HL profiles of the general popu-
lation—based on the scores of the HLS-EU-Q16 and
the five questions investigating health-related knowl-
edge—and pharmacy costs. Both studies by Killingmo
and colleagues23 2 reported no statistically significant
associations between HL (measured by one item of the
MSK-HQ) and total HCC in workers on sick leave due to
musculoskeletal disorders. Boateng et al’ found no statis-
tically significant differences in household costs incurred
for the malaria treatment of children under 5 years of
age whose caregivers had different HL profiles. Lee et al*'
reported no statistically significant association between
HLL in the general population (measured by the HLS-
EU-Q16) and out-of-pocket expenses. Finally, two studies
conducted by Mayer et al’” and Puzzitiello et al* reported
no relationship found between HLL and HCC. Specifi-
cally, Mayer and colleagues”” evaluated the differences in
out-of-pocket costs and other costs related to medication,
radiological procedures and inpatient and outpatient
procedures in subjects with chronic pain and different
HL scores (adapted version of the 3HLSQ). Puzzitiello

and colleagues® evaluated the association between inpa-
tient costs for shoulder arthroplasty and HLL of patients,
as measured by the BRIEF. However, both studies did
not report any statistical outcome for the evaluated
relationship.

DISCUSSIONS
Our review aimed at collecting and synthesising the
evidence available on the impact that health literacy may
have on healthcare costs sustained by citizens, insurance
companies and healthcare systems. We identified 23
studies that investigated the relationship between HLL
and HCCin a variety of populations in different countries.
Fifteen studies reported statistically significant results, 9
of which were of average or high quality. Findings from
most of the studies were coherent and revealed that indi-
viduals with low HLL, even from different populations,
incur or are more likely to incur higher HCC than their
peers with higher HLL. This was reported for generic
medical costs, for treatmentrelated, inpatient, outpatient
and emergency costs, for medical out-of-pocket expenses
and financial hardship, with greater evidence for inpa-
tient and emergency costs. Two studies reported a posi-
tive association between HLL and economic outcomes. In
one case, the economic outcome was related to the use of
preventive services (ie, self-paid vaccination),* which can
reduce the risk of incurring higher expenses due to infec-
tious disease. It is worth noting that, in this case, partici-
pants with higher health literacy were more likely to have
a family doctor and to be able to self-manage illnesses.™
In the other case, a positive association was reported
between HLL and costs linked to outpatient visits.'®
However, the same study showed that individuals with
marginal and inadequate HLL incur higher emergency-
related costs than individuals with adequate HL. and that
inpatient and total costs are higher for individuals with
inadequate HL. These inverse trends in outpatient costs,
on the one hand, and emergency costs, on the other, have
already been shown to have a causal relationship.”

Previous systematic reviews investigated the associa-
tion between HL and the use of healthcare services. One
found evidence supporting the association between HLL
and the use of cancer screening.”® Others explored the
association between HL and vaccine adherence or disease
self-management, with inconclusive results.”” Evidence
was found to support the association between HL and
medication adherence,60 61 which is known to improve
outcomes and quality of life, reducing HCC. This latter
research is more in line with the results of our review.

Higher quality evidence was available for financial hard-
ship, medication, outpatient visits, emergency and total
costs. Average quality evidence was available for inpatient
costs (three studies), medication, outpatient, emergency,
generic medical and total costs, and for out-of-pocket
expenses.

According to the critical appraisal, only five studies
were judged to be of high quality (=0.80). This is because
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several studies were found to be at risk of bias. Most of
the included studies used instruments that were not vali-
dated but only adapted from validated instruments. The
choice of a non-valid instrument can increase the risk
of measurement bias and affect the study results. Some
studies did not collect direct measures of the assessed
variables. Instead, they estimated HLL or HCC, based on
the available dataset. Although it allows researchers to
conduct studies at a population level, this may affect the
reliability of the measure.

We found a variety of instruments used to assess
HL. Contrary to our expectations, the most used HL
measure was the 3HLSQs by Chew and colleagues. This
instrument is not frequently used in studies conducted
on HL; however, it is quick to administer.®? The review
revealed that brief HL measures are used in specific
contexts to routinely screen for HLL.** *® These instru-
ments (often made of a single item) are easy and fast
to use. On the one hand, that is likely to increase the
respondent compliance. On the other hand, they
measure just one or a few dimensions of HL, raising
concerns about their effectiveness in detecting the real
HLL of respondents.” *' ** However, quickly assessing
the HLL of individuals attending a healthcare facility
can help adopt useful strategies to properly manage
those identified as being at risk of misunderstanding
health information.

There was a great heterogeneity in the methodologies
adopted for cost analysis (table 3). Most of the studies
did not clarify the chosen perspective, leaving the reader
in doubt whether the analysed costs were covered by the
patient, the insurance company or the healthcare system.
It is worth noting that healthcare systems are complex
and diverse from country to country, and what can be
considered normal in one country cannot be in another
one. Hence, every study assessing healthcare costs should
clearly define who is the payer.

Another recurrent risk of bias was linked to the selec-
tion of participants. Half of the identified studies seemed
to use appropriate selection strategies (eg, random selec-
tion, multi-stage selection, etc.), while only eight studies
chose an appropriate sample frame (table 4). Choosing
an unrepresentative sample frame can nullify the effort
made to properly select subjects. Some studies tried to
overcome this bias by limiting their findings to the selected
sample. This strategy cannot be meaningfully applied
when statistical significance is defined. The purpose of
defining a level of statistical significance is to determine
whether a result found depends on chance and, there-
fore, whether that result can be extended to a popula-
tion homogeneous to the one examined. Computing the
significance level of the results without extending them to
a target population is inconsistent.

Non-respondents can also affect the representative-
ness of the sample. Only two out of 23 studies properly
addressed this issue by categorising non-respondents and
reporting their main characteristics, while two studies did
it partially.

We have noticed a growing trend in the publica-
tion of studies on the subject. Although the first study
was published in 2005, over half of the studies that we
included were published in the last 4 years. This testi-
fies to the growing interest in research in the field of
health literacy, reported by a trend analysis by Qi et al”®
(Nutbeam 2020). Qi and colleagues mapped the distri-
bution of research studies on HL by country, revealing
that the USA is the leading country in this research field,
followed by Australia. This is consistent with our find-
ings, as 11 studies out of 23 were conducted in the USA
(table 1). However, from our review, it emerged that other
countries have begun to show interest in research on the
economic impact of HL. Trends of HL research in Euro-
pean countries are probably influenced by the Action
Network on Measuring Population and Organizational
Health Literacy (M-POHL), an international network
created to measure and improve health literacy in popu-
lations and organisations.'" The M-POHL started its activ-
ities in 2018 and, since then, has developed and validated
a variety of instruments for measuring HL, two of which
are used in 4 of the studies we identified (table 2).

Strengths and limitations

To the best of our knowledge, this is the first systematic
review aimed at identifying studies that analysed and
quantified the direct relationship between HLL and
HCC. We adopted a blind double screening approach to
maximise the efficacy of the review process.”* The set of
selected databases should cover a large part of the avail-
able scientific literature on the topic. However, some
articles may have been left out as they were not indexed
in the selected databases or belonged to grey literature.
Furthermore, we could not retrieve two articles. In addi-
tion, the great heterogeneity of the studies did not allow
us to perform a meta-analysis.

Nevertheless, we believe that our review can provide a
better understanding of the deep relationship between
HL and HCC, supporting interventions aimed at reducing
health expenditure by increasing individual HL. It also
provides an overview of the methodologies adopted to
investigate economic dimensions of health literacy, high-
lighting the lack of uniformity in the assessment of HL
and HCC. Our findings can also help identify gaps and
future research needs.

Conclusion

Our study aimed at providing an overview of currently
available evidence on the association between health
literacy and healthcare costs sustained by citizens,
insurance companies and health providers. We found
evidence of varying strength supporting a negative asso-
ciation between health literacy and a variety of healthcare
costs. Research, policies and practices aimed at reducing
healthcare expenditure should consider this association.
Future research should clarify whether this association is
causal in nature.
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