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SUMMARY

Objectives: The first efforts to measure health literacy have recently started in Hungary, thus there remains a need for tools that can be effectively
used in the clinical setting. The goal of the present study was two-fold: to validate tools for measuring functional health literacy in Hungary using
the Short Test of Functional Health Literacy (S-TOFHLA) and the Chew screening measure, and to provide an overview of the health literacy level
of the Hungarian population.

Methods: The original English versions of both instruments were translated following the principles of cultural adaptation and standardized
translation methods. The measures were administered to a random sample (N =302) that was close to representative of the Hungarian population
regarding age, gender and educational background. The Newest Vital Sign functional health literacy test and numerous socio-demographic vari-
ables (such as age, gender, education and income) were also administered to test convergent validity.

Results: The Hungarian version of the S-TOFHLA and the Chew questions showed adequate internal consistency. Lower functional health literacy
scores showed the expected association with known predictors of health literacy: higher age, male gender and lower education. Especially people
above 65 years of age and individuals with a low level of educational attainment or being chronically ill are vulnerable to have marginal health literacy.

Conclusion: The Hungarian version of the S-TOFHLA is a valid and reliable measure of health literacy. Moreover, the Hungarian version of the
Chew screening questions provides a valid self-reported assessment, which is particularly useful to rapidly detect patients with inadequate health
literacy in hospitals. It is expected that these health literacy measurements will be used for not only scientific purposes, but also serve as tools for

developing public health policy, especially health education and campaigns reducing potential health disparities in Hungary.
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INTRODUCTION

Health literacy can be conceptualized as “the degree to which
individuals have the capacity to obtain, process, and understand
basic health information and services needed to make appropriate
health decisions” (1). There is a great deal of evidence indicat-
ing the role of health literacy in many patient outcomes, such
as hospitalization and global measures of health (2) and various
health behaviours, such as medication adherence (3). Inadequate
literacy is a barrier to chronic disease knowledge and self-care,
for example in case of asthma patients (4).

There are numerous tools measuring functional health literacy,
focusing on basic literacy and numeracy skills. The most widely
used instruments are the Rapid Estimate of Functional Health
Literacy (REALM) (5), the Test of Functional Health Literacy
(TOFHLA) (6) and the Short Test of Functional Health Literacy
(S-TOFHLA) (7). The S-TOFHLA is a performance-based meas-
ure, which is relatively quick to administer (it takes approximately
12 minutes), consisting of two reading passages and a numeracy
part (7). The S-TOFHLA is validated in the following languages:

German, French, Italian (8), Spanish (7), Brazilian Portuguese
(9), Hebrew (10), Serbian (11), Turkish (12) and Mandarin (13).
The Chew screening questions is also a self-reported functional
health literacy measure consisting of three questions. It provides
a rapid way to detect patients with inadequate health literacy,
therefore, appropriate for clinical setting (14).

Regarding the socio-demographic predictors of health literacy,
low educational attainment (8, 10, 11, 15), high age (8, 10, 11, 15)
and low income (10, 11) are associated with lower health literacy
across countries. The findings about gender as an antecedent of
health literacy are ambiguous: some studies report that males (10)
and according to other studies females (16, 17) have higher health
literacy level, while other researchers found no relationship (8).

Health literacy is a quickly developing research field, which
has the longest tradition in the United States (18). However,
recently Europe has developed a multinational research agenda
on health literacy (15). The European Health Literacy Survey
(HLS-EU) was conducted in eight countries: Austria, Bulgaria,
Germany, Greece, Ireland, the Netherlands, Poland and Spain
(15). In Hungary, the HLS-EU was carried out involving a
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representative Hungarian sample in 2015. The survey measured
self-perceived difficulties in four information processing-related
functions: accessing, understanding, appraising, and applying
medical information (15, 19). The outcomes of the Hungarian
survey showed that while the proportion of respondents achiev-
ing excellent level was low; the percentage of those receiving
inadequate health literacy scores was very high compared to the
international standards (20, 21). Overall, 20% of the Hungarian
sample fell into inadequate, 32% to problematic, 38% to sufficient,
and only 11% into the excellent health literacy category, based
on the cumulative health literacy index. The Hungarian average
health literacy level fell into a problematic category, similarly to
Austria and Spain, only the results in Bulgaria indicated more
problems than in Hungary in this regard (20, 21). Beside the self-
reported health literacy measure, the researchers also applied the
Newest Vital Sign (NVS) (22) which indicated that almost one-
third of the Hungarian population is below the adequate health
literacy level (20, 21).

Concerning the operationalization, performance-based tests
(such as the S-TOFHLA) provide an accurate and objective assess-
ment of the respondent’s health literacy level, but their administra-
tion is time consuming and requires the presence of an interviewer
(12). On the other hand, self-reported questionnaires, such as the
Chew screening questions, can be filled in alone, but are subject to
more bias, e.g. social desirability (23). Depending on the context
and the goal of the examination, either performance-based or
self-reported measures can be more suitable; this study therefore
aimed to validate both types of health literacy measurement in
Hungary. Moreover, while the HLS-EU cumulative health literacy
index is based on self-reported data; the S-TOFHLA provides an
objective index for international comparison.

The goal of the present study was to validate the S-TOFHLA
and the Chew screening questions in Hungarian. Therefore,
we measured health literacy among the Hungarian citizens and
examined its associations with socio-demographic variables. In
addition, we also evaluated the convergent validity of the tools
by examining the relationship between the S-TOFHLA, the Chew
screening questions as well as the Newest Vital Sign measure.

MATERIALS AND METHODS

Original Health Literacy Measures

The S-TOFHLA (7) is a performance-based functional health
literacy measure, which consists of a reading comprehension and
a numeracy section. The reading comprehension section has two
passages (the first is about an upper gastrointestinal screening and
the second is about the patients’ rights and responsibilities) adding
up to 36 cloze items with multiple-choice options. The respond-
ent has to choose from four answer options of meaning-carrying
words that are left blank. The former passage equals to the reading
comprehension level, which should be obtained at a 4th grade
level, the latter corresponds to a 10th grade level. The reading
comprehension section has to be filled in by the respondents and
it has a 7-minute time constraint: the respondents overrunning
the limit are stopped or their answers are not registered. The nu-
meracy section is administered by the researchers. It consists of
4 numerical tasks: in two cases the respondents have to find the

relevant information in a patient information leaflet, one is about
judging the correct blood glucose level, and finally participants
have to interpret a medical appointment card.

The Chew screening questions (14) is a self-reported measure
of functional health literacy consisting of three questions for
detecting patients with inadequate or marginal health literacy.

The Newest Vital Sign (22) is a nutrition label that is ac-
companied by six questions referring to the calories, fat and
carbohydrate intake as well as of detecting potential allergens
among the ingredients.

Translation and Cultural Adaptation of Tools

We used a forward and back-translation procedure in order
to create a conceptually equivalent Hungarian version of the
two measures to the original English versions. The original S-
TOFHLA (7) and Chew screening questions (14) were translated
following the principles of cultural adaptation (24). First, an of-
ficial translator and a bilingual layperson translated the measures
independently to Hungarian. Two independent bilingual persons
back translated these to check for any inconsistencies. A Hungar-
ian native language teacher approved that the difficulty of the
final version of the S-TOFHLA reading passages corresponded to
the 4th grade and the 10th grade educational level, respectively.

The Hungarian version of the S-TOFHLA reading compre-
hension section had to be modified in two cases based on the
structure of the sentences and the part of speech compared to the
English version. To find the Hungarian equivalent of the four
answer options, we took into consideration the similarity of the
length of the words in the original test, their rhyming as well as
the frequency of the words. The aim was to provide a Hungar-
ian version as conceptually close as possible to the original. The
structures of the Hungarian S-TOFHLA and the Chew screening
questions correspond completely to the original English versions.
However, some minor changes in the content of the S-TOFHLA
had to be made due to the difference between the Hungarian and
the American healthcare system.

Study Population and Interview Procedure

The data collection was conducted in collaboration with the
Institute of Psychology, University of Szeged, Hungary. Data
collection took place between June and October 2015 with con-
venience sampling, and November—December 2015 with selecting
males above 50 years of age with low educational attainment in
order to achieve a representative sample of the Hungarian popu-
lation in terms of age, gender and educational background. The
data collection took place in various places: in cafés, hospitals and
retirement homes in Hungary. Ethical approval was obtained from
the Psychology Ethical Committee of the Universities in Hungary
and the ethical committee of the hospital. The sample consists of
302 participants, who are above 20 years of age, Hungarian native
speakers and having correct or corrected vision.

After informed consent was obtained from each participant, the
test battery consisted of two parts. The researchers administered
the respondents’ answers for certain questions; the other part
was a paper-pencil questionnaire filled in by the participants.
The questionnaire consisted of the following instruments: Chew
screening questions (14), S-TOFHLA (7), General Self-efficacy
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Scale (25), Newest Vital Sign (22), Health Empowerment Scale
that is an adapted version of the Psychological Empowerment
Questionnaire (26), Brief Sensation Seeking Scale — 8 (27), and
socio-demographic data inventory. The NVS applied in the present
article was translated into Hungarian by the authors, although
simultaneously another research group prepared another Hungar-
ian version of the NVS (20, 21). In the present study, we report
solely the outcomes based on the Chew screening questions, S-
TOFHLA, Newest Vital Sign, and socio-demographic variables.

Scoring and Data Analysis

Participants were categorized into three mutually exclusive
groups based on the S-TOFHLA reading comprehension scores:
inadequate, marginal and adequate health literacy groups. The
scoring system for the S-TOFHLA was based on the Baker et
al.’s recommendations: when scoring the reading comprehension
part, all the correct answers were assigned one point, and all the
incorrect or left blank answers were assigned zero. Therefore, the
participants can achieve maximum 36 points. Based on the S-
TOFHLA reading passages the functional health literacy levels are
the following: inadequate (0—16), marginal (17-22) and adequate
(23-36). In the numeracy part the total score ranges from 0 to 4 (7).

In case of the Chew screening questions (14) each item has
an answer option on a Likert-scale ranging from 0—4, therefore,
the summative score ranges from 0 (indicating no problems of
health literacy) to 12 (indicating great health literacy-related dif-
ficulties). The respondents’ points on the first item were reversed.

Data were analyzed using IBM SPSS 21. The associations
between the S-TOFHLA, the Chew screening questions and
the NVS were examined with Spearman’s rho correlations. The
associations between the health literacy scores and well-known
socio-demographic antecedents were tested with either independ-
ent samples t-test or one-way analysis of variance (ANOVA) with
LSD posttest. The explanative power of these antecedents was
tested in a linear regression analysis. The significance level of
0.05 were applied as a threshold in the case of all implemented
statistical tests.

RESULTS

S-TOFHLA and Chew Screening Questions Scores
of Hungarian Sample

The study sample is close to representative, as it is within 10%
difference from the Hungarian Statistical Office data regarding
the Hungarian population in terms of proportion of gender, age
and educational attainment (Table 1).

The S-TOFHLA reading comprehension section showed a very
high internal consistency (Cronbach’s alpha = 0.955), while the
numeracy part had a low internal consistency (Cronbach’s alpha
=0.392). The Chew questions showed an adequate internal con-
sistency (Cronbach’s alpha = 0.648).

In our sample 8.3% of the participants (n=25) achieved inad-
equate, 6% marginal (n=18) and 85.7% (n=257) adequate health
literacy level based on the S-TOFHLA reading comprehension
passages. Regarding the numeracy items of the S-TOFHLA,
69.5% of participants answered correctly to item 1 (Correct

Table 1. Socio-demographic characteristics of the sample
(N=302)

Socio- Number of
demographic | Variables s Percentage
s participants
characteristics
Female 160 53
Gender
Male 142 47
Married 131 43
Divorced 42 14
Marital status Widowed 20 7
Single 57 19
In a relationship 52 17
18-45 145 48
Age groups 46-65 12 37
>65 45 15
Primary/vocational 7 o4
school
Education Secondary grammar
school/high school 146 48
College/university 85 28
. 0-90,000 HUF 11 37
Incomein Fa17500,000 HUF 19 39
Hungarian Forint
>201,000 HUF 72 24

medication taking), 85.1% for item 2 (Normal blood sugar level),
95% for item 3 (Appointment card) and 83.8% for item 4 (Cor-
rect medication taking). The mean score was 30.63 (SD=7.67)
of the reading comprehension passages and 3.34 (SD=0.86) of
the numeracy items.

The Chew screening measure consists of three questions,
responses were scored on a scale from 0 to 4. The scores of item
1 were reversed. Then, the scores on the 3 items were added,
therefore, the overall score ranged from 0 to 12. The higher scores
indicate a lower health literacy level. The mean score was 4.25
(SD=2.5).

Association between Health Literacy Tests and Their
Relationship with Socio-demographic Variables

In order to examine the convergent validity, we tested the
Spearman’s rho correlations between the Hungarian-version of
the S-TOFHLA, the Chew screening questions and the NVS. The
S-TOFHLA reading comprehension part showed a strong positive
association with the NVS, and a positive moderate relationship
with the S-TOFHLA numeracy part and a weak negative cor-
relation with the Chew questions. The NVS showed a moderate
positive relationship with the numeracy part of the S-TOFHLA.
There was a weak negative association between the Chew ques-
tions and the NVS (Table 2).

Another important approach to examine construct validity is
to examine the association between health literacy and socio-
demographic variables. We tested the associations in case of the
S-TOFHLA, in which the scores ranged from 0 (lowest health
literacy) to 36 (highest health literacy) and the Chew screening
questions (ranging between 0—12).
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Table 2. Correlations between health literacy tests

Measure 1 2 3

S-TOFHLA reading comprehension -

S-TOFHLA numeracy 0.442* -
Chew questions -0.280* | -0.114* -
Newest Vital Sign 0.605** 0.443* | -0.284**

*p<0.05, *p<0.01

In case of the S-TOFHLA and Newest Vital Sign higher scores correspond to a
higher level of health literacy. The negative associations with the Chew ques-
tions are due to the inverted coding of this scale, the higher scores indicating
lower health literacy.

First, three age groups were defined (8, 10), and the mean
variances were tested using one-way ANOVA. The younger par-
ticipants achieved significantly higher scores in the S-TOFHLA
reading comprehension part, and the LSD posttest revealed a signif-
icant difference among all three groups. Younger respondents also
showed a tendency to report fewer self-perceived health literacy
problems in the Chew questions, but the difference reached signifi-
cance only between the youngest and oldest age group (p=0.02).

Second, based on the educational background, we divided our
sample into three groups: participants with primary or vocational
school degree, participants with secondary grammar school or
high school education, and finally university degree. The ANOVA
results confirmed that highly educated people possess higher
levels of health literacy, both in case of the S-TOFHLA and the
Chew questions. The LSD posttest showed significant differences
between the three groups.

Third, participants with higher income also achieved higher
health literacy scores in the S-TOFHLA, although there was
a significant difference only between the participants with the
highest income compared to the low (p<0.01) and middle-income
group (p=0.01) based on the ANOVA LSD posttest. There was
no difference in the Chew screening questions between the three
income groups (Table 3).

Fourth, participants living with a chronic condition achieved
significantly lower health literacy scores in the S-TOFHLA read-
ing comprehension section compared to the healthy respondents

based on the results of the independent samples t-test (28).
Additionally, chronically ill participants also reported more self-
perceived health literacy related problems in the Chew screening
questions.

Finally, female respondents achieved significantly higher
scores in the S-TOFHLA reading comprehension section than
males compared with independent samples t-test. Similarly, there
was a tendency that women report less self-perceived difficul-
ties in the medical context in the Chew screening questions than
men (Table 4).

In a linear regression model, age and education were significant
predictors, explaining 47.1% of the health literacy level based
in the S-TOFHLA reading comprehension section (F (2; 299) =
134.267, p<0.001).

DISCUSSION

In our sample, 14.3% of the respondents had either inadequate
or marginal health literacy (8.3% inadequate, 6% marginal health
literacy scores). Our results are in accordance with the European
outcomes of the S-TOFHLA, as in many countries the propor-
tion of either marginal or inadequate health literacy was around
10 to 15%. For instance, in a study measuring the prevalence
of limited functional health literacy in the UK, this proportion
was 11.4% (17). The health literacy level in Hungary is the most
similar to the outcomes of the French-speaking Swiss population
(8). Moreover, based on the HLS-EU survey around 12.4% of
the respondents showed inadequate health literacy, and further
35% problematic health literacy on average in the participating
countries (15). In Hungary, based on the HLS-EU survey, 20%
of the respondents possessed inadequate and 32% problematic
health literacy (20, 21), which is much higher than the 8.3%
inadequate and 6% marginal health literacy proportions found in
our study. This difference might be explained by the difference in
the operationalization of health literacy between the studies: while
the S-TOFHLA objectively measures functional health literacy,
the HLS-EU survey is based on self-reported data and focuses
on the cultural aspects and critical skills of health literacy (28).

Table 3. Association between age, education, income groups and health literacy

S-TOFHLA reading comprehension Chew screening questions
Mean | SD | F | p-value Mean | SD | F | p-value
Age groups
18-45 34.32 3.07 3.93 2.08
46-65 29.76 6.98 85.18 <0.001 4.38 2.82 2.99 0.052
>65 20.68 10.18 4.93 2.76
Education
Primary/vocational school 23.45 9.80 5.87 246
Secondary grammar school/high school 32.21 5.09 58.49 <0.001 415 2.27 29.66 <0.001
College/university 34.00 5.10 3.04 217
Income in Hungarian Forint
0-90,000 HUF 28.81 8.72 4.52 2.50
91-200,000 HUF 30.60 7.49 8.537 <0.001 4.25 244 1.737 0.178
>201,000 HUF 33.50 497 3.81 2.57
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Table 4. Association between gender, presence of a chronic condition and health literacy

S-TOFHLA reading comprehension Chew screening questions
Mean | SD | t | df | p-value Mean | SD | t | df | p-value
Chronic condition
Yes 26.52 9.64 511 2.56
7.105 147.7* <0.001 -4.98 300 <0.001
No 33.26 443 3.69 2.30
Gender
Male 28.99 8.85 451 2.68
-3.46 243.23A 0.001 1.731 279.83* 0.085
Female 32.08 6.15 4.01 2.30
Aln these t-tests, the Levene’s test for equality of variances were significant (FSJOFHLUmmf 102.394, p<0.001, F =23.33, p<0.001, F, =4.34,p=0.038),

therefore we used those versions which assume unequal variances.

Regarding the reliability of the instruments, the internal
consistency of the Hungarian version of the S-TOFHLA reading
comprehension section is excellent, while the numeracy part had
a low internal consistency. The Chew screening questions had
adequate reliability scores.

The strong link between the S-TOFHLA and the NVS provides
evidence of the construct validity. The Chew screening questions
showed only a weak association with the S-TOFHLA and the
NVS, similarly as in the Turkish study (12). The two tests might
measure different segments of health literacy (28), or the Chew
screening questions might have social desirability bias (23). Yet,
the Chew screening measure remains a useful tool primarily in
the clinical context, as it provides a quick proxy for the patient’s
self-perceived difficulties concerning their functional health
literacy skills. However, the outcomes of the Chew screening
measure have to be interpreted with caution, as people tend to
be overconfident in rating their own knowledge and skills (29).

Regarding the socio-demographic predictors, our results show
that older participants possess a lower level of health literacy,
which is in accordance with previous findings (8, 10, 11, 15).
Similarly, respondents with lower educational attainment are
more probable to achieve lower scores, which correspond with
the findings of other validation studies as well as the outcomes
of the HLS-EU survey (8, 10, 11, 15). Income was one of the
socio-demographic determinants of health literacy (10, 11).
However, it was a less stable predictor, as only participants with
the highest income achieved significantly higher S-TOFHLA
reading comprehension scores than respondents with income
in the middle or low range. There was no difference based on
the income in the Chew screening measure. Women possessed
a higher level of health literacy (16, 17). Finally, chronically ill
respondents had significantly lower health literacy scores (28).
An association between health literacy and chronic condition has
been also suggested in the HLS-EU survey as well as previous
research in Hungary (15, 20, 21). As chronically ill needs to use
and understand health-related information on a regular basis, it
is crucial to increase the health literacy level in this population.

CONCLUSIONS

The Hungarian version of the S-TOFHLA has been shown
to be a valid and reliable measure of functional health literacy.
However, we would advise to use only the reading comprehen-

S_TOFHLA_gender Chew_gender

sion part of the S-TOFHLA for the time being. As the numerical
part showed a low internal consistency, further research is needed
on its psychometric properties before its practical application.
Moreover, the Hungarian version of the Chew screening questions
provides a valid self-reported assessment, which we recommend
to use for the detection of patients with inadequate health literacy
rapidly in the clinical setting. The translated text of the tools and
the descriptive statistics are available in Hungarian language
(28). The availability of these measures not only promotes further
health literacy research in Hungary and developing health promo-
tion policies, but also offers a useful tool to identify people with
limited health literacy in the clinical context. Besides, minority
groups (e.g. Roma people) report poor health status, unhealthy diet
and smoking in Hungary (30). We propose that further research
is needed to measure health literacy in this population, which
can help us develop health education and campaigns reducing
potential health disparities.
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