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Abstract

Objectives: Knowledge of patient's health literacy (HL) in the emergency department
(ED) can facilitate care delivery and reduce poor health outcomes. This systematic
review investigates HL measurement instruments used in the ED and their psycho-
metric properties, accuracy in detecting limited HL, and feasibility.

Methods: We searched in five biomedical databases for studies published between
1990 and January 2021, evaluating HL measurement instruments tested in the ED on

internal consistency, criterion validity, diagnostic accuracy, or feasibility. Reviewers

screened studies for relevance and assessed methodologic quality with published cri-
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teria. Data were synthesized around study and instrument characteristics and out-
comes of interest.

Results: Of the 2,376 references screened, seven met our inclusion criteria. Studied
instruments varied in objective (n = 5) and subjective (n = 6) measurement of HL
skills, and in HL constructs measured. The Brief Health Literacy Screen (BHLS) and
the Subjective Numeracy Scale demonstrate acceptable and good internal consist-
ency across studies. None of the instruments perform consistently well on criterion
validity. The Rapid Estimate of Adult Literacy in Medicine-Revised and the Newest
Vital Sign, both objective tests with short administration times, demonstrate good
accuracy in one study with high risk of bias. The BHLS, a short subjective measure,
shows moderate accuracy across studies including one with low risk of bias.
Conclusions: Several short instruments seem valid in measuring HL and accurate in
detecting limited HL among ED patients, each with its practical advantages and dis-
advantages and specific measurement of HL. Additional research is necessary to de-

velop a robust evidence base supporting these instruments.

INTRODUCTION make appropriate health decisions.! Important HL skills include
reading and writing ability and numeracy skills. HL is an import-
Health literacy (HL) is the individuals’ capacity to obtain, process, ant determinant for health behavior, including planning and adjust-

and understand basic health information and services needed to ing lifestyle, participation in medical decision making, treatment
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adherence, and recognizing when and how to access health care
services.23

Limited HL is increasingly perceived as a global public health con-
cern.*® Levels of HL have been surveyed in industrialized countries
such as the United States, Canada, Australia, and in the European
Union (EU), with the prevalence of limited HL varying from 29% to
62%.>7 Limited HL has been associated with a wide range of adverse
health effects, including worse self-management skills,%? greater risk
of hospitalization, ED visits and lack of preventative care, worse health
status, and lower quality of life.!° The prevalence of limited HL in the
emergency department (ED) is wide ranging across studies but gener-
ally high with estimates up to 88% depending on the visitor type and
on the measurement instruments used.**'2 Among ED patients, limited
HL is associated with worse health status, higher number of health care
utilization such as ED recidivism, and higher risk of death.14 Although
the explanatory mechanisms underlying the relations between limited
HL and adverse outcomes are rather complex, many of the poor out-
comes associated with limited HL may be caused or exacerbated by in-
adequacies in clinician-patient communication.**>¢ Not recognizing
low literacy among ED visitors by clinicians can lead to suboptimal pa-
tient involvement in and receipt of care. Available ED reading materials
and standard information by provided clinicians are often too complex
for this patient group, thereby increasing the risk of patients being un-
or misinformed.***¢ Moreover, clinicians may approach treatment op-
tions differently than patients based on their assumptions of patient's
HL and disease knowledge.®*” Timely recognition of limited HL in the
ED can be a first important step in overcoming these inadequacies and
the negative outcomes associated with limited HL.

Over the past decade, there has been a growing effort in devel-
oping HL measurement instruments aimed at anticipating on limited
HL cases.’®20 Moreover, the 2004 Institute of Medicine report on
HL recommended that HL assessment should be part of health care
information systems to facilitate large-scale studies of the effects of
HL as well as the evaluation of interventions targeting limited HL.
However, there is no actual overview and critical appraisal of HL
measurement instruments used in the ED setting. Alqudah et al.?!
reviewed HL measurement instruments in the ED, but their review
consisted of publications until 2011 on specific instruments using
word recognition procedures with demonstrated concurrent validity
and a maximum administration time of 5 min.

An actual and more comprehensive overview of HL measure-
ment instruments studied in the ED informs clinicians on available
instruments and may contribute to the identification of an instru-
ment that is favorable for use in their ED. Therefore, our aim was to
systematically review scientific literature on instruments used in the
ED and their psychometric properties, accuracy in detecting limited
HL, and feasibility.

METHODS

We planned and reported this systematic review in accordance
with the reporting guidance provided in the Preferred Reporting
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Items for Systematic Review and Meta-Analysis (PRISMA).?? The
protocol of this review was established a priori and registered
on the International Prospective Register of Systematic Reviews
(PROSPERO) website with ID CRD42020174997.

Data sources and strategy

We searched for articles published between January 1, 1990,
and March 18, 2020, in the following databases: PubMed (includ-
ing MEDLINE), Cumulative Index to Nursing and Allied Health
Literature, Cochrane Library, EMBASE, and Psychinfo. Due to the
COVID-19 pandemic, study activities were postponed. An additional
search was therefore performed to find relevant articles published
between March 19, 2020, and January 11, 2021. Search strategies
(Appendix S1) comprised a combination of key search terms related
to the concepts of “emergency department,” “health literacy,” and
“measurement tools.” Specific HL screenings instruments identified
in previous literature studies as the criterion or reference stand-
ard were also included in the search strategies, namely, the Test
of Functional Health Literacy among Adults (TOFHLA), the Rapid
Estimate of Adult Literacy in Medicine (REALM), and the Wide
Range Achievement Test (WRAT).2® Additional relevant articles
were searched for by manually checking the reference lists of eligi-

ble articles and review articles.

Eligibility criteria and study selection

A fourth-year medical student (JC) and a senior health scientist (GH)
independently assessed inclusion eligibility of the retrieved refer-
ences. References were included if they: 1) were published full text
and with an abstract in English; 2) evaluated one or more instruments
aimed at screening patient's HL in the ED; and 3) reported data on
one or a combination of the following outcomes: the instruments’
internal consistency, criterion validity (assessed by the correlation of
the instrument with the short or extended version of the TOFHLA,
the REALM, or the WRAT), diagnostic accuracy (i.e., its ability to dis-
criminate between patients with and without limited HL), or feasi-
bility. Conference abstracts and publications without original data
were excluded from the analysis. After initial screening of the titles
and abstracts, both reviewers read the full texts of included articles
and screened these for eligibility. Discrepancies were discussed and

taken to a third person (YS) if no agreement could be reached.

Data extraction

Data were extracted using a standardized form that assessed study
characteristics (e.g., country, study setting, population, sample size),
instrument description, reference methods and results. Data regard-
ing internal consistency included Cronbach's alpha values. Data re-
garding criterion validity included correlation coefficients (Pearson's
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r, Spearman's rho, Kendall's tau depending on type of data). Data
regarding diagnostic accuracy included: area under the curve (AUC)
scores as the derived summary measure for diagnostic accuracy,
sensitivity, and specificity scores and related 95% confidence inter-
vals (Cls). Data regarding feasibility included: the mean total admin-
istration time (AT), the mean time on test (TOT), the proportion of
administrations with interruptions (Pl), and the mean length of inter-
ruptions (TOI) per test. Data were extracted by JC and reviewed for
completeness and accuracy by GH. Discrepancies were resolved by

discussion.

Assessment of study quality

Methodologic quality was assessed independently by JC and GH.
Disagreements were resolved by consensus or by involving YS as re-
quired. The methodologic quality and applicability of diagnostic accu-
racy studies was assessed using the Quality Assessment of Diagnostic
Accuracy Studies tool (QUADAS-2).2* This tool assesses the risk of
bias within four domains: patient selection, index test, reference
standard, and flow and timing (Table S1). Risk of bias was assessed

for each domain by answering signaling questions with "yes," "no," or
"unclear" to assist judgments. Concerns regarding applicability were
also determined for the first three domains. Risk of bias and applica-
bility concerns per domain were rated as "high," "low," or "unclear." If,
within one domain, all signaling questions were answered "yes" then
risk of bias for that domain was judged "low." If one or more signaling
questions were answered "no" then risk of bias was judged "high."
Studies were overall judged "low risk of bias" or "low concerns re-
garding applicability" if risk of bias and applicability concerns were
scored "low" on all domains relating to either bias or applicability.
Studies were judged “at risk of bias” or as having “concerns regarding
applicability” if a study was judged “high” or “unclear” on one or more
domains.?* Box H of the COnsensus-based Standards for the selec-
tion of health status Measurement INstruments (COSMIN) was used
to assess the quality of studies reporting criterion validity. Overall
quality was determined by taking the lowest rating of any item in the
box (i.e., the “worst score counts” principle).?® Inter-rater agreement
was calculated for the scores on the QUADAS-2 signaling questions
combined and for the scores on the COSMIN checklist items by
between-group kappa agreement, using the assessments from each
reviewer before resolution of disagreements. Publication bias was
not assessed because of the small numbers of studies for any given
instrument. Moreover, methods to detect publication bias in studies

assessing diagnostic accuracy data are considered unreliable.?¢%’

Data synthesis and analysis

Data were organized in tabular form to describe study characteristics
and quality, instrument characteristics, comparators, and outcomes
of interest. Descriptive statistics were used to summarize psycho-
metric outcome data and compare them against set criteria. For

internal consistency, we used Cronbach's alpha cutoffs: >0.9 excellent,
>0.8 good, >0.7 acceptable, >0.6 questionable, >0.5 poor, and <0.5
unacceptable.28 For criterion validity, we used correlation coefficient
cutoffs: >0.7 high, 0.5-0.7 moderate, and <0.5 low.?’ For diagnostic
accuracy, we used AUC score cutoffs: >0.8 good, 0.6-0.8 moderate,
and <0.6 poor.® Instruments were also categorized based on their
mode of measurement into objective measurement of HL derived by
one or more direct tests of skills and subjective measurement of HL by
individuals’ self-report of perceived skills.X? Heterogeneity in clinical
instruments and outcome reporting limited our ability to conduct a
meta-analysis. Instead, we conducted a descriptive analysis of the
psychometric, diagnostic, and feasibility results of each study.

RESULTS
Search results

Our initial search identified 2,145 records. The additional search
identified 231 records resulting in a total of 2,376 records. After
exclusion of duplicates, 1,578 records were screened by title and
abstract. Seventy-one full-text articles were retrieved and reviewed,
of which 64 were excluded. Most excluded articles (n = 46) did not
report data on our outcomes of interest. Other articles were ex-
cluded because instruments were not evaluated in the ED, a full-text
copy was not available and content turned out to be a conference
abstract. No additional relevant articles were found from the refer-
ence lists of the articles that were reviewed in full-text and from
review articles. Consequently, the final set comprised seven unique
published studies that underwent full-text extraction (Figure 1).

Study characteristics

Characteristics of the seven included studies are summarized in
Tables 1 and 2. All studies were published between 2011 and 2020
and performed in the United States. The vast majority were single

81-3436 prospective observational cohort studies,®*~%7 con-

center,
ducted in urban academic EDs.3%%3436 One study was conducted
in four urban academic EDs.®” Another study was performed in one
pediatric ED.*3 One study described a secondary analysis of pro-
spectively collected cohort data from multiple EDs in the United
States.3® Study participants consisted of non-critically ill patients,
mostly (older) adults. One study focused on the caregivers of chil-
dren aged 12 years and younger.33 All studies consisted of English-
speaking participants. Three studies also included Spanish-speaking
participants.>¥3¢%” Sample sizes varied from 202 to 2,770 partici-
pants. The included studies made efforts to minimize the impact
of confounding effects on instruments’ validity and diagnostic ac-
curacy, mostly by excluding patients with specific mental, cognitive
or physical conditions, or impairments that are known to impede an
accurate measurement of HL. Two studies described counterbal-

anced testing of instruments to reduce bias due to test fatigue.323°
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FIGURE 1 Flow chart of the study selection process

One study stratified instrument correlation scores by lower and
higher educational level.®® Three studies evaluated the internal
consistency of instruments.®%323 Five reported data on criterion
validity.31'35 Two studies evaluated the diagnostic accuracy32’37
and the feasibility of instruments.®>%¢ Most of the included studies

31,32,34-37

(n = 6; 86%) evaluated multiple instruments or different

instrument versions (short and extended).32:343537
Study quality

The summarized methodologic quality of each study is presented
in Table 2. Details on the study quality are provided in Tables S1

and S2. Inter-rater agreement for the scores on the QUADAS-2
signaling questions was high with a kappa score of 0.89. The per-
centage agreement between both raters for scores per risk of bias
domain varied between 80 and 100. Inter-rater agreement for the
scores on the COSMIN checklist items was high with a kappa score
of 0.84. None of the three diagnostic studies assessed with the
QUADAS-2%13237 scored "low risk of bias" on all four domains. All
three showed high risk of bias in the patient selection: i.e., patients

3132 and inappropriate exclusions were

were sampled consecutively
not avoided because second-grade reading level patients were ex-
cluded, which may have influenced accuracy findings.37 Only one
study showed sufficient information to determine appropriate con-

duct and interpretation of the index tests.” In all three studies the
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TABLE 2 Tested instruments, outcomes of interest, and methodologic quality per study

Outcomes QUADAS-2

First author, year Tested instruments Language IC cv DA F RB AC COSMIN Box H
McNaughton, 2011  BHLS; SNS-8 English v Y v + - Fair

Carpenter, 2014°%? REALM-R; NVS; SILS questions®; BHLS English v v v v o+ - Fair

Morrison, 20143 NVS English; Spanish Vv NA NA  Fair

Kiechle, 2015°%* S-TOFHLA; NVS; SILS questions®; BHLS;  English v NA NA Poor

REALM-R; METER

McNaughton, 2015%  SNS-3; SNS-8 English v Y NA NA  Fair
McGuinness, 2020%¢ NVS; SAHL English; Spanish v NA NA NA

Merchant, 2020% SILS questions?; BHLS English; Spanish N - - NA

Abbreviations: BHLS, Brief Health Literacy Screen; CV, Criterion validity; COSMIN, COnsensus-based Standards for the selection of health status
Measurement Instruments; DA, diagnostic accuracy; F, feasibility; IC, internal consistency; METER, Medical Term Recognition Test; NA, not
applicable; NVS, Newest Vital Sign; QUADAS-2, Quality Assessment of Diagnostic Accuracy Studies; REALM-R, Rapid Estimate of Adult Literacy
in Medicine-Revised; SNS, Short Numeracy Scale; SILS, Single Item Literacy Screener; S-TOHFLA, Short Test of Functional Health Literacy among
Adults. +, At risk of bias, concerns regarding applicability; -, low risk of bias, low concerns regarding applicability.

2All three SILS questions: i.e., 1) "How often do you have someone (like a family member, friend, hospital or clinic worker, a caregiver, or anyone else)
help you read materials given to you by the hospital, clinic, or your health care provider?" 2) "How confident are you in filling out medical forms by
yourself?" 3) "How often do you have problems learning about your medical condition or health because of difficulty reading and understanding
written information given to you by the hospital, clinic, or your health care provider?"

reference standard used may have introduced bias as the standards
used are not the undisputable gold standard (i.e., estimates of test
accuracy are not based on the assumption that the standard is 100%
sensitive and specific disagreements between the reference stand-
ard and index test result from incorrect classification by the index
test). Furthermore, in one study screeners collected scores on both
the index tests and the reference standard, thereby increasing the
risk of incorporation bias, which can also falsely increase sensitivity
and speciﬁcity.32 All three showed appropriate flow and timing of
the index test and reference standard. Applicability concerns were
considered low for all three studies. Of the five studies assessed
with the COSMIN Box H,%3> four scored "fair,"*¥3%% and one

scored "poor."3*

Instruments
Characteristics

Table 2 provides an overview of the studied HL instruments. In total,
11 unique instruments were evaluated on either internal consist-
ency, criterion validity, diagnostic accuracy, and/or feasibility. Five
instruments used direct tests to assess individuals’ HL skills (objec-
tive measurement) by letting them solve tasks dealing with print lit-
eracy, numeracy, or oral literacy. The Short Test of Functional Health
Literacy in Adults (S-TOFHLA) includes a condensed 36-item version
of the TOFHLA testing reading comprehension.34 The Rapid Estimate
of Adult Literacy in Medicine-Revised (REALM-R) is a shortened ver-
sion of the REALM, which tests individuals’ pronunciation of eight

medical words (e.g., anemia and osteoporosis).32’34 The Newest Vital
Sign (NVS) consists of a fictitious ice cream nutrition label that is
handed to the patient, as the interviewer asks six accompanying
questions to assess literacy and numeracy skills.52343¢ The Medical
Term Recognition Test (METER) contains a list of 40 medical words
mixed in with nonwords. The patient is asked to identify the real
words.?* The Short Assessment of Health Literacy (SAHL) includes
18 interviewer-administered items designed to assess patients’ abil-
ity to read and understand common medical terms. Each item con-
tains a medical term printed in boldface and two association words
(i.e., the key and the distracter). Correct answers are determined by
both correct pronunciation and accurate association.3¢%8

Six instruments used the elicitation of self-reported perceived
skills in print literacy and numeracy. The three Single Item Literacy
Screener (SILS) consist of one question (5-point Likert scale) to as-
sess individuals’ self-perceived 1) need for help in reading hospital
materials, 2) confidence in filling out medical forms, and 3) difficulty
understanding written information in trying to learn more about a
medical condition.®?**%” The Brief Health Literacy Screen (BHLS)
are the three SILS-questions combined in one instrument.3%:32:34.37
The two Subjective Numeracy Scale (SNS) versions are measures of
individuals’ perceived ability to perform various mathematical tasks
and preference for the use of numerical versus prose information.
The SNS-8 consists of eight questions (6-point Likert scale) ask-
ing individuals to assess their numeracy skills in different contexts
and their preferences for the presentation of numerical and prob-
abilistic information.33> The SNS-3 is a condensed version of the
SNS-8 with two questions on numeracy skills and one on subject
preference.®® Thresholds for detecting limited HL were provided
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for each of the studied instruments based on previously published
scoring rules for the instrument. All instruments were administered
in English. In three studies, the NVS, the SAHL, the BHLS, and the
three SILS questions were also administered in Spanish.33’3‘5*37

Internal consistency

Three instruments were tested on internal consistency (Table 3).
The BHLS demonstrated acceptable internal consistency with
Cronbach's alpha scores of 0.74 and 0.78.%31%2 The same applied to
the SNS-3 with a reported alpha of 0.78.3% The SNS-8 showed good
internal consistency with alpha scores of 0.82 and 0.83 reported in

two studies by McNaughton et al.3%%°

Criterion validity

Ten instruments were tested on validity against one or more refer-
ence standards (Table 3). Only the METER showed a high correlation
with the REALM-R (r = 0.73).%* This may be explained by the fact that
both instruments use the same medical words in testing Iiteracy.34
The METER showed moderate validity (r = 0.53) with the S-TOFHLA
as the reference standard.?* The S-TOFHLA showed moderate valid-
ity against the REALM-R as reference standard and vice versa.??3*
The validity of the NVS was poor to moderate with correlation
coefficients varying from 0.45 to 0.62 against the S-TOFHLA and
the REALM-R as reference standards. The SILS questions showed
poor validity against three reference standards (i.e., the S-TOFHLA,
the REALM-R, and the WRAT-4 mathematical subtest), both indi-
vidually (r = 0.38-0.43)%* and as questions combined in the BHLS
(r= 0.24-0.49).31%234 For the SNS-8 and SNS-3, the correlations
with S-TOFHLA and REALM-R were poor (r = 0.36-0.40).32% |n
contrast, both instruments showed moderate correlation with the
WRAT-4, which included a substantial items on numeracy like the
SNS (r=0.57 and r = 0.59).3%3°

Diagnostic accuracy

Accuracy in detecting limited HL was tested for seven instruments
(Table 3). The REALM-R and NVS demonstrated good accuracy using
the S-TOFHLA as reference standard. AUC values for the REALM-R
and the NVS were 0.80 (95% CI = 0.73-0.86) and 0.83 (95% CI =
0.78-0.87), respectively.32 The REALM-R provides reasonable sen-
sitivity and specificity for the ED setting with detecting 81% of pa-
tients with limited HL and correctly reporting 62% of patients with
adequate HL. The NVS appears to be highly sensitive (98%), but
less specific (46%).32 The BHLS showed moderate diagnostic ac-
curacy against various reference methods (i.e., the S-TOFHLA, the
REALM-R, the WRAT-4, and the SAHL) with AUC values ranging be-
tween 0.62 (95% C10.59-0.64) and 0.77 (95% C| = 0.70-0.83).31:327
Diagnostic accuracy of the three separate SILS questions, both in

the English and in Spanish version, were poor when using the SAHL
as the reference standard. AUC values ranged between 0.58 (95%
Cl =0.56-0.61) and 0.63 (95% Cl = 0.60-0.66).%’ Finally, the SNS-8
demonstrated moderate accuracy in detecting limited HL against the
WRAT-4 with an AUC of 0.77 (95% CI = 0.70-0.82).%

Feasibility

Four instruments were evaluated on feasibility (Table 4). The
REALM-R demonstrated the shortest mean administration time
(1.06 min).32 The NVS and the SAHL show similar ease of use with
regard to time of administration (means range between 3.31 and
3.57 min).®23¢ Interruptions during administration were minimal for
all three instruments (<6.1%), particularly for the REALM-R (0.5%).
Compared to the other tested instruments, the S-TOFHLA had the
longest administration time (mean = 6.55 min) and the highest per-
centage (13.1) of interruptions during test performance.®?

DISCUSSION

To our knowledge, this is the first comprehensive review of HL
measurement instruments tested in the ED. Although a substantial
number of instruments have been recently developed and tested in
various health care settings and across different populations,¢-20-24
the evaluation of such instruments in the ED setting remains scarce.
Only seven studies, all performed in the United States, fulfilled our
inclusion criteria. Nevertheless, our findings provide a valuable over-
view that could help ED professionals in selecting the most appropri-
ate HL measurement instrument for clinical and scientific purposes.1

With regard to psychometrics, the following conclusions can be
drawn. First, the BHLS and the SNS (short and extended) have good
evidence for reliability in measuring HL in the ED as they demon-
strated acceptable and good internal consistency across studies. The
internal reliability of a HL measure may be high in other nonacute
health care settings, but this outcome could be different when mea-
suring patient's HL level under different circumstances like in the
ED. Second, none of the studied HL instruments performed con-
sistently well on criterion validity. Most instruments demonstrated
poor or moderate validity against different reference standards. The
question may arise whether the true HL status of ED patients can
be captured well enough by a relatively simple screening tool often
measuring individuals’ self-perceived HL abilities that are sensitive for
bias.}”3? Another explanation may be found in inappropriate valida-
tion criteria used by the studies, because selected reference methods
may have measured a different domain of the multidimensional con-
cept of HL than the studied HL instrument itself (e.g., reading ability
and word comprehension versus numeracy skills).1>4° Third, a limited
number of instruments were tested on accuracy in detecting limited
HL among ED visitors with mixed results. The REALM-R and the NVS
showed good diagnostic accuracy (especially high sensitivity) against
one reference standard. However, these performance outcomes
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TABLE 4 HL measurement instruments tested on feasibility

Mean time of

Instrument  First author (year) Sample (n)  administration (min)?

S-TOFHLA  Carpenter (2014)% 434 6.55 min

NVS Carpenter (2014)%? 428 3.31 min
McGuinness (2020)*¢ 104 3.57 min®

SAHL McGuinness (2020)* 98 3.45 min©

REALM-R  Carpenter (2014)%2 433 1.06 min

‘Academic Emergency Medicine

Time on test Mean time of
(min/s)® % Interrupted interruptions (min/s)
6.07 min 13.1 3.77 min

3.13 min 6.0 2.85 min

NR 4.8 5.54s

NR 6.1 496s

1.06 min 0.5 1.50 min

Abbreviations: HL, health literacy; NVS, Newest Vital Sign; REALM-R, Rapid Estimate of Adult Literacy in Medicine-Revised; S-TOFHLA, Short Test
of Functional Health Literacy in Adults; SAHL, Short Assessment of Health Literacy.

*Total time for the test.
PTotal time - interrupted time.
“Originally reported in seconds and converted to minutes.

originate from a single study performed in one ED with a high risk
of bias and, therefore, should be interpreted with caution. This also
applies to the SNS-8 showing moderate accuracy. The BHLS showed
moderate accuracy in detecting limited HL and better performance
compared to each of the poorly performing SILS questions. Evidence
for the diagnostic performance of the BHLS is strengthened by the
fact that accuracy was tested against different reference standards
across multiple studies including > 3,000 adult participants. One of
these studies was a multicenter study with low risk of bias.

Apart from psychometric properties, previous reviews dealing
with HL measurement emphasized that the choice to use a particular
HL instrument also depends on practical considerations related to
administering the instrument and the advantages and disadvantages
of using an objective versus subjective measurement mode. &%’
Although the BHLS and the SNS-8 showed moderate accuracy in
detecting limited HL and were not tested on feasibility in the ED,
both measures seem to have several practical benefits. First, they
appear to incur minimal administration time, which is important
for ED professionals with limited available time for screening HL
levels. Second, both measurements are based on self-reported an-
swers that do not require in-person testing by trained staff using
prepared materials.?® Third, the self-perceived assessment of HL by
both instruments involves less cognitive effort and a reduced risk
for shame or stigma compared to objective tests like the REALM-R
and the NVS.2%*142 |n contrast, the major benefit of the REALM-R
and the NVS is their direct and objective measurement of the indi-
viduals’ skill based on empirically grounded data.'? Unlike the BHLS
and the SNS-8, these objective tests are not prone to bias associated
with self-reports (e.g., patients overestimating their abilities due to
perceived social desirability).31 Moreover, both the REALM-R and
the NVS demonstrated short administration times in the ED that
correspond with previous evaluations of the instruments in other
health care settings.23 As previous reviews on HL measurement in-
struments already argued for the general population,'’ the choice
for a particular instrument in the ED finally depends on the specific
HL domain(s) that one wants to measure and respond to in the ED.Y
The BHLS, the REALM-R, and the NVS share a common focus on
measuring individuals’ reading ability and comprehension of health

information while the SNS-8 specifically assesses numeracy skills
and preferences.

This review may guide clinicians and policy-makers in their ef-
forts to identify patients with limited HL as a primary step to im-
prove patient-provider communication in the ED and ultimately
health outcomes for this vulnerable population. Once limited HL is
identified, tailored strategies can be used to improve information
comprehension and to facilitate shared decision making in the ED
as highlighted in the proceedings of the 2016 Academic Emergency
Medicine Consensus Conference on Shared Decision Making in
the Emergency Department.*® Although strong evidence for one
or more accurate and feasible HL instruments remains limited and
findings only apply for English- and Spanish-speaking populations,
our systematic review informs ED clinicians and policy-makers by
presenting currently available instruments, along with their advan-
tages and disadvantages, that can be used for the assessment of HL
in daily practice. They should take these above-mentioned consider-
ations into account when selecting a measurement instrument as a
mean to overcome the barriers to health care delivery and the neg-
ative outcomes associated with limited HL. Various interventions,
albeit with limited evidence base in the ED setting, are available with
the potential to overcome such barriers throughout a patient's ED
visit. Interventions at the clinical-patient level include clear commu-
nication (e.g., slow down, use of plain language, lowering the level
of detail, presenting essential information by itself or first), confir-
mation of understanding (e.g., teach-back method), and reinforce-
ment (e.g., combining verbal information with illustrations).t>44-4”
Interventions at the system-patient level include clear educational
materials at the appropriate literacy level, visual aids, clear medica-

tion labeling, and shame-free clinical environments,1>444¢

LIMITATIONS

Our systematic review has several limitations. First, the heteroge-
neity of studied instruments measuring different domains of the
multidimensional concept of HL and the variety of reference stand-
ards used make it difficult to compare instruments’ validity and
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diagnostic performance in the ED. Second, the evidence provided
on criterion validity and diagnostic performance is based on a limited
number of studies with poor methodologic quality and should there-
fore be interpreted with caution. Third, all included studies were
performed in the United States and involved instruments that were
mainly tested in a single urban ED among English-speaking patients.
These aspects may limit the external validity of instruments and the
extrapolation of estimates of validity and diagnostic accuracy to ED
settings elsewhere serving populations with dissimilar sociodemo-
graphic characteristics (e.g., non-English speakers). Moreover, in
most of the included studies patients were not formally screened
on potentially confounding characteristics (e.g., dementia or undue
distress). Therefore, mild cognitive dysfunctions may have been
undetected and influenced the findings.*® Finally, as with any sys-
tematic review, selection bias is possible. Although we conducted
an extensive search of electronic literature, the search was limited
by peer-reviewed full-text publications with an abstract in English
language only.

CONCLUSION

This review highlights the existence of several short and simple in-
struments that appear valid in measuring health literacy levels and
accurate in detecting limited health literacy among ED patients.
These instruments differ in the mode of measurement, each with its
practical advantages and disadvantages, and in the measurement of
health literacy domains. Unfortunately, the low number of included
studies and their methodologic limitations hinder the demonstration
of robust evidence supporting one or more instruments. In the con-
text of the widespread problem of limited health literacy and the
ED as a first point of contact for many patients where they receive
important health information, our findings call for more research
to develop a robust evidence base for rapid and easy-to-administer
health literacy measurement instruments that are psychometrically
and diagnostically sound regardless of language spoken.®” Future
research may benefit from the following considerations. First, a bet-
ter alignment of instruments with definitions of health literacy and
tested against a corresponding criterion standard would facilitate a
more meaningful comparison of instruments. Second, future test-
ing of instruments following the Standards for Reporting Diagnostic
Accuracy (STARD)* and in accordance with the QUADAS-2 criteria
would improve determining instrument's diagnostic accuracy with
limited risk of bias. Third, the use of larger study samples includ-
ing non-English speakers across multiple and different types of EDs,
also outside the United States, could improve the instruments’ ex-
ternal validity. Findings of this systematic review should encourage
and guide health care professionals and scientists further in their
efforts to detect ED patients with limited health literacy and to fa-

cilitate their involvement in and receipt of optimal health care.
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