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Abstract

Background Low health literacy (HL) is associated with reduced disease self-management skills, worse health
outcomes, an increased number of hospitalizations, more frequent use of the emergency room and less utilization

of preventive services. To support patients with low HL it is crucial to identify affected patients. HL is a multidimen-
sional construct, which covers different skills and abilities to make informed health decisions. Validated brief screening
tools to assess health-literacy-related skills or abilities in primary care settings are currently not available in German.
This study aimed to validate a single item screener developed in the US for the German primary care setting.

Methods Our study used cross-sectional data from a survey among mainly chronically ill patients (n=346) con-
ducted in family practices in the state of North Rhine-Westphalia. We explored the convergent validity between a sin-
gle item literacy screener (SILS) and the HLS-EU-Q16.The SILS measures functional HL by asking patients about their
need for help when reading information materials. The HLS-EU-Q16 is a multidimensional HL measure frequently
used for research purposes in Germany. Associations between the two instruments were examined using Spearman’s
correlations and regression analyses. The diagnostic performance of the SILS relative to the HLS-EU-Q16 was assessed
using receiver operator curves (ROQ).

Results The SILS had a statistically significant correlation with the HLS-EU-Q16 (Spearman p: 0.35) and explained 26%
of its total variance. Stratified analyses of the convergent validity between both instruments by age, sex, migration
background, education level and chronic disease status showed moderate statistically significant correlations in all
subgroups (range: 0.223 to 0.428). With an area under the curve of 0.66, the receiver operator curve indicated a satis-
factory diagnostic performance of the SILS relative to the HLS-EU-Q16.

Conclusions The SILS provided an acceptable initial assessment of HL limitations among a heterogeneous popula-
tion of mainly chronically ill patients in a primary care setting. With only one item, the SILS can be a short and effective
tool for routine use in primary care and specialized care settings. Future research should test the SILS in other popula-
tions and pilot applications of the SILS in routine care.
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Introduction

Health literacy (HL) describes the ability to access,
understand, appraise and apply (health-) information to
make informed decisions regarding healthcare [1]. Low
health literacy is a public health challenge worldwide.
A recent meta-analysis estimated that low HL affects at
least one third of the population in Europe [2]. Low HL
levels are associated with reduced disease self-manage-
ment skills, worse health outcomes, an increased number
of hospitalizations, inadequate use of emergency rooms
and less utilization of preventive services [3-6]. This
association is well-described for chronically ill patients
in a number of studies [7]. Diabetes patients with low
HL, for example, have less knowledge of their disease,
less frequently perform adequate self-management, have
worse glycemic control and are less likely to achieve goal
HbA1lc levels compared to patients with adequate HL [8,
9]. Evidence is emerging that low HL contributes to ine-
qualities in health [10, 11]. The limited ability to perform
self-management in patients with low HL contributes
to these inequalities, as self-management is increasingly
important in chronic disease [12]. Together these facts
highlight, the need to provide extra support to patients
with low HL.

Two main approaches to support patients with low HL
can be distinguished: an individual approach strength-
ening skills and abilities of the individual, and a sys-
temic approach reducing demands and complexity of the
healthcare system [13]. Both approaches benefit from
adequate identification of patients with limited HL.

To measure HL, multiple instruments with different
approaches, for different contexts and based on different
theoretical frameworks have been developed in recent
years [14, 15]. Several instruments have been validated
for different languages and different populations. Some
allow comprehensive multi-dimensional assessments
while others are designed as screening instruments
focusing on specific health-literacy related skills or abili-
ties. So far, HL is mostly measured in research settings.
Screening tools for clinical use are scarcely used in Ger-
many and internationally [16], but their implementation
in routine primary care and hospital settings is feasible as
evidenced by US studies [17, 18].

In Germany, no validated brief screening tool is avail-
able for use by family doctors and other health care
providers to determine their patients’ HL levels. The
objective of this study was to test a previously developed
single-item screener focusing on functional HL skills [19]
among patients with diverse chronic diseases in a pri-
mary practice setting. Specifically, convergent validity of
a single-item literacy screener (SILS) and the European
Health Literacy Survey (HLS-EU-Q16) was examined.
The HLS-EU-Q16 is the most frequently used instrument
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to measure HL in epidemiological and clinical studies in
Germany. Due to its length, it is not feasible to use the
HLS-EU-Q16 as brief screener. This study examined
how closely the SILS relates to the HLS-EU-Q16, also in
terms of diagnostic accuracy. Previous validation stud-
ies of HL instruments have often not provided consistent
findings across subgroups of the study population [14].
Hence, we also investigated the influence of sociodemo-
graphic factors on convergent validity of the SILS and the
HLS-EU-Q16.

Methods

This study used cross-sectional data from a survey of 346
mainly chronically ill patients conducted between Octo-
ber 2015 and December 2017 in general practices in the
German state North Rhine-Westphalia. General prac-
tices (n=208) received an invitation to participate in the
survey via fax. A member of the research team visited
practices who expressed an interest to participate (n=11,
with n=28 family doctors) to provide further informa-
tion and enrol family doctors in the study. Family doctors
recruited patients during regular consultations. Criteria
for inclusion of patients were an age of at least 18 years,
sufficient German language skills to fill out the survey
and at least two practice visits during the past 12 months.
Patients completed a paper-based survey in the practice
after consultation with their doctor. Prior to this, writ-
ten informed consent was obtained. The study was con-
ducted in accordance with the Declaration of Helsinki
and approved by the ethics committee of the University
Hospital of Cologne (ID Number: 16—084).

Measures

This article reports findings for study participants com-
pleting the HLS-EU-Q16, the SILS and a set of demo-
graphic questions. Previous findings from the larger
patient survey, which included external HL ratings com-
pleted by the patients’ family doctors are reported else-
where [20]. The HLS-EU-Q16 builds on a conceptual
model of health literacy derived from a systematic litera-
ture review [21]. It measures four health literacy skills (i.e.
accessing, understanding, appraising, and applying health
information) in three domains (i.e. healthcare, disease
prevention and health promotion). The present study
uses the HLS-EU-Q16, a short version of the original sur-
vey consisting of 16 items. On a 4-point scale raging from
“very easy” to “very difficult” the survey measures how
easy it is for respondents to perform different activities
[22-24]. It has acceptable psychometric properties and
its sum score correlates highly with the sum score of the
long version (r=0.82) [24]. Based on the sum score three
levels of health literacy are distinguished: inadequate
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(score < =8), problematic (score>8 and < =12), and ade-
quate (score > 12) [25].

The SILS is derived from a 16-item HL screener, origi-
nally developed by Chew et al. [26] and subsequently
reduced to a 3-item instrument. Based on the 3-item
instrument Morris et al. [19] developed a single item
screener to identify patients, who have difficulty read-
ing health related materials. The ability to read health
related materials is a central component of the health lit-
eracy concept and more specifically of functional health
literacy skills [27]. The SILS asks the question “How
often do you need to have someone help you when you
read instructions, pamphlets, or other written material
from your doctor or pharmacy?”’. Respondents answer
on a five-point scale consisting of the following catego-
ries: never (1), rarely (2), sometimes (3), often (4) and
always (5). The original English version was translated
into German following the protocol of the European
Social Survey for translation of questionnaires [15]. Two
independent translators and an expert in health services
research each translated it from English into German. In
a consensus-meeting lead by an internationally experi-
enced researcher a final version was developed [28].

The SILS has been validated in clinical studies against
other HL instruments, including the Short Test of Func-
tional Health Literacy in Adults (S-TOFHLA) and the
newest vital sign (NVS) [19, 29, 30]. The SILS had a mod-
erate to good association with these instruments [19,
29, 30]. In a study by Brice et al. [29] the SILS showed
a similar ability to predict the S-TOFHLA as the 3-item
screener developed by Chew et al. [26] and an alternative
two-item screener.

Statistical analyses

Descriptive statistics were used to analyse the sample’s
demographic characteristics and their HL-levels based
on the SILS and the HLS-EU-Q16. We examined con-
vergent validity by exploring the association between the
HLS-EU-Q16 and the SILS using Spearman’s correlation
coefficients. Bootstrapping was used to calculate 95%
confidence intervals (CIs) for the correlation coefficients.
To explore the influence of the SILS on the explained
variance in the HLS-EU-Q16 two-step multiple linear
regression analyses were conducted adjusting for a priori
selected covariates (i.e. age, sex, education, migration
background, employment and chronic diseases). The
possible impact of socio-demographic variables on the
convergent validity between the SILS and the HLS-EU-
Q16 was examined using stratified analyses. To assess
the diagnostic performance of the SILS as compared to
the HLS-EU-Q16, we calculated the sensitivity, specific-
ity and likelihood ratios with CIs. A sum score of<13
on the HLS-EU-Q16 was chosen as “gold standard” for
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limited HL in these calculations. This definition of lim-
ited HL includes both respondents with inadequate and
with problematic HL levels. Receiver operator curves
(ROC) were created to determine an adequate cut-off
value for the SILS. Areas under the curve (AUC) were
calculated to determine the predictive accuracy of the
SILS. The level of significance was pre-set at alpha<0.05
for all analyses. The analyses were conducted using IBM®
SPSS® Statistics, version 27, and R [31].

Results
Completed surveys (n=346) were returned from 14
family doctors in 8 practices. Characteristics of the par-
ticipating family doctors and practices are presented in
Table 1.

From the 346 patients included in the data set, 293
patients provided valid answers on the SILS and on>14
items of the HLS-EU-Q16 allowing to calculate a sum
score. Table 2 summarizes patient characteristics of the
study sample (n = 293) which includes patients between
20 and 89 years of age (Mean=57.0, SD=16.0).

According to the HLS-EU-Q16, almost half of the
patients in our study (47.1%) have inadequate or prob-
lematic HL levels. Stratified analyses (data not shown)
indicate that patients with employment and higher edu-
cation levels had significantly higher self-reported HL
levels (p=0.016; p=0.003). No significant differences in
self-reported HL by age, sex and migration background
were identified. Assessment of the convergent validity of
the SILS and the HLS-EU-Q16 demonstrates a statisti-
cally significant positive correlation between the SILS

Table 1 Characteristics of participating family doctors and

practices
Family doctors (n=14) n %
Sex
Male 9 64.3
Female 5

Participating practices (n=28)
Number of patients enrolled®

>500-1000 1 143

>1000-1500 3 429

>1500-2000 2 286

> 2000 1 143
Type

Single practice 3 375

Group practice 5 62.5
Location

Metro 6 75.0

Urban 2 250

@ Data for one practice is missing
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Table 2 Sample characteristics

Characteristics n %
Sex?

Female 172 587

Male 114 389
Age®

<60 years 148 50.5

>60 years 133 454
Employment status®

Not working 135 46.1

Working 148 50.5
Education level®”

Low 113 386

Moderate 77 263

High 96 328
Migration background®

No 213 72.7

Yes 69 235
Number of chronic diseases’

None 15 5.1

1 85 29.0

2 83 283

3 or more 109 37.2
Type of chronic disease’

Cardiovascular disease 152 519

Back pain 132 45.1

Depression or other mental health 79 27.0
disorders

Mental disorders

Diabetes 71 242

Chronic obstructive pulmonary disease 48 16.4

Rheumatism 32 109

Cancer 28 9.6

Stroke 12 4.1

Chronic kidney disease 6 20

Other 94 32.1
HLS-EU-Q16**

Inadequate HL 42 14.3

Problematic HL 96 328

Adequate HL 155 529

Mean SD Min Max

SILS 42 10 1 5
HLS-EU-Q16 Score* (Cronbachs a=0.92) 12.2 33 1 16

*Education level was defined as low =at most primary school,

moderate = secondary school, high =university (of applied sciences) entrance
qualification; **the overall HLS-EU-Q16 score was computed as the simple sum
score of the 16 binary items; Missing data (n): 27,12, <10, 97,°11, 1

and the HLS-EU-Q16 (Spearman p: 0.35; CI [0.229;
0.449]; p <0.001).

Table 3 presents results of the stepwise linear regres-
sion model, which further investigates the relationship
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Table 3 Stepwise linear regression to predict the HLS-EU-Q16

score

Model summary R? R? change
Step 1° 0.08

Step 2 0.26 0.18
Independent variables (Full model, B p

step 2)

Age 0.783 ns

Sex 0.101 ns
Education level 0447 <0.025
Migration background 0212 ns
Employment status 0.852 <0.025
Chronic diseases® 0.339 ns

SILS 1425 <0.001

2 Step 1: Socio-demographic variables and chronic diseases entered as a block,
Step 2: SILS entered

5The variable ‘chronic diseases' was entered as dichotomous variable (0 vs. 1 or
more). All other variables were entered as displayed in Table 2

between the SILS and the HLS-EU-Q16. The findings
show a significant improvement in explained variance
from step 1 to step 2. Inclusion of the SILS in a model
with socio-demographic variables and chronic dis-
ease status only (step 1), led to a significant increase
in explained variance (R’*change=18%) and a total
explained variance of 26% of the HLS-EU-Q16. Educa-
tion level and employment status were the only variables
with a unique individual impact on the HLS-EU-Q16
score after including the SILS in the model.

Stratified analyses of the convergent validity between
the SILS and the HLS-EU-Q16 by age, sex, migration
background, education level and chronic disease status
showed statistically significant correlations in all sub-
groups. The Spearman correlations were all moderate
and ranged from 0.223 to 0.428.

Figure 1 displays the Receiver operator (ROC) curve of
the SILS relative to the HLS-EU-Q16. The AUC was 0.66
(SE: 0.661; p<0.001; CI [0.559; 0.724], indicating a satis-
factory diagnostic performance of the SILS.

Table 4 presents findings regarding different possible
threshold values for the SILS to indicate a positive test
result (ie. patients with limited HL level). A screening
threshold of>2 optimized both sensitivity (66%) and
specificity (58%) for the SILS and performed best regard-
ing the likelihood ratios. When applying this threshold
53.2% (n=156) of respondents are categorized with HL
limitations.

Discussion

This study examined the validity of a single item
screener to determine patients’ HL levels in primary
care practice settings in North Rhine-Westphalia,
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Fig. 1 Receiver operator characteristics (ROC) curve for the SILS relative to the HLS-EU-Q16

Table 4 Diagnostic performance of the SILS in identifying patients with limited HL

Threshold Response category® Sensitivity (95% Cl) Specificity (95% Cl) LR+(95% Cl) LR- (95% Cl)

>1 Never 1.000 () 0.000 (-) - -

>2 Rarely 0.659 (0.577-0.733) 0.581 (0.502-0.655) 1572 (1.265-1.978) 0.587 (0.440-0.759)
> Sometimes 0.326 (0.254-0.408) 0 (0.854-0.945) 3610 (2.141-6.867) 0.741 (0.647-0.835)
>4 Often 6 (0.073-0.180) 0.981 (0.945-0.993) 5.990 (2.109-Inf) 0.902 (0.838-0.955)
>5 Always 0.058 (0.030-0.110) 1.000 (0.976-1.000) Inf (2.096-Inf) 0.942 (0.898-0.981)

LR+ positive likelihood ratio, LR- negative likelihood ratio

2 Responses refer to the following question “How often do you need to have someone help you when you read instructions, pamphlets, or other written material from

your doctor or pharmacy”?

Germany. The screener demonstrated the ability to
predict limited HL levels of patients as defined by the
HLS-EU-Q16 with reasonably high sensitivity (66%)
and specificity (58%). The diagnostic performance
of the screener was satisfactory with an AUC of 0.66.
Based on the ROC analyses a screening threshold of >2
represents the most optimal cut-off value for identify-
ing limited HL levels using the single item screener. The
ability of the single item screener to predict limited HL
levels was similar for patients differing in age, sex, edu-
cation, migration background, employment status and
whether or not they suffer from chronic disease.

Strengths

To our knowledge this is the first study validating a sin-
gle-item HL screener against the HLS-EU-Q16. The
HLS- EU-Q16 is a HL measure frequently used in Ger-
many and internationally [32]. It is based on a multi-
dimensional definition of HL and represents a more
comprehensive, HL assessment tool than the S-TOEF-
HLA or the NVS, which measure functional health lit-
eracy only [33]. The S-TOFHLA and the NVS have been
used as criterion (or: gold standard) in previous valida-
tion studies of single-item HL screeners [19, 29, 30].
The diagnostic accuracy of the SILS in our study (AUC
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0.66) compares to the diagnostic accuracy of the SILS
reported in previous studies relative to the S-TOFHLA
among hemodialysis patients (AUC 0.67) [29] and diabe-
tes patients in the US (AUC 0.73) [19]. A study among a
diverse patient population in Italy reported a higher diag-
nostic accuracy relative to the NVS (AUC 0.87) [30]. Two
studies examining the validity of a similar single item
screener among native Spanish speaking patients in the
US found a lower diagnostic accuracy compared to our
study, both with respect to the NVS (AUC 0.47) and the
S-TOFHLA (AUC 0.32) [34, 35]. In sum, in comparison
to existing evidence, the single-item screener in our study
performs acceptable in identifying patients with limited
HL. The similar performance for subgroups of patients
suggests suitability of the screener for application among
different patient populations.

Limitations

This study tested the SILS among mainly chronically ill
patients in family doctors’ practices in Germany. More
research is required to validate the SILS among other
populations (e.g. younger patients and patients without
chronic disease) and in other health care settings (e.g.
specialized care or paediatric settings). Future research
should also examine reliability over repeated measures
and consider the acceptability of HL measurement using
the SILS from the perspective of patients. The single item
screener validated in this study can only provide an ini-
tial indication of possible health literacy limitations in
patients. It does not replace a detailed HL assessment to
understand patients’ capability in multiple HL domains.
Health literacy involves more than being able to read
instructions, pamphlets, or other written material [36].
It also involves the ability to critically judge health infor-
mation and resources, the ability to interact and express
needs for health promotion [36], and encompasses psy-
chosocial variables such as motivation [37]. Under-
standing these abilities requires more detailed screening
approaches, for example using multiple items and stimuli
to assess different aspects of HL skills or combining both
self-report measures with objective performance-based
HL assessments.

Implications for clinical practice

This is the first study validating a brief HL screener for
use in German health care settings. The screener can
provide family doctors and other providers with a first
indication that their patients have limited HL. It does
not provide information on specific HL domains in
which patients require support. Comprehensive tools
allowing more detailed HL assessments in clinical set-
tings are currently not available [38]. In the absence
of such tools the SILS offers a useful way to increase
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providers’ awareness of potential HL limitations of
their patients. Providers could incorporate the SILS in
existing forms patients complete in writing at enrol-
ment. This could contribute to sensitizing practice staff
regarding additional support needs before patients con-
sult with their doctor. As a consequence, practice staff
could take additional measures to ensure that patients
have a good understanding of the subject discussed
during the consultation (e.g. by using teach-back meth-
ods) and by encouraging patients to ask questions.

Application of the SILS should not replace necessary
supports for all patients however, such as the use of
plain language, provision of accessible, evidence-based
information materials, the initiation of additional sup-
port in navigating care processes (e.g. through coor-
dinated care) and for self- management (e.g. through
training and peer-support). Training healthcare provid-
ers in using plain language should be the first step to
make healthcare systems more user friendly [39].

Conclusion

The SILS provided an acceptable initial assessment of
HL limitations among a heterogeneous population of
mainly chronically ill patients in family practices in
Germany. With only one item, the SILS can be a concise
and effective tool to identify patients with additional
support needs in routine primary care and specialized
care settings. Future studies should pilot the SILS for
specific and tailored applications in routine care con-
texts. This may include exploring patient preferences
for different modes of administration of the SILS (e.g.
written vs. oral administration and administration by
different providers) as well as developing and testing
education measures to support doctors and other prac-
tice staff, who apply the SILS in routine care settings.
Education measures should focus on sensitizing staff
regarding the HL concept and train them in HL-sensi-
tive communication strategies.

Acknowledgements
The authors would like to thank all family doctors and patients who partici-
pated in this study.

Authors’ contributions

SS, MR and SA developed the grant proposal of the overall study. MR was
responsible for recruiting general practices. SA, MR and FN were responsible
for data collection in the general practices and coordinated the research
project together with DC. AS conducted the data analyses. SS developed

the initial draft of the article. Based on this draft AA conceptualized the data
tables and wrote the final manuscript. All authors approved the final version of
the manuscript.

Funding

Open Access funding enabled and organized by Projekt DEAL. This project
was funded by a grant of the German Federal Ministry of Education and
Research (BMBF) (01EL1425B); Study registration number: DRKS00010402.
We acknowledge support for the Article Processing Charge from the DFG



Stock et al. BMC Primary Care (2023) 24:158

(German Research Foundation, 491454339). The funding body had no role in
the design of the study, the collection, analysis and interpretation of data, or in
writing the manuscript.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due to their containing information that could compromise
the privacy of research participants. However, summarised data are available
upon reasonable request from Arim Shukri.

Declarations

Ethics approval and consent to participate

The study was performed in accordance with the Declaration of Helsinki.
The Ethics committee of the University Hospital of Cologne granted ethics
approval for the project (ID Number: 16-084). Patients completed a paper-
based survey in the practice after consultation with their doctor. Prior to this,
written informed consent was obtained from all study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

! Cologne Institute for Health Economics and Clinical Epidemiology, University
of Cologne, Faculty of Medicine and University Hospital Cologne, Gleueler Str.
176-178, 50935 Koeln, Germany. 2AOK Rheinland/Hamburg, Kasernenstrale
61,40213 Dusseldorf, Germany. >Clinic of General Pediatrics, Neonatology
and Pediatric Cardiology, Medical Faculty, Unit of Health Services Research,
University Hospital Disseldorf and Heinrich-Heine-University Disseldorf,
Moorenstrafle 5, 40225 Dusseldorf, Germany.

Received: 24 February 2023 Accepted: 19 July 2023
Published online: 09 August 2023

References

1. Serensen K, van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z,
Brand H. Health literacy and public health: a systematic review and inte-
gration of definitions and models. BMC Public Health. 2012;12:80. https://
doi.org/10.1186/1471-2458-12-80.

2. BaccoliniV, Rosso A, Di Paolo C, Isonne C, Salerno C, Migliara G, et al. What
is the Prevalence of Low Health Literacy in European Union Member
States? A Systematic Review and Meta-analysis. J Gen Intern Med.
2021;36:753-61. https://doi.org/10.1007/511606-020-06407-8/TABLES/3.

3. Vandenbosch J, van den Broucke S, Vancorenland S, Avalosse H, Verniest
R, Callens M. Health literacy and the use of healthcare services in Belgium.
J Epidemiol Community Health. 2016;70:1032-8. https://doi.org/10.1136/
JECH-2015-206910.

4. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health
literacy and health outcomes: An updated systematic review. Ann Intern
Med. 2011;155:97-107. https://doi.org/10.7326/0003-4819-155-2-20110
7190-00005.

5. DeWalt DA, Berkman ND, Sheridan S, Lohr KN, Pignone MP. Literacy and
health outcomes. J Gen Intern Med. 2004;19:1228-39. https://doi.org/10.
1111/J.1525-1497.2004.40153 X.

6. Bostock S, Steptoe A. Association between low functional health
literacy and mortality in older adults: longitudinal cohort study. BMJ.
2012;344:21602. https://doi.org/10.1136/BMJ.E1602.

7. Rademakers J, Heijmans M. Beyond Reading and Understanding:

Health Literacy as the Capacity to Act. Int J Environ Res Public Health.
2018;15(8):1676. https://doi.org/10.3390/IJERPH15081676.

8. Marciano L, Camerini AL, Schulz PJ. The Role of Health Literacy in Diabetes
Knowledge, Self-Care, and Glycemic Control: a Meta-analysis. J Gen Intern
Med. 2019;34:1007-17. https://doi.org/10.1007/511606-019-04832-Y.

9. Rothman R, Malone R, Bryant B, Horlen C, Dewalt D, Pignone M. The
Relationship Between Literacy and Glycemic Control in a Diabetes

20.

21

22.

23.

24.

25.

26.

27.

Page 7 of 8

Disease-Management Program. Diabetes Educ. 2004;30:263-73. https://
doi.org/10.1177/014572170403000219.

Mantwill S, Monestel-Umana S, Schulz PJ. The Relationship between
Health Literacy and Health Disparities: A Systematic Review. PLoS ONE.
2015;10(12):e0145455. https://doi.org/10.1371/JOURNAL.PONE.0145455.

. Stormacq C, van den Broucke S, Wosinski J. Does health literacy mediate

the relationship between socioeconomic status and health disparities?
Integrative review. Health Promot Int. 2019;34:e1-17. https://doi.org/10.
1093/HEAPRO/DAY062.

Mackey LM, Doody C, Werner EL, Fullen B. Self-management skills in
chronic disease management: what role does health literacy have? Med
Decis Making. 2016;36:741-59. https://doi.org/10.1177/0272989X16
638330.

van der Heide |, Poureslami |, Mitic W, Shum J, Rootman |, FitzGerald JM.
Health literacy in chronic disease management: a matter of interaction. J
Clin Epidemiol. 2018;102:134-8. https://doi.org/10.1016/J.JCLINEPI.2018.
05.010.

Haun JN, Valerio MA, McCormack LA, Serensen K, Paasche-Orlow MK.
Health literacy measurement: An inventory and descriptive summary of
51 instruments. J Health Commun. 2014;19:302-33. https://doi.org/10.
1080/10810730.2014.936571.

Altin SV, Finke |, Kautz-Freimuth S, Stock S. The evolution of health literacy
assessment tools: A systematic review. BMC Public Health. 2014;14:1-13.
https://doi.org/10.1186/1471-2458-14-1207/TABLES/3.

Wallston KA, Cawthon C, McNaughton CD, Rothman RL, Osborn CY,
Kripalani S. Psychometric properties of the brief health literacy screen in
clinical practice. J Gen Intern Med. 2014;29:119-26. https://doi.org/10.
1007/511606-013-2568-0.

Cawthon C, Mion LC, Willens DE, Roumie CL, Kripalani S. Implementing
Routine Health Literacy Assessment in Hospital and Primary Care Patients.
Jt Comm J Qual Patient Saf. 2014;40:68-AP1. https://doi.org/10.1016/
51553-7250(14)40008-4.

Warring CD, Pinkney JR, Delvo-Favre ED, Rener MR, Lyon JA, Jax B, et al.
Implementation of a routine health literacy assessment at an academic
medical center. J Healthc Qual. 2018;40:247-55. https://doi.org/10.1097/
JHQ.00000000000001 16.

Morris NS, MacLean CD, Chew LD, Littenberg B. The Single Item Literacy
Screener: Evaluation of a brief instrument to identify limited reading abil-
ity. BMC Fam Pract. 2006;7:1-7. https://doi.org/10.1186/1471-2296-7-21/
TABLES/4.

Stock S, Altin S, Nawabi F, Civello D, Shukri A, Redaélli M, Alayli A. A
cross-sectional analysis of health literacy: patient- versus family doctor-
reported and associations with self-efficacy and chronic disease. BMC
Fam Pract. 2021;22:1-8. https://doi.org/10.1186/512875-021-01527-4/
TABLES/S.

Serensen K, van den Broucke S, Pelikan JM, Fullam J, Doyle G, Slonska Z,
et al. Measuring health literacy in populations: llluminating the design
and development process of the European Health Literacy Survey Ques-
tionnaire (HLS-EU-Q). BMC Public Health. 2013;13:1-10. https://doi.org/
10.1186/1471-2458-13-948/TABLES/4.

HLS-EU Consortium 2012. Measurement of health literacy in Europe: HLS-
EU-Q47; HLS-EU-Q16; and HLS-EU-Q86.

Serensen K, Pelikan JM, Rothlin F, Ganahl K, Slonska Z, Doyle G, et al.
Health literacy in Europe: comparative results of the European health
literacy survey (HLS-EU). Eur J Public Health. 2015;25:1053. https://doi.
org/10.1093/EURPUB/CKV043.

HLS-EU Consortium 2009. Comparative Report of Health Literacy in Eight
EU Member States. The European Health Literacy Survey HLS-EU (Second
Revised and Extended Version).

Rothlin F, Pelikan J, Ganahl K. Die Gesundheitskompetenz der 15-jéh-
rigen Jugendlichen in &sterreich. Abschlussbericht der 6sterreichischen
Gesundheitskompetenz Jugendstudie im Auftrag des Hauptverbands
der osterreichischen Sozialversicherungstrager (HVSV). Ludwig Boltz-
mann Institut Health Promotion Research (LBIHPR), Wien. 2013.

Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients with
inadequate health literacy. Fam Med. 2004;36:588-94.

Nutbeam D. Health literacy as a public health goal: a challenge for
contemporary health education and communication strategies into the
21st century. Health Promot Int. 2000;15:259-67. https://doi.org/10.1093/
HEAPRO/15.3.259.


https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1007/S11606-020-06407-8/TABLES/3
https://doi.org/10.1136/JECH-2015-206910
https://doi.org/10.1136/JECH-2015-206910
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.1111/J.1525-1497.2004.40153.X
https://doi.org/10.1111/J.1525-1497.2004.40153.X
https://doi.org/10.1136/BMJ.E1602
https://doi.org/10.3390/IJERPH15081676
https://doi.org/10.1007/S11606-019-04832-Y
https://doi.org/10.1177/014572170403000219
https://doi.org/10.1177/014572170403000219
https://doi.org/10.1371/JOURNAL.PONE.0145455
https://doi.org/10.1093/HEAPRO/DAY062
https://doi.org/10.1093/HEAPRO/DAY062
https://doi.org/10.1177/0272989X16638330
https://doi.org/10.1177/0272989X16638330
https://doi.org/10.1016/J.JCLINEPI.2018.05.010
https://doi.org/10.1016/J.JCLINEPI.2018.05.010
https://doi.org/10.1080/10810730.2014.936571
https://doi.org/10.1080/10810730.2014.936571
https://doi.org/10.1186/1471-2458-14-1207/TABLES/3
https://doi.org/10.1007/s11606-013-2568-0
https://doi.org/10.1007/s11606-013-2568-0
https://doi.org/10.1016/S1553-7250(14)40008-4
https://doi.org/10.1016/S1553-7250(14)40008-4
https://doi.org/10.1097/JHQ.0000000000000116
https://doi.org/10.1097/JHQ.0000000000000116
https://doi.org/10.1186/1471-2296-7-21/TABLES/4
https://doi.org/10.1186/1471-2296-7-21/TABLES/4
https://doi.org/10.1186/S12875-021-01527-4/TABLES/5
https://doi.org/10.1186/S12875-021-01527-4/TABLES/5
https://doi.org/10.1186/1471-2458-13-948/TABLES/4
https://doi.org/10.1186/1471-2458-13-948/TABLES/4
https://doi.org/10.1093/EURPUB/CKV043
https://doi.org/10.1093/EURPUB/CKV043
https://doi.org/10.1093/HEAPRO/15.3.259
https://doi.org/10.1093/HEAPRO/15.3.259

Stock et al. BMC Primary Care

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

(2023) 24:158

Behr D. Translating questionnaires for cross-national surveys: A descrip-
tion of a genre and its particularities based on the ISO 17100 categoriza-
tion of translator competences. Trans Interpreting. 2018;10:5-20.

Brice JH, Foster MB, Principe S, Moss C, Shofer FS, Falk RJ, et al. Single-
item or two-item literacy screener to predict the S-TOFHLA among adult
hemodialysis patients. Patient Educ Couns. 2014;94:71-5. https://doi.org/
10.1016/J.PEC.2013.09.020.

Bonaccorsi G, Grazzini M, Pieri L, Santomauro F, Ciancio M, Lorini C.
Assessment of Health Literacy and validation of single-item literacy
screener (SILS) in a sample of Italian people. Annali dell'lstituto superiore
di sanita. 2017,53:205-12. https://doi.org/10.4415/ANN_17_03_05.

R Core Team. R: A language and environment for statistical computing.
Vienna, Austria: R Foundation for Statistical Computing; 2021. https:.//
www.R-project.org/.

Tavousi M, Mohammadi S, Sadighi J, Zarei F, Kermani RM, Rostami R,

et al. Measuring health literacy: A systematic review and bibliometric
analysis of instruments from 1993 to 2021. PLoS ONE. 2022;17:e0271524~
e0271524. https://doi.org/10.1371/JOURNAL.PONE.0271524.

Urstad KH, Andersen MH, Larsen MH, Borge CR, Helseth S, Wahl AK.
Definitions and measurement of health literacy in health and medicine
research: a systematic review. BMJ Open. 2022;12:€056294-e056294.
https://doi.org/10.1136/BMJOPEN-2021-056294.

Singh R, Coyne LS, Wallace LS. Brief screening items to identify Spanish-
speaking adults with limited health literacy and numeracy skills. BMC
Health Serv Res. 2015;15:1-7. https://doi.org/10.1186/512913-015-1046-
2/TABLES/3.

Cordasco KM, Homeier DC, Franco |, Wang P-C, Sarkisian CA. Health lit-
eracy screening of geriatric monolingual Spanish-speaking patients using
single-item literacy screening questions and education. Health Educ J.
2012;71:597-605. https://doi.org/10.1177/0017896911411764.

Nutbeam D, Muscat DM. Health Promotion Glossary 2021. Health Promot
Int. 2021,36:1578-98. https://doi.org/10.1093/HEAPRO/DAAAT57.
Peerson A, Saunders M. Health literacy revisited: what do we mean and
why does it matter? Health Promot Int. 2009;24:285-96. https://doi.org/
10.1093/heapro/dap014.

Duell P, Wright D, Renzaho AMN, Bhattacharya D. Optimal health literacy
measurement for the clinical setting: A systematic review. Patient Educ
Couns. 2015;98:1295-307. https://doi.org/10.1016/j.pec.2015.04.003.
Warde F, Papadakos J, Papadakos T, Rodin D, Salhia M, Giuliani M. Plain
language communication as a priority competency for medical profes-
sionals in a globalized world. Can Med Educ J. 2018;9:e52-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/J.PEC.2013.09.020
https://doi.org/10.1016/J.PEC.2013.09.020
https://doi.org/10.4415/ANN_17_03_05
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1371/JOURNAL.PONE.0271524
https://doi.org/10.1136/BMJOPEN-2021-056294
https://doi.org/10.1186/S12913-015-1046-2/TABLES/3
https://doi.org/10.1186/S12913-015-1046-2/TABLES/3
https://doi.org/10.1177/0017896911411764
https://doi.org/10.1093/HEAPRO/DAAA157
https://doi.org/10.1093/heapro/dap014
https://doi.org/10.1093/heapro/dap014
https://doi.org/10.1016/j.pec.2015.04.003

	Testing a single item screener to support family doctors in identifying patients with limited health literacy: convergent validity of the SILS and the HLS-EU-Q16
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Measures
	Statistical analyses

	Results
	Discussion
	Strengths
	Limitations
	Implications for clinical practice

	Conclusion
	Acknowledgements
	References


